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A-0002 Balloon kyphoplasty for lumbar spine tumor
Hiroto Kamoda1, Tsukasa Yonemoto1, Shintaro Iwata1 , Toshinori Tsukanishi1,Seiji Ohtori2, Takeshi Ishii1
1Chiba Cancer Center ,Chiba, Japan;2Chiba University ,Chiba, Japan

We report four cases of patients suffering from low back pain with lumbar tumor who were treated by Kyphon balloon kyphoplasty (BKP; Medtronic,
Minneapolis, MI, USA) under fluoroscopic guidance. Case 1 was a 44-year-old man whose primary lesion was salivary gland cancer. This patient
felt low back pain at work which became so severe that it prohibited him from moving by himself. His performance status (PS) deteriorated to grade
4, and his PS continued to deteriorate over the course of 1 month. Based on imaging studies and clinical findings, we diagnosed him with an L5
vertebral fracture. After performing L5 BKP, he was able to sit or walk for 10 minutes, and his PS improved to grade 2. However, his pain with
motion did not completely resolve. Case 2 was a 54-year-old man whose primary tumor was kidney cancer. After treating his cancer pain with
radiotherapy, this patient still felt upper and lower lumbar pain. He desired surgical treatment because his PS was grade 2, and he was unable to
ambulate for more than 10 minutes with a cane. Immediately after performing L1 and L5 BKP, his low back pain and posture during walking
improved, but his groin pain remained and was an impediment in his daily life. Lidocaine injections into the sacroiliac joint were effective in
controlling the groin pain. Case 3 was a 65-year-old man whose primary tumor was lung cancer. This patient’s lower back pain increased after 6
cycles of chemotherapy. Radiotherapy was performed to an osteolytic lesion of the L2 vertebral body, but his pain with motion was sustained. An L2
BKP was performed, and his symptoms were gradually alleviated as he had no problem in daily activities. Case4 was a 70-year-old man with the
suspicious of L4 sarcoma. His low back pain prevented him from sitting during a meal for more than one month. Despite the use of radiotherapy, his
symptom was lasting and PS remained grade 4. Total enbloc spondylectomy was considered impossible because of his heart disease. BKP was
performed and he recovered to be ambulatory after two months with mild back pain. Metastatic disease to the lumbar spine often causes severe
pain that can significantly disrupt a person’s daily life. BKP has been used for osteoporotic vertebral fractures and has recently become an option for
metastatic tumor pain. In the cases of our patients, partial pain relief was achieved, and their activity improved but not to normal levels. Although
BKP was effective in reducing back pain, it was unable to relieve all symptoms. Currently, we are inclined to believe that BKP should be used in
conjunction with other methods, such as block injection therapy, to manage metastatic lower back pain.

 
A-0007 Mitochondria-caspase dependent apoptotic induction in chondrosarcoma cells induced by the proteasome inhibitor
bortezomib
Birgit Lohberger1, Nicole Stuendl1, Heike Kaltenegger1, Beate Rinner2 Andreas Leithner1

1Department of orthopedic surgery, Medical University Graz, Graz, Austria 2Biomedical Research, Medical University of Graz, Graz, Austria

High grade chondrosarcoma is characterized for its lack of response to conventional cytotoxic chemotherapy, the tendency for developing lung
metastases, and low survival rates. Research within the field of development and expansion of new treatment options dealing with unresectable or
metastatic diseases is of particular priority. Numerous clinical trials with the proteasome inhibitor bortezomib have shown specific efficacy as an
active antitumor agent treating a variety of solid tumors. The dose-response relationship of bortezomib was analysed on two human
chondrosarcoma cell lines using the MTS assay and xCELLIgence technology. The Apoptotic induction and death receptor expression were
investigated using caspase3/7 activity, cleaved caspase 3 FACS, and mRNA- and protein expression studies. Autophagy-associated proteins
Atg5/12, Beclin, and LC3I-II were examined using mRNA- and protein expression, and immunofluorescence Bortezomib decreased the cell viability
and the proliferation in two different chondrosarcoma cell lines in a time- and dose dependent manner. FACS analysis, mRNA- and protein
expression studies illustrated that the induction of apoptosis develops through the intrinsic mitochondria-caspase dependent pathway. Furthermore,
bortezomib treatment significantly increases the expression of the death receptors TRAILR-1 and TRAILR-2 in chondrosarcoma cells. An increased
expression of the autophagy markers Atg5/12, Beclin, and LC3BI-II strengthens the idea of bortezomib functioning as a trigger for autophagy. Our
results demonstrated for the first time that bortezomib reduced cell viability and cell proliferation of chondrosarcoma cells, induced apoptosis via the
mitochondria-caspase dependent pathway and enhanced death receptor expression and autophagy.

 
A-0008 A novel cellular model for the intratumoural heterogeneity in myxofibrosarcoma 
Birgit Lohberger1, Nicole Stuendl1, Andreas Leithner1, Beate Rinner2, Stefan Sauer3, Karl Kashofer3, Bernadette Liegl-Atzwanger3

1Department of Orthopaedic Surgery, Medical University of Graz, Graz, Austria 2Biomedical Research, Medical University of Graz, Graz, Austria 3
Institute of Pathology, Medical University of Graz, Graz, Austria 

Human cancers frequently display substantial intratumoural heterogeneity in virtually all distinguishable phenotypic features, such as cellular
morphology, gene expression metabolism, and metastatic potential. Myxofibrosarcoma (MFS) comprises a spectrum of malignant neoplasms with
prominent myxoid stromata, cellular pleomorphism, and distinct curvilinear vascular patterns. These neoplasms mainly affect patients in the sixth to
eighth decades of life and the overall 5-year survival rate is 60-70%. After the establishment of a novel MFS cell line with two well defined sub-
clones called MUG-Myx2a and MUG-Myx2b, cells were characterized using short tandem repeat (STR), next generation sequencing (NGS)
mutation analysis, and copy number variation (CNV). The growth behaviour and migration potential of the cells were analysed with the xCELLigence
system and an MTS assay. The tumourigenicity of MUG-Myx2a and MUG-Myx2b were proved in female nu/nu Foxn1 mice. The frozen primary
parental tumour tissue and both MUG-Myx2 cell lines showed the same STR profile. The facts that MUG-Myx2a showed higher proliferation activity,
faster migration, and enhanced tumourigenicity were of particular interest. NGS mutation analysis revealed corresponding mutations in the FGFR3,
KIT, KDR, and TP53 genes. In variation from this, the MUG-Myx2a cell lines had additionally a PTEN mutation. Analysis of copy number variation
(CNV) revealed a highly aberrant karyotype with frequent losses and gains in the tumour sample. The two MUG-Myx2 cell lines share several CNV
features of the tumour tissue, some CNV are only present in both cell lines and each cell line also harbours private gains and losses. The well-
characterised novel MFS cell lines MUG-Myx2a and MUG-Myx2b will be a useful tool to gain further insights into the pathogenesis and tumour
heterogeneity of MFS and explore new treatment options.
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A-0009 An unusual presentation of Trevors' disease at the ankle joint
Esat Uygur1, Murat Demiroğlu1, Fuat Akpınar1, Bülent Kılıç2, Korhan Özkan1

1İstanbul Medeniyet University Goztepe Training and Research Hospital, İstanbul, Turkey 2Gelişim University, İstanbul, Turkey

  Background Trevor's disease is known as dyplasia epiphysealis hemihemilica and its characterized by osteochondromas arising from epiphysis. It
typically effects one side of the epiphyses usually the medial side. It is a rare disease that is estimated to effect one per million people. The etiology
is unknown. It is mostly seen in first decade of life. Male gender is slightly common. 54% of the cases are at ankle, second involvement area is knee.
Three types of Trevors' disease have been described: i) localized form affecting a single bone, ii) classical form involving more than one bone of a
single limb, and iii) generalized form involving an entire lower limb from pelvis to foot. However there are some publications presenting scapular and
also vertebral involvement. Case Presentation: A six years old male was admitted to our clinic complaining of ankle pain after ankle sprain. However
his parents reported that he was not able to run long distances due to dull pain at his ankle before. A bony prominence at his anterolateral ankle
region and inferior of the medial malleolus were palpated during his physical examination. His ankle movements were within normal limits. Direct
radiographs of the ankle were performed and multiple, atypical osteochondromas arising from both in talus and distal tibial epiphysis were noted.
Computerized tomography scan of ankle was performed for differential diagnosis. Both medial and anterolateral talus involvement and tibiotalar
articular involvement with multiple osteochondromas were detected. Posterolateral distal tibial epiphyseal involvement was also noted. There was
no additional musculoskeletal involvement detected with his full body magnetic resonance imaging scans and physical examination. He was
operated on to address medial tibiotalar and posterolateral tibiofibular impingement. Osteochondromas involving tibiotalar intraarticulation was
smoothened with the aid of burr. Outcomes: In two months follow up the patient is is walking with full weight bearing and minimal pain. He was able
to go to school and play with other children thereafter. He is completely well at his last visit, six months postoperatively. Discussion: This case is
unique because of whole talus additional with distal tibial epiphyseal involvement. In Trevor's disease, although the involvement of the affected
epiphysis is hemimelic; meaning that either medial (mostly) or the lateral part of the ossification center is affected, this is the second case with both
medial and lateral involvement of epiphyses of talus and additional involvement of distal tibial epiphyses. Although rare, Trevor’s disease should be
kept in mind for differential diagnosis of patients with ankle pain and mass. Surgical treatment for lesions causing impingement may improve
patients functional status and pain.

 
A-0011 Results of desmoplastic fibroma complex treatment
Volodymyr Protsenko1, Volodymyr Chorneyi2
1Institute of Traumatology and Orthopedics of NAMS of Ukraine, Kiev, Ukraine; 2Bogomolets National Medical University, Kiev, Ukraine

Introduction: Desmoplastic fibroma - tumor consisting of aponeurotic and fascial structures, in which occurs the proliferation of fibroblastic cells with
a unique arrangement of collagen fibers resembling a tendon. Desmoplastic fibroma (desmoid) in the group of benign and malignant soft tissue
tumors amounts about 3%. Most often desmoid is found on the forearm, shoulder, shoulder girdle, brush on the lower leg (tibia, femur, foot), the
gluteal area and the chest wall. Purpose of the study: Improvement of desmoplastic fibroma complex treatment methods. Materials and methods:
During the period from 2009 to 2016 comprehensive treatment received 20 patients with soft tissues desmoplastic fibroma of different localization
(shoulder - 5, thigh - 5, shin - 3, chest wall - 3, forearm - 3, stop - 1). Men amounted 7, women - 13. The first group of 14 patients received
combination treatment. Treatment of 14 patients consisted of radiation therapy (total focal dose - 60 Gray), which was carried out in 2 stages and six-
month course of intravenous chemotherapy (vinblastine - 10 mg, methotrexate - 25 mg) and oral anti-estrogen therapy (Zoladex or Tamoxifen). After
the combined treatment 14 patients underwent surgery to remove the tumor. In the second group of 6 patients with desmoplastic fibroma only
surgical treatment was carried out. All patients after treatment were examined with the help of computer tomography or magnetic resonance
imaging. Results: In a group of 14 patients where the combination treatment was carried out, tumor recurrences detected in 2 (14,3%) patients. In a
group of 6 patients that underwent only surgical treatment, tumor recurrences were found in 4 (66,7%) patients. Full recovery occurred in 12 (60%)
patients, 8 (40%) patients continued treatment. Comprehensive treatment of patients with desmoplastic fibroma, which includes radiation therapy,
combination chemotherapy, antiestrogen therapy and surgical treatment of the tumor can reduce the number of relapses as compared with the
group of patients who underwent only surgical treatment. Conclusion: Complex method of desmoplastic fibroma theatment has proved effectiveness
in the treatment of primary patients and patients with recurrent tumor after repeated surgery.

 
A-0013 Low grade chondrosarcoma versus enchondroma: challenges in diagnosis and management
Costantino Errani1, Shinji Tsukamoto2, Giovanni Ciani1, Luca Cevolani1, Giulio Leone1, Piergiuseppe Tanzi1, Nicola Baldini1, Davide Donati1.
1Istituto Ortopedico Rizzoli, Bologna, Italy. 2Nara Medical University, Nara, Japan.

Introduction Differential diagnosis between enchondroma and chondrosarcoma gr 1 (CS1) remains a diagnostic challenge. The presence of pain,
size more than 5cm and endosteal scalloping have been reported as possible finding in the diagnosis of CS1. The purpose of our study was to verify
possible clinical and radiological findings with regard to distinguishing enchondroma from CS1 of the long bones. In addition, this study was to
present the outcome of patients with enchondroma and CS1 in the long bones who were treated with curettage (intralesional surgery). Materials and
Methods We retrospectively reviewed the records of 65 patients with enchondroma and 37 patients with CS1 of the limbs treated by curettage
between 1988 and 2014. There were 62 lesions located in the lower limb and 40 lesions in the upper limb. This series includes 67 females and 35
males, with mean age of 42 years. Local adjuvants, such as phenol and cement, were used in 79 cases; whereas in the remaining 23 cases the
residual cavity was filled with bone allografts. Results Of the enchondroma patients, 40% reported pain, compared with 52% of all CS1 patients
without any statistical significance (p=0.52). No statistical significance difference was found between enchondromas and CS1 patients regarding
the size (p=0.64). In contrast to the CS1 cases (46%), endosteal scalloping was only seen in 26% of the enchondroma cases, with a significant
difference (p=0.04). Only one patient with enchondroma had a local recurrence (1.5%). In contrast, local recurrence occurred in 3 patients with CS1
(8%). The absence of calcifications (mineralized matrix) was the only independent prognostic risk factor of local recurrence (p=0.002). Discussion
Radiological findings have to be taken into account in the differential diagnosis between enchondroma and CS1. Our observations showed that
endosteal scalloping could be useful in the differential diagnosis between enchondroma and CS1. In addition, our results showed that the absence
of calcifications (mineralized matrix) is associated with higher risk of local recurrence. Therefore, special attention must be given to patients with
enchondoma or CS1 without calcifications. We suggest following these patients after surgery to identify any possible recurrence.
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A-0018 Clinical features in primary chest wall tumor.
Taketoshi Yasuda1, Kayo Suzuki1, Kenta Watanabe1, Masahiko Kanamori2, Tomoatsu Kimura1

1Department of Orthopaedic Surgery, University of Toyama, Toyama, Japan;2Department of Human Science 1, University of Toyama, Toyama,
Japan

Introduction: Primary chest wall tumors (PCWT) are a heterogenous group of neoplasms arising from bone, soft tissue, or cartilage of the chest wall.
They are rare tumors, with an incidence of 2% of the population, and represent approximately 5% of all thoracic neoplasms. The aim of this study is
to illustrate the diagnostic and therapeutic present for PCWT in our institution. Methods: Fifty-two patients underwent the treatment for PCWT those
were made histopathological diagnose in our institutions between Apr. 2000 and March, 2016. Exclusion criteria were metastatic tumors and
thoracic spine tumors. There were 24 males and 28 females, with an average age of 54.6 years (range, 7–81 years) at the time of the initial
consultation. We investigated the primary symptoms, the primary site (bone or soft tissue), histopathological diagnosis, treatment and prognosis.
Results: Primary symptoms were local mass in 41 (79%) and pain in 7 (13%). Four cases (8%) were found incidentally on routine chest radiograms.
Sixteen of 52 cases (30.8%) were bone tumors, and the sites were rib in 9 cases, sternum in 5 cases, and clavicle in 2 cases. Eight cases were
benign and 8 cases were malignancy. The histopathological diagnose of bone tumor were fibrous dysplasia (FD) in 5, osteochondroma in 3,
chondrosarcoma in 6 and osteosarcoma in 2. Thirty-six of 52 cases (69.8%) were soft tissue tumor. Seventeen cases were benign and 19 cases
were malignancy. The histopathological diagnose were schwannoma in 6, desmoid in 5, malignant lymphoma in 5, undifferentiated pleomorphic
sarcoma (UPS) in 5, leomyosarcoma in 4, liposarcoma in 2, Ewing's sarcoma of family tumors (ESFT) in 2 and other mesenchymal tumors in 7.
Excision was performed in 47 cases except malignant lymphoma. Of all chest wall tumors, reconstruction for bone was necessary in 7 cases and
that for soft tissue was necessary in 7 cases. All benign cases healed by excision alone. The prognosis of malignant tumor cases was DOD in 5,
AWD in 7, and NED in 14 during an average follow-up period for 36 months (5-92 months). Conclusions: PCWT are relatively rare and
approximately 50% are malignant. Of all PCWT, approximately 90% are mesenchymal tumors/sarcomas being the most common malignant
subgroup and chondrosarcoma in bone and UPS in soft tissue. In the resected case, the reconstruction of bone and soft tissue may be necessary
for the large defect, and the cooperation of many departments is important.

 
A-0022 endoprosthetic replacement for pathological humeral fractures: a study of 177 procedures in single institute.
Chindanai Hongsaprabhas, Adriana Hernandez-Lopez, Czar L Gaston, Shahbaz S Malik, Roger M Tillman, Lee M Jeys, Adesegun T Abudu
The Royal Orthopaedic Hospital NHS Foundation Trust, Birmingham, United Kingdom

The humerus is a common site for pathological fractures and endoprosthetic replacement is one of the standard treatments for both primary and
metastatic bone diseases in this area. We have reviewed 177 patients who underwent endoprosthetic replacements for pathological fracture of
humerus between 1976 and 2016 to assess the clinical and functional outcomes of treatment. Ninety-five out of the 177 patients studied were males
and the mean follow-up was 72 months (0 - 403). Indication for surgery included humeral fracture with pre-existing tumour consisting of (1) chemo-
sensitive primary malignant bone tumours such as osteosarcoma and Ewing’s sarcoma in 33% or 57 patients, (2) non-chemotherapy-sensitive
primary malignant tumours such as chondrosarcoma in 10% or 17 patients, (3) solitary metastatic carcinoma in 54 patients (31%), disseminated
metastatic carcinoma in 27 patients (15%), malignant haematological bone tumours such as myeloma or plasmacytoma in 10 patients (6%), benign
bone tumours in 8 patients (5%) and soft-tissue tumours requiring bone resection in 4 patients (2%). Endoprosthetic reconstructions were proximal
humeral prostheses in 145 (82%); diaphyseal humeral prostheses in 8 (5%); distal humeral prostheses in 14(8%); and total humeral prostheses in
10 (6%). Soft-tissue reconstruction around shoulder was performed using Mersilene mesh, Trevira tube or simple closure. Mean length of resection
was 143 mm (60-342). Fifty seven patients (32%) received adjuvant chemotherapy, while 21 (12%) had adjuvant radiotherapy. The survival of
implant using any revision surgery as endpoint at 10 year, 20 year and 30 year were 78%, 75% and 62% respectively. Overall survival of patients
was 49% at 10 years, 47% at 20 years, and 33% at 30 years. Diaphyseal humeral prostheses had lowest implant survival with aseptic loosening
being the most common mode of failure (P-value 
 

A-0024 Osteosarcoma: Do Patiens and Doctors Take Pain Seriously? A Retrospective Study
Bedri Karaismailoglu, Murat Hiz
Istanbul University Cerrahpasa Medical Faculty

High prevelance in children and adolescents,high recurrence rates and possibility of distant metastasis make osteosarcoma an important clinical
problem.Initial signs might be pain or swelling around the major joints.These symptoms sometimes might be overlooked by both patients and
doctors and this might lead to late diagnosis.The aim of this study is to analyze the behaviours of osteosarcoma patients and health care providers
regarding the symptoms of osteosarcoma and the effect of their behaviours causing late admission and delayed diagnosis to the metastases and
patient survival.Data of osteosarcoma patients who referred to our hospital in last 43 years were analyzed regarding their initial symptoms.187
osteosarcoma patients have referred to our clinic which is a referral center for musculoskeletal tumors.Median presentation age was 17(4-69 years
old).After the first symptom appeared,average time passed before help seeking was 2.5 month(0-18 months).29 patients(16%) had trauma history
before the symptoms started.The patients’ first referral symptom was mostly; pain without swelling(95 patients-51%).Swelling without pain was
initial symptom in 28% of patients(52 patients) while the rest(40 patients-21%) had pain and swelling together.36 patients(38%) among patients
who had only pain, didn’t seek help for the problem until swelling occurs, which took approximately 5 months(1-30 months),while only 7
patients(13%) among patients who had only swelling as initial symptom, waited for appearing of pain to refer to a health center, which took
approximately 4 months(1-14 months).So swelling can be counted as the most alarming symptom, while pain had less importance and is something
bearable for patients.(p=0.002) 57 patients were misdiagnosed at their first appointment to a health center.40 of them(70%) had only pain as a
symptom, it shows that heath personnel is also less concerned about pain symptom than swelling.(p=0.03)That caused average 4 month(1-36
month) delay in treatment of patients. Among 187 patients,35 patients had died in total.10 of these patients(28%) had a late diagnosis due to the
late referral to a hospital, 6 of these patients(17%) had a late diagnosis due to the misdiagnosis before referring to our hospital but these results
were not statistically significant in terms of their survival.(p>0.05) Among 187 patients,27 patients had metastasis when they referred to our clinic
and 5 of them(19%) were misdiagnosed in a different center before referring to us while 7 of them(26%) had a late diagnosis due to their late referral
to our hospital after their initial symptom.But again,it was not statistically significant.(p>0.05) From this study, we concluded that, pain is something
can be overlooked by both patients, their parents and doctors.This may result in late diagnosis of osteosarcoma and effect local control of tumor and
survival.Health care providers should be more careful when they face a pain in adolecents near a major joint and lower extremity that is
prolonged(even in patients with trauma history) and they should be using other advanced diagnostic tools to rule out malignancies because it might
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be a sign of a devastating situation.Also people should be educated about the importance of pain, and people should know that pain killers might not
be the solution always.

 
A-0028 ABC transporter expression change in doxorubicin resistant osteosarcoma cell, and the potential osteosarcoma prognosis
biomarker.
Joe hasei1, Tomohiro Fujiwara2, Toshiyuki Kunisada3, Toshifumi Ozaki1
1Science of Functional Recovery and Reconstruction, Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama, Japan 2Department of Medical Materials for Musculoskeletal Reconstruction, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan 3Department of Intelligent Orthopaedic System, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan

Purposes Despite major advances in the treatment of osteosarcoma, about one fourth of the patients show a poor response to conventional therapy,
resulting in subsequent recurrence and leading to a poor prognosis. The upregulation of drug efflux transmembrane ABC transporters, such as
ABCB1/MDR1 and ABCG2/BCRP1 are obstacles to cancer chemotherapy. Here we developed doxorubicin resistant osteosarcoma cell lines, and
revealed the expression changes of ABCB1 and ABCG2. The relationship between the clinical courses of osteosarcoma patients and the gene
expression levels of ABCB1 and ABCG2 in the human osteosarcoma tissue samples was analyzed. Methods Three osteosarcoma cells (U2OS,
MNNG/HOS and MG63) and 21 human osteosarcoma tissue samples were used in this study. We established doxorubicin resistant osteosarcoma
cells (U2OS and MNNG/HOS) by culturing with IC50 concentration of doxorubicin for three months. Side population cells are identified by Hoechst
33342 dye-mediated fluorescein-activated cell sorting using verapamil hydrochloride (ABCB1 inhibitor) and novobiocin sodium (ABCG2 inhibitor).
Cells were stained with Hoechst 33342 (final concentration, 5 μg/mL) at 37℃ for 15 minutes. The expression levels of ABCB1 and ABCG2 were
analyzed by quantitative real-time RT-PCR and western blot analysis. Results FACS assay showed that the Hoechst 33342 dye extrusion was
inhibited by verapamil in MNNG/HOS and U2OS cells. On the other hands, the Hoechst 33342 dye extrusion was inhibited by novobiocin in MG63
cells. Real-time PCR showed that the ABCB1 expression was upregulated in MNNG/HOS and U2OS, and ABCG2 was increased in MG63. Real-
time PCR and western blot showed that both ABCB1 and ABCG2 expression levels increased in doxorubicin resistant osteosarcoma cells. The
number of side population was significantly increased in the doxorubicin resistant osteosarcoma cells. In 20 of 21 human osteosarcoma tissue
samples, ABCB1 expressed much higher than that in human normal osteoblast cells. The pathologic response was bad in 15 of 21 cases, and the
87% of bad responder showed 10-fold higher ABCB1 gene expression compared with normal human osteoblast. The ABCG2 expressions were
identified in 10 of 21 cases, and 4 of the 10 ABCG2 positive cases expressed 10-fold higher ABCG2 levels compared to normal human osteoblast
cell. High ABCG2 expression is associated with poor prognosis in this all 4 patients. Conclusions ABC transporter activations of the ABCB1 and
ABCG2 gene are identified in doxorubicin resistant osteosarcoma cells. ABCB1 was mainly expressed in MNNG/HOS and U2OS cells, but MG63
discharged Hoechst 33342 through ABCG2. These activity variations are also identified in human osteosarcoma tissue samples. To reveal the ABC
transporter activity variation mechanism would be one of the key for overcoming drug resistance. The observation of greatly increased ABCB1 and
ABCG2 expressions might be a biomarker to predict clinical outcomes in osteosarcoma patients.

 
A-0031 Complications after internal hemipelvectomy in children and youth with primary malignant bone tumors - by the type of
reconstruction.
Szafrański A, Rychłowska-Pruszyńska M, Pachuta B, Malesza I., Walenta T
Clinical Department of Oncological Surgery in Children and Youth Institute of Mother and Child, Warsaw, Poland 

Purposes: summary of complications after hemipelvectomy in malignant bone tumours resection in children and adolescents. Methods:
retrospective analysis of the patients treated in Institute of Mother & Child with malignant bone tumors of the pelvis in the period 1994-2016. In the
period 1994 to 2016 in our Clinic 69 patients have been operated with primary malignant bone tumors in pelvis localization; 39 boys and 30 girls, in
age from 5 to 18 years, average 13 years. Operations have been made in second step, after neoadjuvant chemotherapy. In histopathologic
diagnosis were sarcoma Ewingi in 40 pts., osteosarcoma in 21 pts., chondrosarcoma in 8 pats. Localization by Enneking classification; stage I were
in 17pts, stage II in 41 and stage III in 11 pts. Total hemipelvectomy have been made in 4 pts and internal hemipelvectomy in 65 pts In
reconstruction were used different systems; bone grafts, AO plates, endoprostheses and trevira tube. Results. Alive 49/69 pts, follow up 2 to 23 yrs,
mean 6,2 yrs. Early and late complication were observed in 34 cases. Satisfactory functional results in 65 % Conclusion; Possibility of internal
hemipelvectomy depends on; 1) localization and extent of the tumor; 2) tumor reaction after neo-adjuvant chemotherapy 3) patients age. Internal
hemipelvectomy as limb salvage surgery is satisfactory, but sufficient results of surgery depend on extent of operation and rehabilitation. Operator
experience is of basic importance for surgery

 
A-0033 Grothing endoprosthesis in children and adolescents after malignant tumour resection own experiences
Szafrański A, Rychłowska-Pruszyńska M, Pachuta B, Malesza I., Walenta T, Dusinska J.
Clinical Department of Oncological Surgery in Children and Youth Institute of Mother and Child, Warsaw, Poland 

Purposes: metaanalysis of the patients treated in the Institute of Mother and Child in last 17 years. Methods: In the period 2000-2016 243 children
with primary bone tumors were treated. They were 123 boys and 120 girls. The age of the patient was from 4 to 25 years old. Median was 13 yrs.
old. The treatment was begun from neoadjuvant chemotherapy. After achievement the regression or stabilization of primary lesion, the patients were
qualified to surgery procedures. It was excision of the tumor end reconstruction by the using of the expandable endoprosthesis in spite of young age
of the patients. After that adjuvant chemotherapy was used with or without metastasis treatment. Results: In this study the own department
experience in implantation of variety types of expandable endoprosthesis were shown. The defects and advantages of each type of expandable
endoprosthesis were introduced. The all data were displayed as peer analysis of the patients with variety types of endoprosthesis. Conclusions: As
the summary the authors published the guidelines according the handling of, service the variety types of expandable endoprostheses.

 
A-0036 Wait-and-See Policy in Extra-Abdominal Aggressive Fibromatosis: a Single Institute Experience
Mariia Kukushkina, Sergiy Korovin, Anatoliy Diedkov, AndriyPalivets, Igor Volkov, Vasil Ostafiichuk, SergiyBoychuk, Pavel Kovalchuk, Viktor
Kostiuk, Alexander Litvinenko, Sergiy Diedkov, BogdanMaksimenko
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National Cancer Institute, Kiev, Ukraine

Background: Aggressive fibromatosis (AF) is benign but locally aggressive tumor of fibroblastic origin. Recurrence rate after surgical excision is
extremely high and ranging from 30% to 40% according to published data. At the same time it is known that AF can be stable for years and even
spontaneously regress. It means that some patients can benefit from wait-and-see policy. The question about this approach as first-line
management of AF is still discussed. The purpose of our study is investigate outcomes of wait-and-see policy in patients with primary and recurrent
extra-abdominal AF. Methods: During 2014-2016 11 patients with extra-abdominal AF were included: 6 patients of them had primary AF (mean age
32 ranging from 23 to 47 y.o.; 2 (33 %) female, 4 (67 %) male; location in the trunk 4 (67 %), upper limbs 1 (16.5 %), lower limbs 1 (16.5 %), mean
largest diameter 90.7 mm ranging from 42 to 130 mm) and 5 patients had recurrent tumor( mean age 31.2 ranging from 16 to 56 y.o.; 3 (60 %)
female, 2 (40 %) male; location in the trunk 1 (20 %), upper limbs1 (20 %), lower limbs3 (60 %); median largest diameter 94.4 mm ranging from 30
to 240 mm; 1 (20 %) patient after surgery, 2 (40 %) patients after chemotherapy, 2 (40 %) patients after surgical and systemic treatment). Wait-and-
see policy with MRI control every 3 months was proposed for all 11patients. Evaluation of disease was performed by RECIST 1.1. Results: Mean
time of follow-up period for all patients with extra-abdominal AF was 9.5 months ranging from 4 to 19 months. All 6 (100 %) patients with primary AF
were stable during follow-up (mean time of observation 6 months ranging from 4 to 19 months). 3 (60 %) patients with recurrent AF (median time of
observation 11.7 months ranging from 7 to 18 months) were stable, 2 (40 %) patients had disease progression after 5 and 10 months of
surveillance. Metronomic chemotherapy (Vinblastine and Methotrexate) and anti-hormonal therapy was administered for patient with disease
progression. Conclusions: Wait-and-see policy can be used as first-line management of extra-abdominal AF either for primary or recurrent tumor.
Primary tumors seem less aggressive that proved by 100% disease stabilization. Regular MRI control is required for the timely initiation of treatment
in the case of disease progression.

 
A-0039 Mid-term radiological and functional results of biological reconstructions of extremity-located bone sarcomas in children and
young adults
Bulent Erol1, Osman Mert Topkar1, Onur Basci2, Emrah Calıskan1, Cihangir Tetik3

1Marmara University Hospital, Istanbul, Turkey 2Dokuz Eylul University Hospital, Izmir, Turkey 3Acibadem Maslak Hospital, Istanbul, Turkey

Introduction: Biological reconstruction is a useful option for reconstruction following bone sarcoma resection in children. The mid-term functional and
radiological outcomes of biological reconstructions after resection of bone sarcomas in children are presented in this study. Materials and Methods:
Forty-eight patients [average age 12.5 (range, 4-22 years)] with primary sarcomas of long bones and pelvis underwent wide surgical resection and
biological reconstruction. The bone defects were managed by intercalary (32), osteoarticular (12) reconstructions and arthrodesis (4) with
vascularized fibular graft (VFG). VFG was combined with massive allograft or recycling bone in 19 lower extremity reconstructions. The average
follow-up was 43 months (range, 25-105 months). Results: Graft union and graft hypertrophy was observed in 45 (93.7%) patients at 12 months.
VFG and allograft/recycling bone osteointegration rate was 100% at 24 months. In 7 children with proximal humeral osteoarticular reconstruction,
morphologic and dimensional discrepancy between the fibular head and glenoid persisted. Remodeling of the fibular head improved progressively in
3 proximal femoral osteoarticular reconstructions. In 2 patients with distal radial osteoarticular reconstruction, articular surface of the fibular
epiphysis had an initial anatomic match with the carpal bones, and gradually developed a more concave surface. Length discrepancy did not lead
any clinical dysfunction following none of the osteoarticular reconstructions. Average final follow-up MSTS scores for lower and upper extremity
reconstructions were 78% (range, 66.6 to 90%) and 82% (range, 56.6 to 100%), respectively. Nine (18.75%) complications, including delayed union
(3), implant failure (2), infection (1) and wound problem (3) required re-operation. Three (6.25%) patients with intercalary resections through the
growth plate/epiphysis had limb length inequality which will require a future lengthening procedure. Donor site complications [6 (12.5%); transient
nerve palsy (3), infection (1), wound problem (2)] were managed conservatively. The disease relapsed in 14 (29%) patients in terms of distant
metastasis and/or local recurrence. Defect size and VFG length did not correlate with MSTS scores and radiological parameters (p > 0.05).
Conclusions: The success of VFG transfer requires microvascular expertise and adherence to sound orthopaedic principles for bone healing,
including stable internal fixation, maximal bone-to-bone coaptation, and appropriate postoperative management regarding joint mobilization and
weight-bearing. In this series, massive bone defects were reconstructed with various applications of VFG, and permenant stability and gradually
increasing radiological and functional results were obtained. These results strongly supported the previous series, which had shown the
effectiveness of biological reconstructions in the management of bone sarcomas.

 
A-0040 Surgical Treatment of Active or Aggressive Aneurysmal Bone Cysts in Children
Bulent Erol, Mert Osman Topkar, Tolga Onay, Abbas Tokyay, Evrim Sirin
Marmara University Hospital

Purposes: The treatment of ABC usually is surgical. The purpose of this study was to evaluate functional and radiological results, tumor control and
complications of the surgical treatment of ABCs in children, by extended curettage with use of a mechanical burr and cauterization, grafting and
internal fixation in specific locations. Methods: One hundred and ten children [68 male, 42 female; the median age = 10 years (range, 5-18 years)]
with active or aggressive ABCs had a median follow-up of 62 months (range, 26-160 months) following surgical treatment. The lesions mainly were
located in metadiaphyseal regions of long tubular bones (76.5%), followed by pelvis (14.5%) and other locations. Based on plain radiographs, the
growth plate was open in 100 (91%) patients. Pathological fracture rate was 72%. A standard protocol was performed in 105 (95.4%) patients
including biopsy with frozen section, extended curettage with high-speed burring and cauterization, bone grafting and internal fixation when required
(48.5%). A hip screw and a side plate, K-wires, or retrograde titanium elastic nails were used for fixation. Local adjuvants were not used in any case.
En-bloc resection was performed in 5 (4.6%) children with aggressive lesions in expandable bones or with recurrent lesions. Preoperative
embolization was used for 14 (12.7%) ABCs located in pelvis or proximal extremities. Postoperative immobilization was applied when required,
based on age of the patient, localization of the lesion, and type of surgical treatment. In curettage and grafting group, age of the patients ( 10 years
old), radiolucency at the level of the growth plate (open or closed physis), proximity to growth plate (tumor extension  0.5 centimeter distance to
physis) and anatomical site (extremity or pelvis) were statistically analyzed in regard to radiological results and recurrence rates. Data obtained were
processed in SPSS (17.0) package program. Pearson chi-square and Fisher exact tests were used for statistical analysis. Results: The pathological
fractures were healed successfully in 8-12 weeks. The median MSTS score at last follow-up was 95% (range, 55-100%). A complete or significant
partial radiographic healing was obtained in majority [102 patients = 92.8%]; these children were completely symptom free and achieved 80-100%
obliteration of the cyst with cortical thickening. Eight (7.2%) patients had complications including angular deformity, re-fracture, infection and wound
problem. A re-operation, for partial healing/recurrence or complications, was required in 6 (5.4%) cases. Statistically, the only parameter affecting
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partial healing and local recurrence was proximity of the lesion to growth plate (p = 0.011). Conclusions: A standard treatment protocol including
biopsy with frozen section, extended curettage with use of a mechanical burr and cauterization, grafting and internal fixation in specific locations can
promote healing in most cases of ABC, with low recurrence and complication rates.

 

A-0041 Reconstruction of Advanced Periacetabular Metastatic Lesions with Modified Harrington Procedure
Ahmet Nadir Aydemir1, Mert Osman Topkar2, Abbas Tokyay2, Evrim Sirin2, Bulent Erol2
1Denizli State Hospital, Izmir, Turkey 2Marmara University Hospital, Istanbul, Turkey

Purpose: We aimed to assess the outcome of patients who had been treated by a modified Harrington procedure for advanced periacetabular
metastases. Methods: Between 2006 and 2015, 34 patients with a mean age of 57 years (range, 28 to 73 years) were treated using a modified
Harrington technique. Extensive (class II/III) periacetabular defects were due to metastatic carcinoma or multipl myeloma. Surgical procedure
included total hip replacement and acetabular reconstruction using threaded pins, cemented acetabular reinforcement ring and/or polyethylene cup.
Results: All patients improved in regard to pain and walking ability. The mean preoperative and postoperative MSTS functional scores were 52.8%
(range, 33.3 to 73.3%) and 72% (range, 56.6 to 90%), respectively (p
A-0045 Case Report: Necessity of Clinical and Histological Evidence for the Correct Diagnosis of a Phosphaturic Mesenchymal
Tumor.
Lukas Leitner1, Marko Bergovec1, Jörg Friesenbichler1, Paul Ruckenstuhl1, Bernardette Liegl-Atzwanger2, Roman Radl1, Andreas Leithner1

1Department of Orthopedic Surgery, Medical University of Graz, Austria 2Institute of Pathology, Comprehensive Cancer Center Graz, Medical
University of Graz, Austria

INTRODUCTION: Phospaturic mesenchymal tumor (PMT) is usually a benign tumor that may occur in soft tissue and bone. Rarely malignant cases
have been described. PMT commonly affects middle-aged adults, with a slight female predominance, mostly located in the extremities. The correct
diagnosis of PMT is made in combination with histological and clinical features. Histologically the tumor is usually composed of bland spindle cells
with small nuclei and indistinct nucleoli as well as a hemangiopericytoma-like vasculature, osteoclast-like giant cells, distinctive "grungy" calcified
matrix, fat, microcysts, hemorrhage and an incomplete rim of membranous ossification, metaplastic bone. The tumor commonly shows an infiltrative
growth pattern, however atypia and brisk mitotic activity is not present. Immunohistochemically the tumor cells express fibroblastic growth factor -23
(FGF-23). Clinical symptoms are usually related to long-standing, vitamin D–resistant, severe osteomalacia, leading to stress fractures and pain.
Laboratory testing reveals hypophosphatemia and hyperphosphaturia, normocalcemia, and increased serum alkaline phosphatase. Nevertheless a
broad spectrum of PMT cases has been described in literature, reaching from no clinical or laboratory evidence of OOM to wide-spread metastatic
PMT variants. CASE PRESENTATION: A 46-year-old woman presented with pain and restricted movement of her left elbow since 6 months.
Radiograph revealed a mineralized tumor (Fig.1), subsequent magnetic resonance imaging (MRI) showed the soft tissue tumor (Fig. 2). Although
radiology was not specific, the possibility of a soft tissue sarcoma led to incision biopsy, revealing microscopic features of PMT (Fig.3). Her past
medical history was noncontributory (e.g. no unexplained fractures) but laboratory analysis confirmed the diagnosis PMT, revealing significant
hyperphosphaturia and mild hypophosphatemia. Following resection of the tumor mass (Fig. 4) revealed marginal, therefor MRI follow-up of the
lesion is planned. CONCLUSION: If non familial hypophosphatemic osteomalacia is diagnosed in association with a soft tissue or bone mass PMT
should be included in the differential diagnosis. If histological features suspicious of PMT are present in a soft tissue or bone tumor, laboratory
findings are very helpful in obtaining the exact diagnosis. Although standard IHC is not very helpful FGF-23 overexpression can be of diagnostic
help. Complete resection is suggested for PMT to obliterate protein production inducing OOM and to prevent recurrence.

 
A-0046 Studying Resistance Mechanisms against EGFR Inhibitors in Chordoma Cell Lines
Susanne Scheipl1,2, Michelle Barnard3,1,4, Lucia Cottone1, Mette Jorgensen1, David H. Drewry5,6, William J. Zuercher5,6, Fabrice Turlais3, Hongtao
Ye7, Ana P. Leite1, James A Smith3, Andreas Leithner2, Peter Möller8, Silke Brüderlein8, Fernanda Amary7, Roberto Tirabosco7, Sandra J. Strauss1,
Naomi Guppy9, Nischalan Pillay1,7, and Adrienne M. Flanagan1,7,9

1University College London Cancer Institute, 72 Huntley Street, London, WC1E 6BT, UK;2Department of Orthopaedics and Orthopaedic Surgery,
Medical University of Graz, Auenbruggerplatz 5, 8036 Graz, Austria;3Cancer Research Technology Discovery Laboratories, Jonas Web Building,
Babraham Campus, Cambridge CB22 3AT, UK;4CRUK-MedImmune Alliance Laboratory, Portway Building, Granta Park, Cambridge, CB21 6GS,
UK;5GlaxoSmithKline, Department of Chemical Biology, 5 Moore Drive, PO Box 13398, Research Triangle Park, NC 27709-3398, USA;6SGC-UNC,
Division of Chemical Biology and Medicinal Chemistry, UNC Eshelman School of Pharmacy, University of North Carolina at Chapel Hill, Chapel Hill,
NC 27599, USA;7Department of Histopathology, Royal National Orthopaedic Hospital, Stanmore, Middlesex, HA7 4LP, UK;8Institute of Pathology,
Ulm University, Albert-Einstein-Allee 23, D-89070 Ulm, Germany;9University College London Advanced Diagnostics, University Street 21, London
WC1E 6JJ, UK. 

Introduction: Chordoma is a rare malignant bone tumour which mainly arises in the axial skeleton. It has a poor prognosis due to a high local
recurrence rate: therapeutic options are limited, particularly in large, and recurrent tumours. In view of the unmet need for effective treatment of
patients with chordoma, we conducted a large scale compound screen and identified EGFR inhibitors to be the most effective compound class
targeting chordoma cells but not normal controls. However, 3/7 cell lines proved to be resistant against EGFR inhibition (U-CH2, JHC7 and U-
CH10). We tried to identify reasons why our most active EGFR inhibitory compounds were not effective in these resistant cell lines. Materials and
Methods: We addressed this issue by looking into mechanisms of resistance to EGFR tyrosine kinase inhibitors (TKIs), which have been reported in
other cancer types. We looked into mutations in the hotspots of 22 tumour-related genes including EGFR, ERBB2 and ERBB4 and their downstream
effectors (KRAS, BRAF, PIK3CA, AKT1, PTEN, NRAS, MAPK) by next-generation sequencing. We studied amplifications of EGFR, ERBB2 or
MET in our cell line panel (n=7) by FISH analysis. Furthermore, we studied expression levels of markers that have been linked to EGFR TKI
resistance, such as MET, the loss of PTEN or E-Cadherin expression, via immunohistochemistry (IHC). In addition, U-CH2 cells were treated with
the MET inhibitor (crizotinib) for 72 h, followed by an EGFR inhibitor (sapitinib) for another 24 h. We calculated a combination index (COI) to
evaluate synergistic (COI  1.1) effects. Results: We were unable to detect mutation in the hotspots of 22 tumour-related genes, including EGFR,
ERBB2 or MET. Neither did we detect amplifications in EGFR, ERBB2 or MET. We were not able to correlate PTEN or E-Cadherin expression
levels to response and/or resistance to EGFR TKIs. However, we observed strong phospho-MET expression in U-CH2 by Western blot analysis and
IHC. There was a significant synergistic effect for a combined treatment of U-CH2 cells with sapitinib (300 nM) and crizotinib (1 µM) (MI 58%; COI =
0.121; combination versus control, p = 0.0047). Conclusion: In line with other authors, we were unable to detect mutations in EGFR, ERBB2,
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PIK3CA, BRAF, KRAS, MAPK1 and others. Nevertheless, PIK3CA alterations and losses have been reported in a minority of chordomas. EGFR
and ERBB2 amplifications were not identified. Our in vitro results did not allow us to predict response to EGFR inhibition based on PTEN or E-
Cadherin expression. MET signalling, a known bypass signalling pathway to EGFR, was activated in one of our resistant cell lines. A combination of
a MET inhibitor and an EGFR inhibitor exhibited a synergistic effect on cell kill in this cell line. However, the absence of MET amplifications or
mutations leaves the mechanism of activation unanswered, which is in line with results from clinical chordoma samples. Resistance mechanisms will
have to be further addressed if EGFR inhibitors are pursued for clinical use in chordoma therapy.

 

A-0047 Distinct activity of the bone-targeted gallium compound KP46 against osteosarcoma cells - synergism with autophagy
inhibition
Bernd Kubista, 1 Thomas Schoefl, 2 Lisa Mayr, 2 Sushilla van Schoonhoven, 2 Reinhard Windhager,1 Bernhard K. Keppler, 3 Walter Berger2,*
1Department of orthopedics, Medical University of Vienna, Waehringerguertel 18-20, A-1090 Vienna, Austria; 2Department of Medicine I, Institute
of Cancer Research and Comprehensive Cancer Center, Medical University Vienna, Borschkegasse 8a, A-1090 Vienna, Austria; 3Institute of
Inorganic Chemistry, University of Vienna, Waehringerstr. 42, A-1090 Vienna
Department of orthopedics, Medical University of Vienna, Waehringerguertel 18-20, A-1090 Vienna, Austria

Osteosarcoma is the most frequent primary malignant bone tumor. Although survival has distinctly increased due to neoadjuvant chemotherapy in
the past, patients with metastatic disease and poor response to chemotherapy still have an adverse prognosis. For these patients the development
of new therapeutic strategies is of utmost importance. In this study, we evaluated a bone-targeting gallium complex, KP46, against a panel of
osteosarcoma cell lines. KP46 exerted exceptional anticancer activity at the nanomolar to low micromolar range, depending on the assay format,
against all osteosarcoma cell models with minor but significant differences in IC50 values. KP46 treatment of osteosarcoma cells caused rapid loss
of cell adhesion, weak cell cycle accumulation in S-phase and later signs of apoptotic cell death. Furthermore, already at sub-cytotoxic
concentrations KP46 reduced the migratory potential of osteosarcoma cells and exerted synergistic effects with cisplatin, a standard osteosarcoma
chemotherapeutic. Moreover, the gallium compound induced signs of autophagy in osteosarcoma cells. Accordingly, blockade of autophagy by
chloroquine but also by the Bcl-2 inhibitor obatoclax increased the cytotoxic activity of KP46 treatment significantly, suggesting autophagy induction
as a protective mechanism against KP46. Together, our results identify KP46 as a new promising agent to supplement standard chemotherapy and
possible future targeted therapy in osteosarcoma.

 
A-0048 Comorbidity affects disease-specific mortality in sarcoma patients – A Danish nationwide population-based study 
Mathias Raedkjaer (1,2,3), Katja Maretty-Kongstad3, Peter Holmberg Jorgensen1, Akmal Safwat4, Peter Vedsted5, Michael Mork Petersen2, Thea
Hovgaard2, Tine Nymark6, Johnny Keller1.
1Department of Orthopedic Surgery, Aarhus University Hospital;2Department of Orthopedic Surgery, Copenhagen University Hospital;3Department
of Experimental Clinical Oncology, Aarhus University Hospital;4Department of Oncology, Aarhus University Hospital;5The Research Unit of General
Practice, Aarhus University;6Department of Orthopedic Surgery, Odense University Hospital.

Introduction: Sarcomas form a very heterogeneous cancer type that accounts for approximately 1% of all newly diagnosed cases of cancer in
Denmark. The incidence increases with age, and more sarcoma patients with comorbidity are expected due to future demographic changes.
Comorbidity is an important prognostic factor for survival in other cancer types. To our knowledge, the prognostic impact of comorbidity has not yet
been investigated in a larger, nationwide, population-based cohort. The aims of this study were to examine the prevalence of comorbidity in
sarcoma patients and estimate the prognostic impact of comorbidity on disease-specific mortality. Methods: Through the validated national clinical
database, Danish Sarcoma Registry (DSR), 2167 adult patients diagnosed with sarcoma in extremities and trunk between 1.1.2000-31.12.2013
was identified. Via the unique Danish possibility of linking patients on an individual level, the comorbidity-score based on the Charlson Comorbidity
Index (CCI) was calculated from the Danish National Patient Registry (NPR) via the Civil Registration System (CRS). We obtained recorded
information on all hospital contacts and given diagnoses 10 years prior to the date of sarcoma diagnosis. Date and cause of death was obtained
from the DSR, CRS and the Cause of Death Registry (CDR). DSR is a national clinical database centralized in Aarhus and Copenhagen. Results: A
total of 1.991 patients had a registered tumour grade in DSR. Out of 2.167 patients, 902 patients were dead, 632 patients was registered as dead
because of their sarcoma. 229 patients died from their sarcoma within the first year after diagnosis. Patients with high grade and metastatic cancer
had 26 times greater risk of dying from their sarcoma, than patients with low grade, localized tumor (HR: 25.99 (95%CI 19.64;34.39) p
A-0050 Result of denosumab application in preoperative regimen in treatment of giant cell tumor  
Аnatolii Diedkov, Bogdan Maksymenko, Sergiy Bojchuk, Maria Kukushkina, Victor Kostyuk, Sergiy Diedkov
National Cancer Institute, Kyiv, Ukraine

Background: Recent studies showed that target agent denosumab (monoclonal antibody to RANK ligand) is an effective drug of treatment of giant
cell tumor (GCT) and whether it is possible to say that it is always the method of choice in the treatment of this pathology. Aim: To estimate the
treatment effects of using denosumab for patients with different localizations of GCT. Materials and Methods: In study were included 29 patients
with GCT who were treated from 2011 to 2015, localized in pelvic bones in 5 cases, distal femur – 13 cases, proximal tibia – 3, distal tibia - 1,
proximal humerus – 2, distal radius – 3 and ulna – 2 cases. Median follow-up was 28,6 months. Patients received 6 injections of denosumab (120
mg) as neoadjuvant therapy. Patients subsequently underwent curettage with liquid nitrogen cryotherapy and plastic of defect by
polymethylmethacrylate. The treatment efficiency was assessed by radiological techniques (CT) and postoperative morphological study. Results: In
all 29 (100%) patients were achieved positive effect of therapy (decrease in pain intensity after 2 week of treatment). In 26 (89,6%) cases was
revealed tumor regression, were detected calcification of tumor area and consolidation of cortical area. In 25 (86,2%) patients after surgery was
observed complete tumor necrosis by morphological study. 6 (20,7%) patients had local recurrence. All cases of distal radius had relapses (3
patients) from 6 to 12 months after surgery, as for other localizations: 1 – pelvic bone after 13 months after surgery, 1 - proximal tibia after 20
months after surgery, 1- distal femur after 18 months after surgery. All patients with tumor of distal radius underwent radical resection of the radius
with autoplasty. For patients with other localizations and recurrence - repeated courses denosumab followed by curettage. 23 (79,3%) patients are
currently in remission (median follow-up – 31,4 months). Conclusions: Conservative treatment of GCT with denosumab, certainly, reduces the
number of wide resections. However, the relapse rate - more than 20% in only preoperative regimen and such terms of observation. The localization
of the tumor in the distal radius is a contraindication for conservative treatment in our opinion
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A-0052 Patients' satisfaction and function after hand tumor surgery
Tobias Büchner, Marko Bergovec, Andreas Leithner
Department of Orthopedic Surgery, Medical University of Graz, Graz, Austria

Background Patients with a tumor in the distal forearm or hand mostly have to undergo surgery to become disease free. However, it is not clear how
far surgery improves the patients´ functional status of their hand as well as their quality of life. To our knowledge there has not been any study yet
concerning health related quality of life after tumor surgery in the distal upper limb. Objectives To analyse the influence of the hand tumor surgery on
the hand function and postoperative quality of life. Study Design & Methods We conducted a retrospective analysis of hospital medical records and
tumor database at out university hospital orthopaedic department. All patients operated between January 2004 and March 2015 for the tumor of the
hand or distal forearm where included in this study. Patients with skin tumors and with ganglion cysts have been excluded from this study. We sent a
mail questionnaires to all patients matching our search criteria: a general health-related questionnaire Short-Form-12 (SF-12) score, Disabilities of
the Arm, Shoulder, and Hand (DASH) score, and a short questionnaire concerning social status as well as patients’ expectations and satisfaction.
Results We found 124 patients operated in a selected time-frame for a hand tumors. From the total number sent, 49 questionnaires (39,5%) has
been returned. Gender distribution of patients was roughly equal: 55% women and 45% men, with an average age of 54.7 years. Eight patients
(16%) had a malignant tumor: osteosarcoma and Ewing sarcoma were found in 2 patients, and synovial, epitheloid, pleomorph undifferentiated, and
myxoinflammatoric sarcoma in one. Giant cell tumors of the tendon sheath has been the largest tumor group with 30.6% (16 patients). Most of the
patients were satisfied with their general health status though SF12 score, and only 8% and 2% of them expressed health status as fair and poor,
respectively. The average DASH-Scores are 25.8 for malignant tumors, 9 in case of semi malignant and 7.6 for the benign group (mean for all:
11.2). There is a negative correlation between income and subjective restriction and influence on a quality of life. Conclusions Most of the patients
surgically treated for a hand tumors are are satisfied with the operation outcome. A higher tumor grade corresponds to a poorer clinical outcome,
directly as a result of the more extensive surgery. The patients perceive the loss of hand function as a high factor in their quality of life. Further
studies are needed to evaluate a larger group and possibly less diverse cohorts as well as a larger variety of parameters to achieve more detailed
conclusions.

 
A-0054 Relationship between the development of distant metastasis after surgical treatment and the prognosis in patients with soft
tissue sarcomas
Kayo Suzuki1, Taketoshi Yasuda1, Kenta Watanabe1, Masahiko Kanamori2, Tomoatsu Kimura1

1Department of Orthopaedic Surgery, University of Toyama, Toyama, Japan 2Department of Human Science1, University of Toyama, Toyama,
Japan

Introduction: The distant metastasis at the initial consultation is one of the most important poor prognosis factors in soft tissue sarcomas (STSs).
However, the prognosis of STSs with distant metastasis developing during follow-up is unclear. The purpose of this study was to clarify the clinical
factor for affecting the prognosis in STSs with the development of metastasis after surgical treatment for primary site. Materials and Methods: This
study was enrolled 15 patients with the development of distant metastasis after surgical treatment among 86 STSs in our hospital between 2000
and 2014. The patients consisted of 9 males and 6 females with median age 58.7 years at the time of operation. Median follow-up period after
surgery was 60.9 months. Histological diagnose were 3 leiomyosarcomas, 2 undifferentiated pleomorphic sarcomas, 2 liposarcomas, 2 malignant
peripheral nerve sheath tumors and 6 others. These cases were divided into two groups according to the survival period after operation: short-term
group with survival period less than one year and long-term group with longer than one year. Short-term group included 6 cases [median survival
period after development of metastasis; 4 (1-9) months] and long-term group included 9 cases [median survival period after development of
metastasis; 35 (16-126) months]. We evaluated histological grade (G), duration from initial operation to development of metastasis, numbers of
metastasis (solitary or multiple), and therapy for the metastatic lesions compared with short-term group and long-term group. Difference in two
groups was analyzed by using the Chi-square test or Kaplan-Meier method. Results: Histological grades were 2 of G1 and 4 of G3 in short-term
group, and 1 of G1, 7 of G2 and 1 of G3 in long-term group, respectively. Grade in short-term group was significantly higher than that in long-term
group. The duration to development of distant metastasis was 42.5 months in short-term group and 24.3 months in long-term group, respectively.
There was not significant between these two groups. The numbers of metastasis was solitary in 5 cases of short-term group and multiple in all cases
of long-term group. Survival period after development of metastasis was significantly longer in the patients with solitary metastasis than multiple.
Therapy for the distant metastasis included chemotherapy for the patients of short-term group and surgical resection for solitary metastasis followed
by chemotherapy in long-term group. The outcome showed dead of disease (DOD) in all patients of short-term group, and 5 of DOD, 2 of alive with
disease and 2 of no evidence of disease in long-term group. Discussion: There are few reports on the prognosis in STSs with the development of
metastasis during follow-up. In this study, clinical outcome in histological high grade and multiple metastases recognized significant difference by
univariate analysis in STSs with development of metastasis, and those were poor prognostic factors. However, in the case of low grade and solitary
metastasis, wide resection and adjuvant chemotherapy for metastatic lesion might be lead to good prognosis. Recently, a few new drug agents for
STSs were developed, and better prognosis is expected by multimodal therapy.

 
A-0057 Recurrent Giant Cell Tumour of the femur treated with percutaneous image-guided radiofrequency ablation.
Kyriakos Papavasiliou1, Antonia Bintoudi2, Theodoros Michail1, Stergios Adam1, Spyridon Koliatzakis1, Ioannis Tsitouridis2, John Kirkos1.
13rd Orthopaedic Dept., Aristotle University of Thessaloniki Medical School, Papageorgiou General Hospital, Thessaloniki, Greece. 2Department of
Radiology, Papageorgiou General Hospital, Thessaloniki, Greece.

Introduction. Giant cell tumour of the bone (GCT) is a benign but often aggressive lesion. It is unique from all other benign bone tumours (with the
exception of chondroblastoma) in that it can metastasize. GCT is still considered as one of the most challenging benign tumours to treat. Simple
curettage is usually accompanied by unacceptable high recurrence rates. Extended intralesional curettage (with a power burr and other adjuncts)
usually yields better results. Primary excision may be indicated in expendable bones. Aim of this study is to present the first –to the best of our
knowledge- case of a recurrent GCT of the femur which was successfully treated with percutaneous image-guided radiofrequency ablation (RFA).
Case. A 22-year-old man was referred to our department, reporting gradually increasing pain in his left knee with an onset of approximately 4
months.Plain radiographs, CT-scan and MRI-scan, revealed a large lytic lesion in the distal femoral epiphysis. CT-scan guided core needle biopsy
confirmed the diagnosis of GCT. Following staging with a bone-scan and a chest CT-scan, the patient underwent extended intralesional curettage
and phenol as an adjunct followed by the instillation of autologous (iliac crest) and homologous bone grafts. The patient remained symptoms-free for
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36 months. After that period he reported gradually increasing pain in his knee. He subsequently underwent a Knee MRI-scan which revealed the
existence of a small subchondral lesion with imaging characteristics consistent with a GCT recurrence. Due to the location of the lesion, its small
size, the fact that it could easily be accessed percutaneously and the morbidity which would accompany a second operation at that region, CT-
guided core needle biopsy combined with Radio Frequency Ablation (RFA) was proposed as an alternative option to the patient. The procedure took
place in the CT suite room under general anesthesia. A thin biopsy needle was initially introduced through the femoral cortex and tissue for biopsy
was obtained. A 10 cm, 11 gauge plain electrode access system (RITA Medical System) was used. The RFA procedure was initiated following
confirmation that the tip of the plain electrode was well placed at the center of the lesion. The electrode tip was heated up to 90-94 °C for eight
minutes. After a cooling period of one minute, the electrode was safely retracted, followed by the probe and the canula. The patient reported
immediate relief from pain as soon as he woke up and was discharged the day after. He was advised to walk without bearing weight with the use of
two crutches for one month. The biopsy confirmed the recurrence of the GCT. The patient underwent MRI-scans at 3, 6 and 12, 24 and 36 months
after the RFA, confirming the complete necrosis of the lesion. He is currently symptoms-free, able to full-weight bearing and actively participating in
athletic activities.rnDiscussion. Our study confirms once again that RFA seems to be a safe, simple and efficient method for the treatment of
different types of lesions, providing fast relief from symptoms and significantly decreased morbidity.

 
A-0058 Unifocal eosinophilic granuloma of the femur successfully treated with percutaneous image-guided radiofrequency ablation
Kyriakos Papavasiliou1, Antonia Bintoudi2, Theodoros Michail1, Stergios Adam1, Spyridon Koliatzakis1, Ioannis Tsitouridis2, John Kirkos1.
13rd Orthopaedic Dept., Aristotle University of Thessaloniki Medical School, Papageorgiou General Hospital, Thessaloniki, Greece. 2Department of
Radiology, Papageorgiou General Hospital, Thessaloniki, Greece.

Introduction. Eosinophilic granuloma (EG) typically affects children in the first two decades of life, mainly involving vertebrae and long bones.
Several treatment methods exist (wide excision, curettage with or without bone grafting, intralesional steroids, local external beam radiation). Aim of
this study is to present the first –to the best of our knowledge- case of a unifocal eosinophilic granuloma of the femur, successfully treated with
percutaneous imageguided radiofrequency ablation (RFA), which was monitored pre- and post-ablation with MRI-scans in order to validate the
efficacy of this method. Case. A 16-year-old boy was referred to our department reporting gradually increasing pain in his right femur with an onset
of approximately 2 months. Imaging obtained by plain radiographs, CT-scan and MRI-scan, revealed a large lytic lesion in the femoral diaphysis
with periοsteal reaction without extension to the adjacent soft tissues. C-arm guided core needle biopsy performed with an 8 mm trocard under
general anesthesia set the diagnosis of eosinophilic granuloma. Further imaging (radiographs and Tc99 bone scan) confirmed its unifocal type.
Radio Frequency Ablation took place in the CT suite room under general anesthesia. A thin biopsy needle was initially introduced through the
thickened femoral cortex via the track of the previously performed biopsy. A 10 cm, 11 gauge plain electrode access system (RITA Medical System)
was used. The RFA procedure was initiated following confirmation that the tip of the plain electrode was well placed at the center of the lesion. The
electrode tip was heated up to 90-94 °C for eight minutes. After a cooling period of one minute, the electrode was safely retracted, followed by the
probe and the canula. The patient reported immediate relief from pain as soon as he woke up and was discharged the day after. He was advised to
walk without bearing weight with the use of two crutches for one month. The patient underwent MRI-scans at 3, 6, 12, 18 and 24, 36 and 48 months
after the RFA, confirming the complete necrosis of the EG and the subsequent focal regenerative procedure. He is currently symptoms-free, able to
full-weight bearing and actively participating in athletic activities. Discussion. Three more patients (English literature) suffering from EG were
successfully treated with RFA. Our study confirmed the efficacy of the method by imaging studies as well. RFA seems to be a safe, simple and
efficient method for the treatment of unifocal EG, providing fast relief from symptoms and significantly decreased morbidity.

 
A-0059 Palliative treatment of a metastatic lesion of the proximal tibia extending to the popliteal cavity with the use of a PTFE felt
and PMMA cement
Kyriakos Papavasiliou, Theodoros Michail, Stergios Adam, Spyridon Koliatzakis, Dimosthenis Tsitouras, Marinos Karanassos, John Kirkos.
3rd Orthopaedic Dept., Aristotle University of Thessaloniki Medical School, Papageorgiou General Hospital, Thessaloniki, Greece.

INTRODUCTION: Treating metastatic lytic lesions extending to adjacent vasculature and nerves may become a challenging task even for
experienced orthopaedic surgeons. This study presents the successful palliative treatment of a patient suffering from a metastatic lytic lesion at the
proximal tibia extending to the popliteal cavity, who was not fit enough to undergo a more radical operation. CASE: An 82-year-old woman suffering
from renal-cell carcinoma was referred to our department for evaluation and treatment. The patient had undergone 10 months before her initial
referral a right kidney excision due to renal-cell carcinoma with postoperative adjuvant chemotherapy. She reported gradually increasing pain at her
right proximal tibia with an onset of approximately 2 months following her operation, due to which she remained bedridden for 6 months.
Radiographs showed a lytic lesion at her proximal tibia. MRI-scan set the diagnosis of a metastatic lytic lesion and CT-scan showed the destruction
of the posterior tibial cortex and the direct communication of the lesion with the popliteal cavity. Proximal tibial resection was scheduled. A Tc99
bone scan however, revealed the existence of several “hot spots”. Furthermore the patient had undergone cardiac bypass operation 3 years before
and her renal function was severely impaired. She was offered a mid-thigh amputation instead, to which she refused to consent. Taking into
consideration all this data, we proposed to the patient curettage, followed by instillation of PMMA cement. Under epidural anesthesia, following
meticulous curettage of the lesion and in order to prevent the leakage of the cement to the popliteal cavity, the remaining lesional cavity was
internally lined with the use of a BARD® PTFE felt which was tailored to the exact proportions of the lytic cavity. The patient was allowed to bear
weight to pain tolerance on the 2nd postoperative day. She was fit enough to resume chemotherapy 6 weeks later. Twenty-four months
postoperatively, she was capable of full weight bearing and she reports no pain at her right tibia. CONCLUSION: The BARD® PTFE is a readily
available material which can be easily and trans-operatively adjusted in order to accurately fit into and completely cover any lytic cavity. This
technique may be used in patients who cannot undergo a radical treatment of their metastatic lesion as an alternative operative solution since it
allows the early mobilization of the patient, thus offering quality of life.

 
A-0060 Resurfacing after failure of osteoarticular tibia allografts in adults. Problems/Complications
G. Ulrich Exner1, Pascal A. Schai2, Tobias C. Bühler3

1orthopaedie Zentrum zuerich, Zurich, Switzerland;2KSL Wolhusen, Wolhusen, Switzerland;3KS Baden, Baden and Aarau, Switzerland

Rationale: Allografts allow to reconstruct defects of tumor resection one-to-one. In long-term survivers the osteoarticular region of allografts will
almost always fail due to loss of cartilage vitality. We wish to address the problems encountered with the attempt to use resurfacing. 12 patients
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have had reconstructions with massive osteoarticular allografts (distal femur (n=4), scapula (n=2), distal tibia (n=6; 4 of them are long-term
survivars)). One of these patients operated for a EWING sarcoma at age 10 years still has a fully functioning vital appearing proximal tibia allograft
20 years later. Materials and Methods: Three patients with osteoarticular tibia replacement needed treatment for degeneration of the knee joint 10,
11, and 24 years after the initial treatment for proximal tibia osteosarcomas. 2 of them were treated with standard resurfacing that failed within 3
years due to fracture of the allograft and instability of the non-hinged joints. They were revised to tumor reconstruction systems MUTARSR with fully
rotating hinged joint resulting in stable well function of the legs. In a third patient treated with a hemicondylar osteoarticular allograft needing knee
replacement 24 years after initial reconstruction based on the experience with the patients reported above a fully constrainied resurfacing system
was implanted with a long stem giving initial stable contact to the vital host bone. Results: The definitive solutions with fully constrained
reconstruction systems anchored to vital host bone have definitely improved the patients' quality of life with stable full weight bearing. Conclusion:
Fixation of standard resurfacing knee arthroplasty on osteoarticular allografts appears prone to failure. Therefore replacement with a constrained
system anchored in vital bone is needed. From our experience with massive allografts we would reserve replacement of the proximal tibia with
osteoarticular allografts primarily for very young growing patients. Replacement by allograft versus endoprosthesis as initial procedure for
reconstructions has to be carefully weighed against either system.

 
A-0061 LUMICR Endoprosthesis in periacetabular tumors. Observations and problems encountered in 4 patients
G. Ulrich Exner1, Tobias C. Bühler2, Pascal A. Schal3
1orthopaedie zentrum zuerich, Zurich, Switzerland;2KS Baden and Aarau, Baden, Switzerland;3KSL Wolhusen, Wolhusen, Switzerland 

Introduction: The LUMICR modular acetabular system (1) allows reconstruction, if the iliac bone close to the sacro-iliac joint can be preserved.
These are rare procedures and we wish to contribute with observations made in 4 patients Objectives: 2 patients with metastases from renal cell
carcinoma are presented, in whom extensive extralesional resection was performed with curative intention. The other 2 patients were treated for hip
joint destruction following radiotherapy for other malignancies. Patients: 1. Male, 65 years at treatment of metastasis: 6 month following left
nephrectomy a large metastasis of the acetabulum involving the hip joint between lower border of the sacro-iliac joint and pubic and sciatic bone. A
2nd metastasis presented in the sternum. The pelvic metastasis could be resected R0 en bloc with the hip joint and reconstructed with a LUMICR
endoprosthesis. The metastasis of the sternum also was resected R0. The patient presently 5 years later(now age 70 y) is diseasefree and has
minimally reduced hip function. 2. Female, 60 years at treatment of metastasis: 4 months following local resection of renal cell carcinoma presented
with a large metastasis of the left iliac bone and metastases of the distal right femur and the sternum. The pelvic metastasis could be resected R0 en
bloc with the hip joint and reconstructed with a LUMICR endoprosthesis. Intraoperatively the cone of the LUMIC could not be anchored sufficiently
in the iliac bone and had to be inserted into the sacrum. The femur metastasis was treated by RF-ablation, the sternum metastasis with
radiotherapy. At 1 year f/u the patient walks well using two canes outdoors. However the LUMIC cone had rotated, but articulation with the hip
endoprosthesis is well maintained probably related to fixation with the Trevira-attachment-tube used. 3. Female, at 14 years resection of pubic part
of the acetabulum because of invasion of a rhabdomyosarcoma. The patient besides chemotherapy received neoadjuvant radiotherapy. 15 years
later at 29 years she developed rapid destruction of the hip joint, which was resurfaced with an uncemented pedestal cup. Because of loosening 3
years later this was revised with a cemented LUMICR cone at age 32 years. This again loosened after 3 years and was salvaged with a Burch-
SchneiderR acetabular cage. 4. Male, 53 years: fracture dissociation of the acetublum 5 years after irradiation of the proximal right femur and
acetabulum for metastasis of prostate carcinoma. At present the patient is highly satisfied; however f/is short (5 months). Results: Two patients have
excellent results with one patient at 5 years f/u without presence of further metastases. In 2 patients the LUMICR cone loosened in one probably due
to irradiation; the other needed fixation in the sacrum sacrum, but function presently is preserved. Conclusion: Inspite of short-comings the LUMIC
endoprosthesis appears an option for reconstruction of the hip joint in large defects caused by primary tumors or metastases. 1.LUMICR
Endoprosthetic Reconstruction After Periacetabular Tumor Resection: Short-term Results BUS MP, Szafranski A, Sellevold S et al. Clin Orthop
Relat Res 2016 Mar 28 (Epub ahead of print)

 
A-0062 Is monitoring of bone mineral status of paediatric bone sarcoma patients who receive chemotherapy implemented in clinical
routine yet - A survey among 4 European oncological societies 
Ulrike Michaela Pirker-Frühauf1, Magdalena Maria Gilg1, Petra Sovinz2, Barbara Obermayer-Pietsch3, Andreas Leithner1

1Department of Orthopaedics, Medical University Graz, Austria;2Department of Paediatric Haematooncology, Medical University Graz,
Austria;3Department of Endocrinology, Medical University Graz, Austria

Background: An increasing number of childhood Ewing´s sarcoma and osteosarcoma survivors are now facing long-term effects of tumour
treatment. United States´Children´s Oncology Group recommends baseline evaluation of bone mineral density (BMD) by Quantitative
Computertomography or densitometry, first line treatment with vitamin D and weight bearing exercise, and participation in a long-term follow-up.
Purpose: We wanted to evaluate how far follow-up on bone mineral status is provided for paediatric bone sarcoma patients in Europe, and to which
extent existing follow-up recommendations have been implemented yet. Methods: A 3- to 5-minute, web-based survey (8 questions) was sent via
Email to 206 (paediatric) oncologists, who were active in a clinical setting and members of at least one oncological society (COSS, CESS, EMSOS,
A-GPOH). We queried participants about their experience in paediatric oncological sarcoma treatment, follow-up on bone metabolism and bone
mineral density in clinical routine and treatment of reduced bone mineral density. Results: 43% (n=89) of the study group completed the survey.
Over one half of our participants (55%) had more than 15 years of working experience in paediatric sarcoma treatment. 12% (n=11) stated to
perform routine investigation of patients´ bone status prior to chemotherapy. For primary diagnostics mainly bone specific laboratory (59%) and t-/z-
score based densitometry (18% each) were used. As primary treatment vitamin D was given (50%) and in case of osteoporosis 40% consulted
paediatric endocrinologists. Upon completion of chemotherapy 31% (n=28) investigated bone status. Again, the majority used bone specific
laboratory as first line diagnostics (56%). More z-score (30%) and less t-score (14%) based densitometries were performed. Once more vitamin D
was primarily given (42%), accompanied by calcium supplementation (36%). In cases of osteoporosis a rising number of participants also
prescribed bisphosphonates (16%) and 19% consulted paediatric endocrinologists. At least one third of the respondents (35%; n=31) reported
pathological fractures due to reduced bone mineral density. Of those the majority (94%) saw 1-5 fractures per year. Asked for long-term follow-up
on bone status almost two out of three (61%; n=54) stated not to provide this for their patients. General long-term follow-up was performed either in
the centre of primary treatment (46%), or in diverse other clinical or outpatient settings (43%), 11% of participants could not contribute information.
Among the outpatient settings referral to adult haemato-oncologists was preferred by the majority (39%), followed by general practitioners (23%).
Conclusion: Early detection of treatment-related bone morbidity is of major impact on patient´s further health and quality of life, and therefore highly
recommended. Nevertheless, those recommendations where not reflected in our study group. Only one-third of participants investigated bone
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mineral status after completion of chemotherapy. Beyond that, almost two-thirds of paediatric oncologists did not provide long-term follow-up
regarding bone mineral density. This may be explained by the high referral rate to external health care providers after reaching adulthood.
Therefore, follow-up guidelines on bone status should be established in clinical routine to ensure (e)quality in patient´s follow-up.

 
A-0064 Autologous Fibula Strut Grafting for Benign Lesions of the Proximal Femur
Adriana Hernandez-Lopez , Chindanai Hongsaprahbas, Czar Louie Gaston, Jonathan Stevenson, Lee M Jeys, Roger M Tillman, Adesegun T
Abudu
Royal Orthopaedic Hospital NHS Foundation Trust, Birmingham, UK

Lesions in the proximal femur are prone to pathological fractures. Options for reconstruction after curettage include bone grafting with fixation using
plates or intramedullary nail. Such fixation techniques have the disadvantage of needing implant removal at later stages in young children or
interference with future imaging of procedures. Hence, we have preferred the use of autologous bone grafting without additional osteosynthesis at
our centre. We are now able to present the long term results of this technique. Forty-three consecutive patients with benign bone lesions of the
proximal femur treated with curettage and bone grafting using a non-vascularised autologous fibular strut were studied. Twenty of the 43 patients
studied were males with a mean age at diagnosis of 16.6 years (3 to 37). Mean follow up was 110 months (2 to 212). The most common diagnosis
was Fibrous Dysplasia in eighteen patients (42%), Simple bone cyst in 9 (21%), Aneurysmal Bone Cyst in 8 (19%) and Giant Cell Tumour in 7
patients (16%). Nine patients (21%) had a previous surgery prior to undergoing this technique. Twelve patients (28%) had nondisplaced
pathological fracture prior to surgery. Radiographic evidence of consolidation was apparent at a mean of 6 months (4 to 28). Patients were able to
mobilize with no weight bearing at average 5 days (2 to 21) and progressed to full weight bearing at 17 weeks (4 to 44). The mean MSTS score at
the last follow up was 93% (66 to 100%). Local recurrence occurred in 6 patients (15%) and fracture after surgery in 5 patients (12%). Mean time
until local recurrence and fracture was 30 months and 28 months respectively. There were no infections. Donor site morbidity was seen in 6 patients
(14%) including weakness of Extensor Hallucis Longus, fibula fracture, numbness and scar pain. Deep Venous Thrombosis occurred in one patient
(2%). Six patients (14%) required re-operation because of complications, mainly for local recurrence or fracture. We concluded that curettage and
autologous strut fibula grafting is a safe technique for managing most patients with benign lesions of the proximal femur. It has a low risk of
complications and avoids the need for additional osteosynthesis.

 
A-0066 Hemi-arthroplasty proximal femoral endoprostheses following oncological resection: Are acetabular resurfacings necessary
in the medium to long-term?
Adriana Hernandez-Lopez1, Chindanai Hongsaprahbas1, Johnathan Lex2, Scott Evans1, Michael Parry1, Paul Cool3, Lee M Jeys1, Jonathan D
Stevenson1

1Royal Orthopaedic Hospital NHS Foundation Trust. Birmingham, UK 2University of Birmingham, UK 3Robert Jones & Agnes Hunt Orthopaedic
Hospital, Oswestry, Shropshire, UK

Purposes: Endoprosthetic proximal femoral replacements (PF-EPR) have a reported dislocation rate of between 6.5% and 22%, which is reduced
using large diameter uni- or bipolar heads. Without total hip arthroplasty (THA), pain due to acetabular wear necessitating revision surgery has been
reported. We aimed to determine whether acetabular wear necessitates acetabular resurfacing revision surgery after PFR for tumour reconstruction.
Methods: We reviewed the clinical outcomes for 179 consecutive patients who underwent PF-EPR from 2000 to 2014. Articular wear was graded
from 0-3, whereby 0 is normal and 3 represents protrusio acetabuli. Patients were excluded if the tumour invasion mandated acetabular excision
and reconstruction. Results: A single patient was excluded with tumour involvement of the ligamentum teres. In 147 cases hemiarthroplasty heads
were used (unipolar, n=93/63%; bipolar n=54/36%) and acetabular resurfacing was performed in 31 patients without oncological acetabular
resection. In 103 patients (58%) the procedure was undertaken for metastases or myeloma, and in 76 for a primary bone tumour (42%). There were
72 males and 103 females with a mean age of 53 years (range 15 to 95 years) and a mean follow-up of 7 years (1 o 16 years). The overall patient
survival was 85% and 73% at five and ten-years respectively. Out of the 147 patients in the hemiarthroplasty group, 48 patients with radiological
follow-up greater than two years underwent further evaluation. Twenty-two demonstrated grade-1 acetabular wear, seven demonstrated grade-2,
and 4 grade-3 acetabular wear. The remaining 13 demonstrated no radiological evidence of wear (27%). The four patients who developed protrusio
acetabuli had unipolar hemiarthroplasties. Complications were evaluated in both groups. Revision surgery was required in 21 patients, 15/147 (4%)
in the hemiarthroplasty group and 6/31 (19%) in patients with acetabular reconstruction. Causes for revision in patients with hemiarthroplasty were
acetabular erosion (8 patients, 5.4%), groin pain (3 patients, 2%), septic loosening and local recurrence (2 patients each, 1% respectively); while
the main cause for revision in patients with acetabular reconstruction was failure of the acetabular component (4 patients, 13%). The mean time to
revision for acetabular wear was 6.8 years (range 1 to 10 years). There were no dislocations in the hemiarthroplasty group and 6% for the
acetabular reconstruction group (95% CI: p= 0.08). The estimated overall implant survival with all causes for revision as the end-point at five-year
was 92% and 87% at 10 years, without significant difference between groups hemiarthroplasty and THA groups (p=0.78). After multivariate analysis
for factors associated with implant revision due to acetabular complications, age
A-0067 Clinical and functional outcomes of resection and vascular reconstruction in patients with bone and soft tissues sarcomas
Adriana Hernandez-Lopez, Chindanai Hongsaprahbas, Czar Louie Gaston, Malcolm H Simms, Lee M Jeys, Robert Grimer, Adesegun T Abudu
Royal Orthopaedic Hospital NHS Foundation Trust. Birmingham , UK

Sarcomas involving major blood vessels are rare. Options for treating such patients include amputation or attempts at en-bloc resection of the
tumour and blood vessels with vascular reconstruction. We report our experience of treating 50 patients with sarcomas of the extremities with
resection of the sarcoma en-bloc involved major vessels and vascular reconstruction. Twenty six of the 50 patients studied were males and mean
age was 52 years (10 -86). Mean follow up was 90 months (4 -272). Eight patients had bone tumours, including osteosarcoma mainly parosteal type
in four, two with chondrosarcoma, one spindle cell sarcoma and one large osteochondroma with femoral vascular aneurysm. Forty-two patients had
soft tissue sarcoma of various types, most commonly vascular leiomyosarcoma in 10 patients (20%) and synovial sarcoma in 8 patients(16%). Most
of the tumours (92%) were in the lower extremity. Vascular reconstruction was biological using reverse vein in 38 patients and synthetic grafts in 12
patients with the later often used in elderly patients. Adjuvant radiotherapy was administered in29 patients (58%) and 18 patients (36%) received
chemotherapy. Complications occurred in 34 patients(68%), including vascular occlusion requiring further surgery in eight patients (16%), local
recurrence in seven patients (14%), delayed wound healing in seven patients (14%) deep infections in eight patients (16%) and thromboembolism
in two patients (4%). There was no statistical difference in the risk of complications among patients with bone or soft tissue sarcomas, type of
vascular reconstruction and tumours of upper or lower extremity or use of adjuvant therapy. At the time of review 28 patients (56%) were alive at
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135 months mean follow-up (5-272). Twenty- two patients had died at mean 34 months follow-up (4 – 129). Metastases occurred in five patients
(10%) and local recurrence developed in seven patients (14%). The cumulative overall survival for all patients was 90% at 5 years and 55% at 10
years. Secondary amputations were performed in seven patients (14%) and the rest had successful limb preservation. The reason for amputation
was failure of vascular graft in 3 patients, local recurrence in 3 patients and infection in one patient. Functional scores in surviving patients according
the MSTS criteria was 22/30 (9-30). We conclude that en-bloc resection of bone and soft tissue sarcoma with vascular reconstruction is challenging
and prone to complications but successful limb preservation with reasonable functional outcomes can be achieved.

 
A-0070 Use of polyethylene total endoprosthesis for detecting local recurrences
Israel Rubio-Saez, Rafael Carbonell-Escobar, Eduardo Jose Ortiz-Cruz, Manuel Peleteiro-Pensado
La Paz Hospital, Madrid, Spain

Polyethylene endoprosthesis are a newly type of tumoral prosthesis that they can aid to detect local reccurrence sooner than prosthesis used
currently. 11 years-old male patient reported 2-months history mechanical pain in his left shoulder after two low-energy traumas. On physical
examination, a painful mass is felt on his proximal humerus on palpation. He is unabled to abduct his arm more than 90 degress. He did not refer
constitutional symptoms and his past medical history was unremarkable. On shoulder X-ray, there is a osteolytic and blastic mass in the metaphysis
of the left humerus, that it has a permeative character and destroys medial cortex, that forms "bone into the bone" and Codman's triangle is
observed. All of these characteristics are consistents with malignancy. A constrast MRI of entire left humerus is performed. A 40mm diameter mass
in metaphysis proximal humerus. It is hipointense in T1-weighted and hiperintense in T2-weighted images. Inside the tumor, there are
heterogeneous T2-weighted hipointense signals consistents with osteoid material. There is soft tissue tumoral mass associated. It is also observed
two lessions in distal-third shaft and distal epiphysis that are defined as skip metastasis. Intramedular osteosarcoma is diagnosed as first option.
Chest CT and bone scan ruled out distant metastasis. CT-guided biosy is obtained. High-grade conventional osteosarcoma was the results of
Pathology studies. Multidisciplinary team decided management plan. Neoadjuvant multi-agent chemotherapy was administered preoperatively. Post-
chemo chest-CT and bone scan ruled out distant metastasis again. A new MRI showed heterogenous images within the tumor consistents with
tumor necrosis. An entire humeral resection together the soft tissue mass were performed surgery theatre. Axilar and musculocutaneous nerves
were preserved. Polyethylene total humeral endoprosthesis was implanted. The prosthesis was covered with an aortograft mesh. Soft tissue and
muscular tendons were reinserted into prosthesis holes. The patient was immobilized in a brachial cast and sling. On Pathology studies, high-grade
conventional osteosarcoma was confirmed. A skip metastasis was defined in distal-third shaft. Tumoral necrosis was 99%. The patient presented
prompt recovery and, when his pain was controlled, he was discharge. No neurovascular injuries were detected. 2 weeks later, he returned to
adjuvant chemotherapy. On 3-months follow-up appointment, he feels well. He is on Rehabilitation. His shoulder range of motion was 90 degrees of
antepulsion and internal rotation until gluteus. He is able to flex his elbow 90 degrees and extends with 60 degrees of limitation. His hand mobility is
intact. According to Musculoskeletal Tumor Society Score, his functional state is 23 out of 30 points. Endoprosthesis made of polyethylene provokes
less artefacts in images such as MRI so it can allow to detect prompt local reccurrence. It is a very recent method of reconstruction and it is needed
to do long-term studies.

 
A-0072 Soft tissue sarcoma of the extremities in childhood: the Rizzoli experience.
Ilaria Cucurnia, Giuseppe Bianchi, Andrea Sambri, Davide Donati
Istituto Ortopedico Rizzoli, Bologna, Italy

INTRODUCTION Soft-tissue sarcomas (STS) account for about 8% of all neoplasms in childhood. Rhabdomyosarcoma (RMS) are usually more
aggressive while non-rhabdomyosarcoma STS (NRSTS) are characterized by local aggressiveness and a propensity to metastasize that is
correlated to their grade of malignancy. However, only part of STS is localized in the extremities where they behave differently. The aim of this study
was to evaluate the prognosis of pediatric STS in the extremities. MATERIAL AND METHODS We retrospectively evaluated 97 patients younger
than 15 treated for a STS of extremities at our Institution (Istituto Ortopedico Rizzoli, Bologna, Italy). RESULTS Median age at the time of surgery
was 10 years (range, 4 months-15 years). Thirty-two were RMS, whereas 65 NRMSTS; 40 of these were grade 3. Fourteen STS were in the
girdles, 83 in the limbs. Fifteen of these were in the hand or foot. Most of STS were deep (93); 54 were small (5cm (12 larger than 10 cm). Twenty-
two patients had metastasis at presentation with a positive correlation with STS larger than 5 cm (p=0.010) and those localized in the girdles
(p=0.049). Among grade 3 tumors, metastasis at presentation were mostly seen in RMS (p=0.007). Thirteen of these patients died of the disease
after a median time of 19 months; 9 patients are alive with no evidence of the disease after surgical metastasis removal. Among 11 re-excised
tumors, only 1 case had microscopic residual of the disease. Chemotherapy was used in all cases of RMS. Among NRSTS CT was given in 25
grade 3 and 8 grade 2 tumors. In 35 cases RT was added to surgery as part of primary treatment, in particular in RMS (p=0.045), grade 3 tumors
(p=0.027) and inadequate margins (p=0.047). We observed a tendency in the use of radiotherapy in particular in patients older than 10 years
(p=0.072). We observed a survival of 77.8% at 5 years and 69.7% at 10 years. Among patients affected by grade 3 STS, RMS had a worse
prognosis (p=0.001). Similarly, tumors larger than 5 cm had a worse prognosis (p
A-0077 Bone void filler Calcibon: Clinical experiences and results following curettage of benign and low-grade malignant bone
tumours.
Joerg Friesenbichler1, Werner Maurer-Ertl1, Marko Bergovec1, Lukas Holzer1, Gerhard Bratschitsch1, Kathrin Ogris1,2, Andreas Leithner1.
1Department of Orthopaedic Surgery and 2Institute for Forensic Medicine, Medical University of Graz, Austria.

Artificial bone graft substitutes are of increasing interest due to the advantage of lacking donor site morbidity compared to autologous bone grafts.
The aim of the study was to evaluate the effectivity and complications associated with the application of Calcibon. Twenty-seven patients with
benign and low-grade malignant bone tumors were treated with curettage and refilling of the bony cavity using the artificial bone graft substitute
between 2013 and 2015. Time to healing, local recurrence rates, and complications were evaluated. Surgical complications were evaluated
according to the classification system of Goslings and Gouma and bone healing in the x-rays was classified according to the modified Neer score. At
a mean follow up of six months we could observe bone healing in the plain radiographs. At that time, no resorption of the bone graft substitute was
seen. These observations could also be made at the next two follow-ups after a mean time of 12 and 20 months, respectively. There were no local
recurrences. According to the classification system of Neer there were only Grade I lesions, meaning filled cysts needing no further treatment.
According to the classification system of Goslings and Gouma’s there were six surgical complications. Two were graded as Grade 0 and I (no harm
and complication meaning a temporary disadvantage without surgery,) and four (n=4) as Grade II (total recovery after revision). Calcibon seems to
be a reliable bone graft substitute with low complication rates although a longer period till resorption is anticipated. It seems to be an alternative to
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autologous bone or allografts for correct indications.

 
A-0079 Hemiarthroplasty of the knee for limb salvage surgery in very young children
Joerg Friesenbichler, Werner Maurer-Ertl, Marko Bergovec, Susanne Scheipl, Lukas Holzer, Andreas Leithner
Department of Orthopaedic Surgery, Medical University of Graz, Austria

Limb salvage surgery for primary sarcoma of bone is sometimes very challenging, especially in very young children. Treatment options are
arthroplasty, if possible, rotationplasty or amputation. Most implant designs with growing modules need high resection lengths reducing bone stock
for stem fixation. Furthermore, the physis of the not affected bone should be preserved to avoid leg length discrepancy. Herein, we report two cases
of limb salvage surgery for osteosarcoma in two five year old children performing an unconstrained hemiarthroplasty of the knee with custom made
devices. In 2011 an osteosarcoma of the distal femur was diagnosed in a 5-year old boy, the same diagnosis was also found in 5-year old girl in
2014. Following neo-adjuvant chemotherapy both children underwent wide tumor resection with a mean resection length of 15cm (13 and 17cm). In
both cases a custom made articulating spacer was implanted without harming the physis of the proximal tibia. For proximal stem fixation straight,
smooth stems were used. Reconstruction of the capsule and the ligaments was done using Trevia tubes and Ethibond wires. Full weight bearing
was allowed postoperatively. The boy underwent revision for aseptic loosening and migration of the stem 21 months postoperatively. Fifty-three
months following implantation of the spacer, the device was converted into a conventional extendible prosthesis in the boy, meanwhile the girl is still
treated with the hemiarthroplasty awaiting conversion when leg length discrepancy increases. Both children are doing well at a follow-up of 64 and
24 months, respectively. Surgical techniques like extendible prostheses or resurfaced allograft-prosthetic composites have been described for limb
salvage surgery in children and young adults with good results although high numbers of reoperations. The technique of the current series seems to
be a reliable method for limb sparing in very young children with good functional results, additionally. Conversion into an extendible prosthesis is
also possible during growth of the children. In cases of leg length discrepancy epiphysiodesis of the contralateral leg has to be considered.

 
A-0081 Giant well-differentiated liposarcoma of the lower extremity (17 Kg) adjacent to the neurovascular bundle.
Antonio Urda, Camilla Arvinius , Roberto García-Maroto, Juan Luis Cebrián-Parra
Hospital Clínico San Carlos, Madrid, Spain

Although well-differentiated liposarcomas are widely discussed in the literature, we present a rather rare case with exceptional dimensions and
presence of vascular compression of the lower extremity. Well-differentiated liposarcomas of the extremities are one of the most frequent types of
malignant soft tissue tumors in adults. Its clinical presentation is generally a progressively growing mass causing aesthetic, functional or
compressive symptoms depending on the tumor´s size and localization. We present a 63 year old male with a giant tumor greater than 17 kilograms
adjacent to the femoral neurovascular bundle of the lower extremity that also produced chronic venous compression. For its excision, both internal
and external surgical thigh approaches were required. Few cases are to be found about this rare combination of an unusually large liposarcoma
producing chronic venous compression of the lower extremity.

 
A-0082 Neurophysiological monitoring during large femoral and pelvic tumoral resections. 
Antonio L Urda, Roberto García Maroto, Susana Martín, María Puerto, Javier García Coiradas, Juan Luis Cebrián Parra
Hospital Clínico San Carlos, Madrid, Spain

Introduction Resections and subsequent reconstruction of the pelvis and femur have become an alternative to large amputations for oncological
reasons. One of the frequent risks of these surgeries is the neurological injury. The use of intraoperative evoked potentials allows to control the state
of the nerves at risk and to control the surgical gestures in case of intraoperative injury. Material and methods. We performed a prospective study
between 2012 and 2016 in 6 patients in which 4 complete resections of the femur, reconstructed with total femoral implants, and 2 resections of the
pelvis (1 resection of 2-3 Enneking´s zone reconstructed with an ice cream cone type arthroplasty and 1 sacrectomy) were performed. In all cases,
intraoperative lumbar plexus monitoring was performed using evoked potentials. The occurrence during surgery of neurological lesions noticed by
variations in the potentials was analyzed. The postoperatively clinical neurological status was assessed to detect cases of nerve injury. Results. Of
the 6 patients treated, 100% could be correctly monitored throughout the surgery. In 2 cases, during reconstruction with total femoral prosthesis,
intraoperative anomalies were detected that required attention of the surgeon to avoid excessive traction of the limb during the placement of the
arthroplasty. In all cases at the end of surgery, the activity of the evoked potentials was the same as at the beginning of the surgery. No
postoperative clinical nerve injury was observed in any of the patients monitored. Conclusions. Intraoperative neurophysiological monitoring is a very
useful resource in large oncologic resections, allowing detect nerve irritation due to nerve manipulation or excessive traction member during
reconstruction, before a clinically relevant nerve injury occurs. The use of evoked potentials allows to minimize the risk of a relevant complication in
this type of surgeries.

 
A-0083 Complicated aneurysmal bone cyst in the acetabular region
Pablo Checa, Antonio Urda, Roberto García-Maroto, Juan Luis Cebrián.
Hospital Clínico San Carlos, Madrid, Spain

The aneurysmal bone cyst is a rare benign tumor, which usually develops during childhood and is more often found in limbs. The most accepted
treatment consists in curettage and allograft reconstruction. However, certain locations may be inaccessible for surgery and represent
therapeutically challenges. An 11 year-old male patient with limping and right hip pain without a neither traumatic nor infectious history is presented.
In the image studies with CT and MRI a lytic and expansive lesion was found in the upper part of the right acetabulum and ilium, all of which
suggested an aneurysmal bone cyst with an associated acetabular fracture. A biopsy was made which confirmed the diagnosis. He was treated with
a CT-guided embolization and, due to its size, surgical curettage and allograft afterwards. He was asymptomatic 6 months after with no signs of
recurrence.

 
A-0085 Differences between cutaneous and subcutaneous leiomyosarcoma treated at Cruces University Hospital
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Patricia Martin-Playa1, Francisco Collia-Martin1, Nerea Hernandez-Gonzalez2, Josu Merino-Perez2, Lorea Diez-Lopez2, Isabel Ferreiro-Gonzalez1;
Luis Areizaga-Hernandez2, Juan-Jose Garcia-Gutierrez1

1Plastic Surgery and Great Burn Department, Cruces University Hospital, Bilbao, Spain 2Traumatology and Orthopedic Surgery Department,
Cruces University Hospital, Bilbao, Spain

INTRODUCTION Leiomyosarcoma (LMS) of non visceral soft tissues is an uncommon malignant tumor; only small numbers of cases have been
reported. It has been classified into two different entities: cutaneous and subcutaneous (including deep-seated tumors). Subcutaneous LMS has
been reported to arise from small vessels, which could predict its risk of metastasis; it is believed that LMS originates from the arrectores pilorum
muscles of the hair follicles, which may explain its more benign nature. AIM: To study the outcomes of treatment of the non-visceral LMS at Cruces
University Hospital and to establish the differences between cutaneous and subcutaneous LMS and their prognosis. METHODS We performed an
observational retrospective study of the non-visceral LMS treated at our centre, between January 1st 1996 and November 1st 2016, dividing the
patients into cutaneous (group A) and subcutaneous (group B) LMS. Data collected were patient characteristics, anatomic site (extremities, trunk
and head and neck), tumor size (cm), diagnostic method (incisional vs excisional biopsy), oncologic surgery, adjuvant therapy and follow-up
(including disease free period and tumor-related deaths). RESULTS Over the period analyzed, a total of 26 patients were treated (three of them
were lost to follow up), 23 patients of them were analyzed. 12 patients were diagnosed of cutaneous LMS (group A) and 11 subcutaneous LMS
(group B). Mean age at diagnosis was 64.10 years for group A and 58.18 years for group B. The most used method of diagnosis was excisional
biopsy in both groups (group A: 83%; group B: 45%). Second surgery after primary excision was needed to reach oncologic margins in 75% of
patients in group A and 54% in group B. The most common anatomical location was extremities in both groups (58.3% for group A and 63,6% group
B); tumor size was smaller in group A (1.9cm) than group B (7.75cm). Adjuvant therapy was only used in group B patients (radiotherapy in 54% and
chemotherapy in 27% of them). Local disease free period for group A was 100% and 91,7% at 1 and 3 years respectively; for group B it was 72,7%
at 1 and 3 years. No tumor related deaths were registered in group A, and 27.3% patients died in group B at 10 years. Survival rates in group B at
one, three and five years were 82%, and 72.9% at ten years. CONCLUSION Subcutaneous LMS is a more aggressive tumor than cutaneous LMS,
being diagnosed at a more advanced stage, with bigger size tumors. Most of the subcutaneous LMS are diagnosed with an incisional biopsy,
primary surgery reaches oncologic margins more commonly than the cutaneous LMS. Local disease free period was shorter for patients diagnosed
with subcutaneous LMS. Patients suffering from subcutaneous LMS have worse prognosis than those suffering from cutaneous LMS, showing up to
27.3% of tumor related deaths, so tests to determine its stage and close follow up should be more exhaustive when subcutaneous rather than
cutaneous LMS is diagnosed.

 
A-0086 Radiation therapy as an effective treatment modality after resection in intracranial hemangiopericytoma: clinical outcomes
and prognostic factors
Seung Hyuck Jeon, Il Han Kim, Chul-Kee Park, Sung-Hye Park
Seoul National University College of Medicine & Hospital, Seoul, South Korea

Purpose: A single-institution retrospective cohort study was designed to investigate the clinical outcomes and prognostic factors, hence, propose
optimal treatment strategy in intracranial hemangiopericytoma (HPC). Materials and Methods: Between 1995 and 2016, 53 patients received
definitive surgery and diagnosed as intracranial HCP at our institution. There were 24 males and 29 females and median age of all the patients was
44 years. Of gross total resection (N=30), 14 received adjuvant radiotherapy. Among subtotal resection (N=23), 13 received adjuvant radiotherapy,
6 received stereotactic radiosurgery. Adjuvant chemotherapy was administered in 5 patients. Nine patients had grade II and 44 patients had grade
III HPC. Results: With the median follow-up period of 41 months (range, 3-212 months), 19 patients (36%) relapsed (intracranial; 17, extracranial;
7). The 10-year intracranial and extracranial failure free rate were 44.0% and 62.2%, respectively. In 17 patients with intracranial failure, total of 31
relapsed lesions were observed, 20 of which were at surgical bed. The other 11 lesions were more than 1.5cm away from surgical bed. On
multivariate analysis, gross total resection and administration of adjuvant radiotherapy were found to improve intracranial control rate (Cox-
regression analysis, p=0.01 and 0.03, respectively), and largest diameter less than 5cm was a favorable prognostic factor with marginal significance
(Cox-regression analysis, p=0.06). No clinical factors were associated with extracranial failure rate. Conclusion: According to our experience,
maximal resection followed by adjuvant radiotherapy to surgical bed is recommended to improve intracranial disease control, especially in patients
with large (≥ 5cm) tumors.

 
A-0087 A rare case of brain metastasis from a primary myxofibrosarcoma 
Masahiko Kanamori, Taketoshi Yasuda, Kayo Suzuki, Tomoatsu Kimura
University of Toyama, Toyama, Japan

Purpose: Myxofibrosarcoma (MFS) is one of the common sarcoma, mainly occurring in the subcutaneous tissue of the extremities of elderly
patients. In addition to pulmonary metastasis, osseous or lymph-node metastasis are seen. We report an extremely rare case with brain metastasis.
Case: A 68-year-old man presented with a 5-year history of progressive left proximal lateral calf tumor invading to the skin. He had no history of
antecedent trauma or constitutional symptoms. MRI revealed a subcutaneous elastic hard tumor (T1: low signal intensity; T2: high and low signal
intensity). We removed the tumor with marginal margin because of the benign pathology by the needle biopsy, but the postsurgical pathology
showed MFS. Therefore, postoperative radiation therapy (standard schedule with 25 x 2.0Gy, 5 fractions a week) was performed. However, the
recurrent tumors were repeatedly observed nevertheless additional surgeries during 11 years after that. Therefore, the left leg was amputated. But
the recurrent tumors were seen involving to the skin. Finally, the tumor metastasized to the right parietal region without obvious lung metastasis. The
patient died from the multiple brain metastases and the worsened general condition at 11.5 years after initial surgery. Discussion: To the best our
knowledge, this is the fourth case of MFS metastasizing to the brain parenchyma in English literatures. Radiotherapy should be administrated to the
brain metastasis, to reduce the tumor volume. However these tumors showed multifocal dissemination. Kawaguchi, et al reported a case of
metastatic brain tumor causing multifocal tumorigenic cerebral embolism, similar to our case. Since little is known about intracerebral metastasis,
additional cases will be provided more accurate information.

 
A-0088 Comparative genomic hybridization analysis for the giant cell tumor of bone
Masahiko Kanamori, Taketoshi Yasuda, Kayo Suzuki, Tomoatsu Kimuira
University of Toyama, Toyama, Japan
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Purpose: Giant cell tumors of bone (GCT-B) is a benign aggressive bone neoplasm characterized by abundant multinucleated giant cells with
stromal cells. Although cytogenetic studies of karyotypes showed telomeric associations (tas), the mechanism of the growth were controversial.
Therefore, we studied the cytogenetic instability by the array based comparative genomic hybridization (CGH). Methods: Hybridization and analysis
of aCGH were performed, which consisted of 287 clones containing important tumor suppressor and oncogene loci. Hybridization was performed
for 72 h in a moist chamber. Slides were mounted in phosphate buffer containing 4', 6-diamidino- 2-phenylindole (array DAPI solution).
Fluorescence intensity images were obtained from the hybridized microarray slides using GenoSensor Reader System and GnenoSensor Array 300
Software (Vysis Inc.). The total intensity and the intensity ratio of the two dyes for each spot were automatically calculated. The diagnostic cut-off
level representing gains and losses was set to 1.15 (upper threshold) and 0.85 (lower threshold), respectively. The p value is the probability that the
data value for an individual set of target spots is part of the normal distribution. All ratios were filtered by p values, and only those samples with p
values of 0.01 or less were displayed. We defined the three grades by the 3-grades of genomic imbalances from the data of aCGH. Results: GCT
series were divided into two groups: 4 cases were genetically unstable group, and another 3 cases were stable group. There was no case belong to
intermediate group. Clinically, tumor recurrence was observed in 3 of 4 (75%) of genetically unstable group. The recurrence rate of stable group was
relative low (33.3%) in 5 years follow-up. However, there was no significance between two groups, because the sample size might be small. Six
clones showed high-level amplification in above genetic unstable 4 cases. They were MYC (8q24), CREBBP (16p13.3), BRCA1 (17q21), THRA
(17q11.2), D19S238E (19qtel), TNFRSF6B (DCR3; 20q13). Ten clones of NRAS (1p13.2), D2S447 (2qtel), D3S1274;ROBO1 (3p12-13), D4S114
(4p16.3), PIMI (6p21.2), MOS (8q11), HRAS (11p15.5), GLI (12q13.2-13), AKT1 (14q32), D17S1670 (17q23) were commonly low in genetic
instability cases. In telomeric area analyzed 73 clones, loss of D2S447 (2qtel), and gain of WI-6509 (11qtel) and D19S238E (19qtel) were
observed. Genetic instability showing aberrations in less than 10 were identified in the latter group. Discussion: Our results of gain of MYC (8q24)
gene was supported the findings of c-myc gene over-expression. Gambri, et al has already reported c-myc mRNA was over-expressed in 38% of
GCT. The loss of NRAS was observed in 5 cases (71.4%) out of 7 GCTs. NRAS mutations have detected prostate cancers before. However, there
was no report the relationship between GCTs and NRAS before. Our present array-based CGH analysis indicated to 16 genes showing genetic
instability, as the target gene of oncogenesis or suppressor gene of GCTs. Further detailed studies are necessary to clarify genetic pathways of
GCT-B.

 
A-0091 Treatment of Renal Cell Carcinoma: Is Cemented Plate Osteosynthesis Superior to Nailing?
Joseph Benevenia1, Joseph A. Ippolito1, James Nuttall1, Alex Willis2, Kathleen S. Beebe1, Francis R. Patterson1

1Department of Orthopaedics, Rutgers New Jersey Medical School 2Department of Orthopaedics, Monmouth Medical Center

Introduction: Osseous metastases are the second most common site of renal cell carcinoma metastases. Large, destructive, and hypervascular in
nature, these tumors do not respond reliably to conventional chemotherapy and radiation. Surgery is considered the mainstay in treatment of these
lesions, however, previous studies have reported significant variations in patient outcomes and complications depending on the method of surgery,
a history of nephrectomy, and the extent of metastases. The purpose of this study is to report on patients managed with osteosynthesis for
metastatic Renal Cell Carcinoma of the appendicular skeleton and to review considerations for technique and complications. Methods: 21 patients
(17 men, 4 women) were retrospectively identified who were treated with osteosynthesis for osseous metastases of renal cell carcinoma to the
appendicular skeleton. Mean age was 61+11 years (range, 45-85). Locations of metastases included Humerus (7), Femur (9), and Tibia (5). All
patients received pre-operative embolization. The majority (17/21) of patients underwent nephrectomy. Sixteen patients had visceral metastasis on
presentation. Currently, 15 (71%) patients are dead of disease and 6 (29%) patients are alive with disease. Mean follow-up is 24+39 months (range,
2-175 months). Results: Overall, survival was 43% after 1 year, 24% after 2 years, 19% after 3 years, and 10% after 5 years. Sixteen patients
underwent osteosynthesis with poly methyl methacrylate (PMMA) cementation, while five patients underwent osteosynthesis without cementation.
Complications in patients treated without cement were significantly higher than patients treated with cementation [4/5 versus 1/16; p
A-0095 Assessing the Effectiveness of a Fibrin Sealant (Evicel®) in Order to Achieve Haemostasis in Sarcoma Surgery.
Ardakani AG, Briggs S, Perera JR, Aston W, Pollock RC, Jagiello J, Skinner J, Gikas PD, Briggs T,
Royal National Orthopaedic Hospital, Stanmore, London 

Introduction: Patients who undergo major surgery for sarcoma are often at an increased risk of post surgical blood loss. Increased postoperative
bleeding, can be a cause of significant morbidity and mortality; increasing the need for longer hospital stays, as well as increasing the risk of
infections, wound complications, seromas and re-operations. We aim to compare patient outcomes, after sarcoma surgery, with regards to
heamostasis, blood loss and wound complications after the use of a fibrin sealant intra-operatively. Methods: A retrospective study analysing
hospital records was performed in order to investigate the effectiveness of a topical fibrin sealant (Evicel®) on postoperative complications including
blood loss and wound complications. The case notes of approximately 267 patients who had received Evicel® intra-operatively was compared to
446 patients who underwent similar major sarcoma related surgical procedures (2013-2016). Various data points were collected and compared for
each patient. Results: The study design and approach provides quantitative information with regards to the effectiviness of Evicel® post major joint
reconstruction and soft tissue surgery in the context of sarcoma disease. The results indicate there is a benefit in using Evicel® in order to improve
heamostasis post operatively as well as reduce wound complications. Conclusion: The study demonstrates a positive outcome for the use of
Evicel® in bone and soft tissue tumour surgery with the potential to reduce the need for post op transfusions. The use of Evicel® may also reduce
the rate of wound complications and the length of time required for a surgical drain to be removed. Economically this may have beneficial returns
with regards to both the hospital and patients by reducing the re operative rates for wound complications and reducing the length of stay in hospital
for patients. This study confirms the usefulness of a fibrin sealant in major soft tissue and bone sarcoma surgery.

 
A-0096 The use of Raman Spectroscopy to Identify Changes in Primary Bone Tumours.
Ardakani AG1, Churchwell J2, Davidson J1, Briggs T1, Gikas PD2, Birch H2, Goodship A2.
1. Royal National Orthopaedic Hospital, Stanmore, London 2. University College London

Introduction: Raman Spectroscopy is a non-invasive technique that can be used to identify structural differences in materials and chemicals and
provide a ‘molecular fingerprint’ for the object being analysed. Raman spectroscopy uses inelastic scattering of light from a laser once it interacts
with a molecule in order to produce this molecular fingerprint. The technique dose not cause damage to cellular living tissue and has been used in
bone to demonstrate the organic and inorganic phases of bone matrix. Raman spectroscopy is currently in use during neurosurgery and the
treatment of gliomas where a surgical Raman probe is used to identify an acceptable resection margin and differentiate between healthy and non-
healthy brain tissue. The use of Raman Spectroscopy has not been previously described or demonstrated in human bone osteosarcoma and the
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aim of this project is to build on work currently started at the RNOH to identify whether Raman spectroscopy can differentiate between normal bone
and a primary bone tumour across the resection margin in fresh human resection specimens. Methods: Patient specimens with primary bone
tumours where obtained from surgical resections in theatre and cut into 3 mm thick longitudinal sections. Multiple Raman spectra were captured
along the cortical surface for 5 cm sections crossing the histological tumour margin. Samples were scanned fresh without preservation. Results: The
study design and approach provides quantitative information with regards to the possibility of using Raman Spectroscopy in order to analyse bone
tumour and their margins intra-operatively. Analysis of the mean waveforms for Raman intensity showed significant differences between normal
bone and abnormal cancerous bone. Conclusion: The data suggests that Raman Spectroscopy can be used to identify changes in normal bone and
differentiate between normal and cancerous bone. Although the small number of samples limits the data, the work can form the basis for the
development of an intra operative Raman probe in order to identify a safe resection margin and optimise oncological outcomes for patients. Moving
forwards, more samples would need to be analysed and matched for tumour type, patient age, gender, site of tumour and other oncological therapy
received in order to improve the sensitivity and specificity of the Raman probe.

 
A-0099 Musculoskeletal sequelae of childhood bone and soft tissue sarcomas survivors
Anna Petrichenko1, Elena Bukreeva1, Nadezhda Ivanova1, Alexander Ochkurenko2, Andrew Prityko1

1St. Luka Scientific and Practical Center of Specialized Medical Care for Children, Moscow, Russian Federationrn2Central Institute of Traumatology
and Orthopaedics named after N.N. Priorov, Moscow, Russian Federationrn

82 children and adolescents, 44 males, 38 females, were treated between 1987 and 2015 years for primary bone and soft tissue sarcomas, with a
follow-up of 10 to 358 months. The mean age at the date of orthopedic diagnosis was 13,75 years (from 3 till 24 years). Common sites of primary
disease include the trunk and extremities. Most often the affected area was the area of the lower extremity – 49 (59,8%) of the cases, upper
extremity – 9 (11,0%) cases, trunk – 11 (13,4%) cases, axis – 13 (15,9%) cases. According to the histological variation of the tumor 44 (53,7 %) of
the patients had morphologically confirmed diagnoses of Ewing sarcoma, 29 (35,4 %) – osteosarcoma, 5 (6,1%) – STS, 4 (4,8 %) - other solid
tumours. 25 (30,5%) patients had initial distant metastases. Among them, 13 (52,0%) patients had solitary distant metastases, 12 (48,0%) patients
had multiple metastases: 8 (32,0%) patients had distant metastases at lungs and pleura, combine lesion were in 8 (32,0%) cases, bones were
involvement in 2 (8,0%) cases, lymph nodes - in 7 (28,0%) cases. Treatment consisted of neoadjuvant chemotherapy, the radiotherapy of the initial
tumor and metastasis left after the induction and/or oncologic surgery and adjuvant chemotherapy. The local control of the tumor consisting of the
surgical ablation of the primary lesion and metastases, if the technical opportunity of this stage is available, including limb-sparing procedures. The
most common late effects we had observed were: scoliosis - in 63 (76,8%) cases, muscular hypoplasia – 74 (90,2%), osteopenia – 53 (64,6%), limb-
length discrepancy in spite of usage of growing endoprosthesis – 44 (53,7%), poor joint movement – 45 (54,9%), musculoskeletal deformity – 34
(41,5%). 66 (80,5%) patients had from 3 till 8 late effects. We used the NCI Common Terminology Criteria for Adverse Events for reporting. We
have not observed serious Adverse Events, like Grade 4: life-threatening consequences and Grade 5: death related to Adverse Events. Among the
23 children who developed the largest number of effects, children who received СT and radiotherapy were 13 %, in the group with major surgery –
56,5%, CT, surgery and radiotherapy – 30,4 %. This indicate, that some researchers revaluate the role of radiation therapy in the development of
musculoskeletal sequelae. 68 (82,9%) patients (from 82) were alive without disease, died – 6 (7,3%), relapse occurred in 10 (12,2%) cases (7
patients are alive), 1 patient died from fatal toxicity оf adjuvant chemotherapy, 1 patients are alive after treatment of second malignancy. We have
observed Grade 2 Adverse Events (CTCAE) in 46,0% cases. The lowest grade by Musculoskeletal Tumor Rating Scale we have observed in cases
with distal leg localization – 57,0%. Long-term survival is possible, even for patients with metastatic disease. All long-term survivors of childhood
cancer therapy should attend a specialized late effects clinic yearly.

 
A-0103 Cross-cultural adaptation and validation of the Japanese version of the Toronto Extremity Salvage Score (TESS) for patients
with malignant musculoskeletal tumors in the upper extremities
Toru Akiyama1, Kosuke Uehara2, Koichi Ogura2,3, Yusuke Shinoda2, Shintaro Iwata4, Kazuo Saita1, Eisuke Kobayashi3, Yoshikazu Tanzawa3,
Fumihiko Nakatani3, Hirokazu Chuman3, Tsukasa Yonemoto4, Hirotaka Kawano2, Akira Kawai3
1Saitama Medical Center, Jichi Medical University, Saitama, Japan;2The University of Tokyo Hospital, Tokyo, Japan;3National Cancer Center
Hospital, Tokyo, Japan;4Chiba Cancer Center, Chiba, Japan 

Purposes: The Toronto Extremity Salvage Score (TESS) is a widely-used disease-specific, patient-completed questionnaire for the evaluation of
physical function in patients with musculoskeletal tumors in the extremities. The TESS was originally developed in English, and two different
language versions have been validated in non-English speaking countries, however, to our knowledge, a Japanese version of the TESS has not
been developed and validated. Therefore, in the present study, we aimed to translate and cross-culturally adapt the TESS into Japanese, and to
validate Japanese version of TESS for use in patients with musculoskeletal tumors in the upper extremities. In addition, we attempted to identify the
latent structure of the TESS by means of a novel statistical approach using factor analysis and the Akaike Information Criterion (AIC) by evaluating
a sufficient number of patients. Methods: The TESS was translated into Japanese, back-translated into English, and reviewed by a committee to
develop a consensus Japanese version of the TESS. A total of 53 patients were assessed using this Japanese version to examine its reliability and
validity. Internal consistency of the TESS was assessed using Cronbach’s alpha because it provides a measurement of the strength of the
relationship among the items in the questionnaire. The reproducibility (test-retest reliability) of the TESS was assessed by calculating the intraclass
correlation coefficient (ICC). Construct validity was evaluated using factor analysis and AIC network. Criterion validity was assessed by comparison
of the Japanese version of the TESS with the SF-36 and the MSTS rating scales. Correlations were evaluated using Spearman’s correlation
coefficient. Results: The overall Cronbach’s alpha was 0.90, suggesting a high level of internal consistency. The overall ICC value was 0.93,
indicating adequate reproducibility of the TESS. Based on the individual questionnaire items, picking up small items (Q24), cutting food while eating
(Q14) and putting on make-up or shaving (Q8) showed the lowest reliability with an ICC value of 0.57, 0.59 and 0.64 respectively. On the other
hand, turning a key in a lock (Q21), working my usual number of hours (Q26), and lifting a box to an overhead shelf (Q20) showed the highest
reliability with an ICC value of 0.93, 0.92, and 0.92 respectively. Factor analysis showed that the construct structure consisted of a three item
cluster; the AIC network also demonstrated that the items could be divided into three domains according to their content. These 3 domains were
categorized into “Acts”, “Tasks” and “Social involvement” identified by Badley. The TESS strongly correlated with the MSTS rating scale (r = 0.750;
P 
 

A-0107 CAS guided RFA can be a safe and effective treatment in OFD like adamantinoma in a child.
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PC Jutte, JJW Ploegmakers
University Medical Center Groningen, University of Groningen, Groningen, Netherlands

Background Osteo Fibrous Dysplasia (OFD) like adamantinoma is considered a benign condition that is usually located in the tibia. The condition is
mainly found in children and has an association with classical adamantinoma, a malignancy of bone. The preferred treatment is surgical. The lesion
often requires a segment resection to eradicate the tumor as the margins of healthy bone are often too small to save continuity of bone and the
lesion is located in the cortical area. Segmental resection in a young child is associated with a high complication rate. To avoid these complications
it would be ideal to spare the continuity of tibial bone by treating the tumor in situ. Radiofrequency Ablation (RFA) may be a safe and reliable option
for treatment of OFD like adamantinoma, without vital tumor spill. To ensure accurate ablation, the guidance and monitoring of antenna placement,
planning and execution are performed with computer assisted surgery (CAS). Results Two young patients with OFD like adamantinoma of the tibia
were treated with CAS guided open intra-operative RFA in our institution. Because of the heat generation and the proximity of the skin we performed
the procedures half open. In both patients successful local tumor ablation was achieved without complications. At baseline MRI there was no sign of
residual tumor activity in either patient. Discussion Follow-up and number of treated patients are too low to draw definitive conclusions yet. What we
can say is that there is considerable less damage done to the patient if compared to classical open surgery like segmental resection or hemicortical
resection. Another great advantage is that it allows accurate local tumor ablation without tumor spill and it does not prohibit a local resection as a
plan b if there still is viable local tumor tissue visible on MRI. It allows classical treatment in case of insufficient ablation. conclusion Local tumor
ablation with RFA has the potential to become a safe and effective treatment alternative in OFD like adamantinoma in a child.

 
A-0109 Push-Through Total Femoral Prosthesis, a functional alternative to total femoral replacement.
J. Gorter1, J.J.W. Ploegmakers1, B.L.E.F. ten Have2, H.W.B. Schreuder3, P.C. Jutte1
1 University Medical Center Groningen university of Groningen, Groningen, Netherlands 2 Martini Hospital, Groningen, Netherlands 3 Radboud
University Medical Center, Nijmegen Netherlands

The longevity of segmental prosthesis in the femur is sometimes hampered by severe boneloss around the joint components necessitating removal
of the tumorprosthesis and placement of a Total Femoral Prosthesis (TFP). This results in loss of the muscle attachments to the femur and in theory
loss of stability and function. A push-through total femoral endoprosthesis (PTTF) saves part of the bone and its muscle attachments and probably
preserves the stability and function better. In this retrospective case series ten patients were assessed, aged 25-77 (mean 54), with a mean follow-
up of 5.4 (1-9) years. Regarding function the mean Musculoskeletal Tumor Society (MSTS) score was 64% (23-93%), and five patients had a WHO
performance scale of 1, one patient of 3. Mean Toronto Extremity Salvage Score (TESS) was 69% (13-90%). SF36 was most notably limited by
physical functioning (48), vitality (68) and general health (67). There were four failures: two infections (one resulting in amputation and one in a
minor revision) and two mechanical failures (which required one revision to a TFP and one minor revision). Patient survival was 100%, limb survival
90%, prosthesis survival 80%. The PTTF allows preservation of muscle attachments and offers a good alternative to TFP.

 
A-0115 Plastic reconstruction with flaps after excision of soft tissue sarcoma of the extremities: the orthoplastic synergy in 32 cases
Pietro Ruggieri1, Cesare Tiengo2, Andrea Angelini1, Giulia Trovarelli1, Franco Bassetto2

1Department of Orthopedics and Orthopedic Oncology, University of Padova, Italy 2Clinic of Plastic Surgery, University of Padova, Italy 

Purposes. Radical surgical resection with free margins remains the single-most important treatment in the surgical management of soft tissue
sarcomas. Refinements in surgical techniques have resulted in the development of function preserving approaches avoiding limb amputation with
the simultaneous increased necessity of flap reconstruction. Moreover the need of a postsurgical stable wound heeling with a quicker start of
adjuvant radiotherapy forces the oncologic team to ensure more suitable soft tissue coverage. We performed a retrospective clinical analysis of
patients treated with resection of limbs and trunk soft tissue sarcomas and immediate flap reconstruction in order to evaluate therapeutic and
functional benefits. Methods. Between 2008 and 2016, 32 patients underwent resection of soft tissue sarcomas of the limbs and required proper
flap reconstruction. Perioperative morbidity, mortality and flap loss were studied. Functional outcome was assessed pre and postoperatively using
the Toronto Extremity Salvage Score (TESS), and the Musculoskeletal Tumour Society Rating Scale (MSTS). Statistical analyses were performed
to evaluate the relationship between type of flaps and functional outcome scores. Results. Patients underwent soft tissue sarcoma excision in the
shoulder (n = 4), elbow (n = 2), wrist/hand (n = 4), thigh (n=2), knee (n=3), leg (n=5), ankle (n=5), foot (n=7) region with soft tissue reconstruction
using either a pedicled (n = 19) or free flap (n = 13). Comparison of the post-operative MSTS and TESS revealed no significant differences between
the free and pedicled flap groups. A significant pre- to post-operative difference was identified in MSTS scores for patients in both the pedicled (p 
 

A-0118 Very long-term followup after Rotationplasty; Surgical and oncological outcome, Sportsactivity and QOL
Gerhard M.Hobusch, Florian Cibulka, Tryphon Kelaridis, Joachim Gubba, Martin Salzer, R.Windhager
Medical University Vienna, Department of orthopaedic surgery

Purposes Aim of this current study was to assess sports activity, clinical outcome and QOL after rotationplasty with a minimum followup of 20 years.
Methods All survivors of malignant bone sarcoma with a minimum followup of 20 years after chemotherapeutic treatment and rotationplasty,
enclosed in the Vienna Bone and Soft tissue tumor registry, were invited for a followup investigation at the Medical university of Vienna. UCLA
Activity score and EQ-5D-5L were assessed as well as the surgical and oncological outcomes. Results Twenty-one (14 male, 7 female) patients,
51(range 43-68) years of age, after primary malignant bone disease in the distal femur and proximal tibia treated by rotationplasty were available for
a >20 (range 24-39) years followup investigation. Fractures of rotated tibia after sport trauma occurred in two pts, infection of the site of
osteosynthesis in one pt. Fixation plates were removed in 8 of these pts. Lung metastasis occurred in 3 pts, one pt was in remission of breast
cancer. 13 pts (62%) were highly active according to a > 6 UCLA, the mean UCLA activity score was 5.6 (SD±0.9). EQ-5D-5L mobility, self-care,
usual activities, pain/discomfort, anxiety/depression were 1.7 (SD± 0.8), 1.0 (SD±0.2), 1.2 (SD±0.5), 1.5 (SD±0.6), 1.2 (SD±0.5). Conclusions A
very long-term followup investigation after rotationplasty shows a durable surgical solution for primary bone malignancy treatment with a low
complication rate. Survivors remain highly active with a good QOL.

 
A-0119 Sports activity levels after transfemoral and transtibial amputation and knee disarticulation due to primary bone
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malignancies - a minimum followup of 20 years.  
Gerhard M. Hobusch, Christoph Hofer, Philipp T. Funovics, Georg Fraberger, Reinhard Windhager
Medical University of Vienna, Department of orthopaedic surgery

Background Nowadays state of the art treatment of bone sarcomas is a limb-salvage procedure and chemotherapy. However in former times
amputation was the method of choice and sometimes secondary it still is. Long-term investigations about activity and Quality of life (QOL) of
surviving amputees are rare - A step outside the spotlight on reconstructive tumor surgery. Methods All survivors of malignant bone sarcoma with a
minimum followup of 20 years after chemotherapeutic treatment and amputation, enclosed in the Vienna Bone and Soft tissue tumor registry, were
invited for a followup investigation at the Medical university of Vienna. UCLA Activity score and EQ-5D-5L were assessed as well as the surgical
and oncological outcomes. Results Twenty (14 male, 6 female) patients, 60 (range 41-74) years of age, after primary malignant bone disease in the
lower extremity. Amputation was done transfemoral in 13pts, transtibial in 3 pts and in the knee in 4 pts. 7 (35%) pts were highly active according to
a > 6 UCLA, the mean UCLA activity score after 10 years was 6.7 (SD±2.5) and after 20 years 5.3 (SD±2.4). After 20 years EQ-5D-5L mobility, self-
care, usual activities, pain/discomfort, anxiety/depression were 2.0 (SD± 1.0), 1.2 (SD±0.7), 1.6 (SD±0.8), 1.9 (SD±0.8), 1.4 (SD±0.7). Conclusions
Nowadays survivors after different amputation niveaus in the lower extremity remain active in the long run with associated good QOL.

 
A-0121 60+ Years Sytenko Institute Historical Review of Structural Allograft Bone Tumor Reconstructions
Vyrva Oleg, Yanina Golovina, Malik Roman
Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

Purpose: main goals of limb-salvage tumor surgery are removing tumor leasion and normalization of the affected limbs in function and appearance.
A number of studies evaluating limb preservation have reported a higher complication rate with allografts compare to endoprostheses, especially as
regards the rate of infections, fractures and nonunions. However unique anatomic and sturctural conditions continue to present themselves for wich
structural allografts are particularty suited. The authors therefore performed historical reviw of Sytenko Institute experience of using structural
allografts for limb salvage surgeries by last 60+ years. Methods: the first allograft tumor reconstruction in Ukraine prof. Novachenko has performed
in 1946 for GCT distal femur patient. From 1950 till the 1990 it was an alloplastic reconstructions era in Sytenko Orthopaedic Institute, Kharkiv,
Ukraine. About 3.400 limb salvage surgeries were performed. There were most numbers of hemiarthroplasty and intercalary resections with
massive cortical structural allografts. The historical records were reviewed to determinate the ultimate outcome in these reconstructions in terms of
joint preservations, reoperations, major revisions and subsequent amputations. Results: the general rate of infection complications was quite higher
(28%), allograft fractures and nonunions were detected in 16% cases. Main causes of revisions surgeries were infection, pathological fractures and
nonunions. The amputation rate was 39% because infection, local tumor relapse and nonunion as well. Majority of patients (54%) have got
sutisfactory limb function renovation, good ROM in the joint and better quality of life. Conclusion: the intercalary bone allograft reconstruction had
better functional resulats and low complication rate than that for allograft hemiarthroplasty. The ultimate long-term limb salvage structural allografts
rate in this series (> 50%) confirms the applicability of allograft reconstruction in selected cases. The additional benefits of allograft using are
biological healing of bone and good attachment between bone and soft tissue and it can be specifically expected.

 
A-0123 SURGICAL TREATMENT OF BENIGN AND MALIGNANT TUMORS OF PROXIMAL FIBULA
Rafael Carbonell-Escobar1, Manuel Peleteiro-Pensado2, Irene Barrientos-Ruiz3, Eduardo Ortiz-Cruz4

1,2,3,4: University Hospital La Paz, Madrid, Spain

INTRODUCTION Proximal fibula bone tumors are rare. 50% are malignant or locally aggressive and require surgical treatment. The main
complications of surgery are knee instability, peroneal nerve injury and local tumor recurrence. The objective of the study was to analyze the
functional results obtained through a surgical treatment. MATERIAL AND METHODS We undertook a retrospective study of 22 patients treated by
surgery between 2001 and 2014, with a minimum follow-up of 2 years (mean: 7.2 years). Age, gender, laterality and histology of the lesion were
recorded. X-Ray , MRI and extension study were performed for diagnosis. We analyzed range of movement, stability and complications. Patients
were evaluated functionally using the Musculoskeletal Tumor Society scale (MSTS). RESULTS Mean age was 49 years (range, 9-86 years). 10
were male and 12 female. The diagnosis was osteosarcoma:4, chondrosarcoma: 7, enchondroma: 4, giant cell tumor: 1, osteoid osteoma: 2,
osteochondroma:2, metastases: 2. We performed a wide resection in 72.72%, marginal resection in 13.63% and intralesional resection in 4.54%. 2
patients were realized a CT-guided radioablation (2 osteoid osteoma). External collateral ligament and femoral biceps tendon were reconstructed in
patients who had a wide resection. Mean ROM was 0-110º. The average MSTS score was 91%. No infection was observed. There were 6 peroneal
nerve palsies (5 transient and 1 permanent, which subsequently required allograft repair) 1 knee instability and 1 local recurrence. CONCLUSIONS
Good functional results and a low risk of complications are obtained by wide resection and reconstruction of the ECL and femoral biceps tendon in
malignant or locally aggressive tumors of the proximal fibula

 
A-0125 RECONSTRUCTION OF MALIGNANT BONE TUMORS IN HUMERUS WITH A TOTAL HUMERAL ENDOPROSTHESIS
Rafael Carbonell-Escobar1, Manuel Peleteiro-Pensado2, Joaquin Nuñez-De Armas3, Fernando Escamez4, Irene Barrientos-Ruiz5, Eduardo Ortiz-
Cruz6

1,2,3,4,5,6: University Hospital La Paz, Madrid, Spain

INTRODUCTION Humerus is a frecuent site for malignant tumors. Adjuvant treatment and reconstructive methods provide salvage of the upper
limb with improved outcomes. There is little information in the literature about limb salvage with total humeral replacement in extensive humeral
tumors. The aim of the study was to analyze a series of cases treated with a total humeral replacement MATERIAL AND METHODS We undertook
a retrospective study of 4 patients who underwent total humeral endoprosthetic replacement as limb salvage following excision of extensile
malignant tumor from 2010 to 2016 with a minimum follow-up of 6 months (mean: 1,2 years, range 6 months-2 years). Age, gender and laterality
were analyzed. In all, a sequential treatment was performed using neoadjuvant chemotherapy, surgery and adjuvant chemotherapy. We performed
a complete humerus resection and total humeral replacement (Impol®, composed of chromium-cobalt, coated with polyethylene). Type of tumor,
resection margins, percentage of necrosis post neoadyuvant chemotherapy, complications (infection, luxation, local tumoral recurrence or
metastasis) and functional outcomes were analyzed. RESULTS Age of the patients were 11, 13, 16 and 17 years. All were male and half on the
right side. The anatomopathological diagnosis of the biopsy was osteosarcoma (3) and Ewing's sarcoma (1). In all cases we obtained complete
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tumor removal with appropriately wide margins of resection. Tumor necrosis post chemotherapy was of 40%, 70%, 95% and 99%. Patients with
less than 90 % had local recurrence at 4-6 months and died in 1 year. No infection and no luxation was encountered. Mean shoulder abduction was
15.4º and flexion was 22º . Incompetence of abduction mechanism was the major determinant of poor active functional outcome. Mean elbow flexion
was 125º with 22º flexion contracture. All patients had a good and useful hand function. Average MSTS score was 78,2%. CONCLUSIONS Total
modular humeral replacement (Impol®) is a good option in restoring stability. It provides optimal functional results with low complication rate.

 
A-0126 Lung metastases of giant-cell fibular tumor: a case report
Monika Jagodic1

Institute of Oncology Ljubljana, Zaloška cesta 2, SI-1000, Ljubljana, Slovenia

Introduction: Giant-cell tumors (GCT) of the bone rarely metastasize to the lungs with reported incidences from 1% to 9%. Vascular invasion by
tumor growth and surgical manipulation have been suggested to promote lung metastases. Case report: In December 2007, a-16-year-old girl
presented with a painful growing mass of her right shank. A magnetic resonance imaging demonstrated a 5 x 5 cm tumor which affected fibular
capitulum and neck with cortical extension into surrounding soft tissues. After biopsy, a diagnosis of GCT was established, with many mitosis (8/10
large fields of magnification) and muscle infiltration. Initial X-ray of lungs was normal. In January 2008, the patient uderwent a wide resection of GCT
with clear margins. One year later, innumerable bilateral diffuse lung nodules were seen on routine control chest radiograph and also confirmed by
CT scan. The patient was clinically asymptomatic. After surgical biopsy of pulmonary nodules, metastatic GCT was confirmed with identical
histologic features to those of the primary GCT. Due to extensive inoperable lung metastases, we decided to introduce combined chemotherapy
(ChT) with cisplatin and doxorubicin, she received only three cycles of ChT from March 2009 to May 2009. Then ChT was stopped due to excessive
hematological, gastrointestinal and mucosal toxicity with grade 3 or 4 despite of dose reduction after the first cycle of ChT and profilaxis with
filgrastin. Repeated control chest radiographs during ChT and thereafter showed stable lung metastases and the patient was clinically
asymptomatic from lung metastases. Then we have introduced treatment with biphosphonate zoledronic acid 4 mg every 4 weeks from June 2009
to March 2010. The patient did not suffer from any side effects, but after 10 applications of zoledronic acid, she refused futher treatment without
clear reasons.On serial further control chest radiographs, lung metastases remained stable in asymptomatic patient. At the last follow up in
September 2016, the patient is still alive, symptoms-free and progression-free. She is a happy mother of 1.5-year-old daughter. Because of
innumerable, but still stable and silent lung metastases, the future plan is to introduce new therapy with denosumab only after disease progression.
Conclusion: According to data, the natural history of lung metastases of GCT is unpredictable, but in general, as in our case, the patients can
usually survive for a long period with a favourable long-term survival rate.

 
A-0128 Malignisation of aggressive fibromatosis in the pelvis
Zdenek Matejovsky1, Martin Masek2, Zdenek Kinkor3

11st Medical School, Charles University Prague, Orthopedic Clinic, Bulovka Hospital, Czech Republic 21st Medical School, Charles University
Prague, Radiodiagnostic Clinic, Bulovka Hospital, Czech Republic 3Medical School Pilsen, Charles University, Institute of Pathology, Pilsen, Czech
Republic  

The benign course of aggressive fibromatosis has been stressed by many who prefer the watch and wait strategy in the treatment of this benign
locally aggressive soft tissue tumour. Possible malignisation of this affection has been neglected. We have encountered one case of malignisation in
the centre of the tumour located in the pelvis and growing for a long period. We would like to present clinical, radiological and histo-pathological
picture of this case.

 
A-0129 Custom endoprostheses with short medullary stems and extra-cortical plates: are long intramedullary stems necessary?
Catrin Wigley1, Shahin Ghezelayagh1, Harry Burton1, Scott Evans2, Michael Parry2, Lee Jeys2, Jonathan Stevenson2

1The University of Birmingham, England;2The Royal Orthopaedic Hospital, Birmingham

Abstract Purposes Short-stemmed endoprostheses conceivably have an increased risk of aseptic loosening because the bone/cement interface is
reduced. It has been suggested that a >50% ratio of the length of the body of prosthesis to the whole prosthesis length might lead to a higher rate of
loosening. Extra-cortical plates have been added when designing custom short-stemmed endoprostheses to minimise the risk of aseptic loosening,
in addition to hydroxyapatite coated collars. The purposes of our study were (1) to compare the survivorship of custom endoprostheses with short-
stem and extra-cortical plates compared to standard 150mm medullary stems; and (2) to review clinical and radiological outcomes associated with
these prostheses at each anatomical level for patients in whom the length of resected bone was greater than the residual bone. Methods We
analysed 37 patients that had undergone wide local excision of a malignant neoplasm of bone and custom short-stem endoprosthesis with extra-
cortical plate between 1998 and 2013. There were 22 males and 15 females with a median age at diagnosis of 29 years (range 7 to 86 years). 32
patients (86%) had primary bone tumours and five (14%) had giant cell tumours (GCT) of bone. Fifteen (40%) patients were primary reconstructions
and 22 (60%) were revisions of a previous endoprosthesis. The patients were grouped according to anatomical level and consisted of proximal tibial
(6), proximal humeral (9), proximal femoral (9) and distal femoral (13) endoprosthetic groups. Implant survivorship was compared to matched
standard stem (150mm) controls comprising a similar proportion of primary and revision cases for each anatomical location. Results The matched
controls had been matched for age at diagnosis, diagnosis, length of follow-up, primary versus revision endoprosthesis with no statistical differences
identified between variables in all four groups. The percentage of bone resected was statistically greater in the short stem groups at each
anatomical site. Kaplan Meier analysis of implant survival according to anatomical site confirmed that there was no statistical difference between
short stem versus standard stem controls at the proximal femoral (CI: 95%, p=0.57), proximal tibial (p=0.61), proximal humeral (p=0.84) and distal
femoral (p=0.054) sites. The overall survival for the distal femoral prostheses was 70% at 10-years (95 CI: 57% to 86%), identical to the
survivorship in our previously published institutional results (70%).5 After excluding septic revisions, which numbered six in the distal femoral control
group, there was no significant difference in aseptic loosening between prosthesis types (p=0.078). Conclusions The results of this study indicate
that short-stem fixation with extra-cortical plates has demonstrated non-inferiority to matched standard length medullary stem controls. In all short-
stem groups, the percentage of bone resection was greater than or equal to 70%, considered very high risk for aseptic loosening. By resecting less
of the medullary canal, revisions of short stem prostheses can theoretically can be less radical, and provide more reconstructive options in future.
We therefore recommend further analysis into the use of endoprostheses with short-stem and extra-cortical plate fixation, but our results suggest
that in extreme bone resections and in revision case, the addition of extra-cortical plates to short medullary stems minimises aseptic failure.
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A-0131 Free Functioning Gracilis Transfer for Restoration of Function Following Excision of Flexor Forearm Compartment Malignant
Peripheral Nerve Sheath Tumor
Uche Osadebe, Omkar Baxi, Irfan Ahmed, Joseph Benevenia
Department of Orthopaedics, Rutgers New Jersey Medical School

Case Presentation: The patient was a 57 year-old female who initially presented with progressively worsening sharp, radiating left arm pain that has
progressively worsened over the past 2 years. She denied trauma however did have a history of ductal carcinoma in situ for which she underwent
partial mastectomy. On exam the patient had 4x2 cm mobile mass in the posteromedial aspect of the left upper arm, and a positive tinel sign with
associated weakness in the ulnar nerve distribution and hypothenar atrophy. Workup and biopsy revealed a malignant peripheral nerve sheath
tumor. Initial Operative Course: Pre-operatively, the plan was to resect the tumor and perform a sural nerve graft, depending on size of defect and
level of ulnar nerve transection with an AIN to ulnar nerve transfer and flexor tendon tenodesis for restoration of function. Unfortunately following
resection of the tumor, there was a 30 cm ulnar nerve segmental defect. We then performed an AIN to ulnar nerve transfer distally for hand function
with tenodesis of the index and long finger FDP tendons to the ring and small finger FDP tendons. Tumor Recurrence: The patient returned a year
later with complaints of a new mass and was found to have recurrence of her malignant peripheral nerve sheath tumor with extension into the flexor
compartment and involvement of the ulnar artery. At that point, amputation was discussed with the patient, however she refused. She then
underwent radical resection of the left forearm flexor compartment leaving only a portion of the FCU, a proximal median nerve stump, a proximal
ulnar artery segment approximately 4 cm distal its brachial artery bifurcation. Discussion: The gracilis muscle was chosen for a free functioning
muscle transfer to better provide coverage and restore finger flexion and forearm compartment function. The gracilis muscle was chosen due to the
fact it has good excursion, a relatively reliable long vascular pedicle, a single motor nerve supply, an easy approach, and an insignificant donor site
morbidity after harvest. A free functioning gracilis transfer with microvascular anastomosis of the ulnar artery stump and cephalic vein was
performed to maintain viability of muscle. Suturing of the anterior branch of obturator nerve to the median nerve stump was performed to restore
function. Physiologic muscle tension was restored and checked intraoperatively prior to tenodesis of the flexor tendons to the gracilis tendon

 
A-0132 Atypical Presentation of The Fibrous Dysplasia
Huseyin Botanlioglu 1, Gokhan Kaynak1, Burkay Camurdan1, Mehmet Fatih Guven1, Suat Ulutas1, Kerem Ozcan 2, Nil Comunoglu 2, Muharrem
Babacan 1,
1Istanbul University Cerrahpasa Faculty of Medicine, Department of Orthopaedics and Traumatology, Istanbul, Turkey; 2Istanbul University
Cerrahpasa Faculty of Medicine, Department of Pathology, Istanbul, Turkey; 

Fibrous dysplasia is a benign fibrous-osseous lesion of the bone and is generally seen in children and adolescents, reported incidence of fibrous
dysplasia approximately 5% to 7% of benign bone tumors. It has an unknown origin. Fibrous dysplasia presents in two forms named monostotic or
polyostotic. Monostotic lesions involve only one bone, whereas polyostotic involve many bones. The polyostotic type is usually seen hemimelic form,
but our case is bilateral humeral head and right hip involvement. Our case is a 31 years old woman who has a local aggressive fibrous dysplasia
which arised in the bilateral humeral head and admitted to our clinic with shoulder pain about two years. Patient did not report any trauma to the
shoulder area. Although her pain increased with motion and decreased with rest. On physical examination, her general status was well. Range of
motion of the left shoulder joint was limited (flexion and extension in sagittal plane 150° and 30°; abduction and adduction in frontal plane 150° and
30°, respectively). The shoulder provocative tests were negative excluding minimally painful shoulder range of motion. Plain X-ray of the left
shoulder revealed a lytic area at humeral head. Left shoulder magnetic resonance imaging revealed lesion areas at T1A heterogeneous
hyperintense, T2A heterogeneous hyperintense, tend to be associated with each other with sclerotic rim at the head and neck of the humerus,
glenoid, acromioclavicular joint, acromion and clavicula. These described lesion areas have a heterogeneous intense contrast enhancement
appears after contrast material injection. Left humeral magnetic resonance imaging revealed a hyperintense area with a dimension of 4.4x2.7 cm at
fat-saturated T2 sequence. Firstly we made incisional biopsy. Pathological investigation is resulted with fibrous components are in dispersed bone
and intertrabecular area, fibrous dysplasia. After the pathologic examination, we performed local resection and reverse shoulder tumor resection
prosthesis with the patient. Most monostotic lesions are asymptomatic and are discovered when plain radiographs of the involved region are made
for other reasons. As was the case in our patient presented here, the lesions were symptomatic, leading to radiographic evaluation of the affected
and unaffected extremities. Cases of polyostotic fibrous dysplasia are more common in hemimelic form, but our case has a both upper extremity and
right hip. Recurrence is the biggest challenge facing the surgeon in treating fibrous dysplasia. After perform local resection and reverse shoulder
tumor resection prosthesis, there is no chance of recurrence of the disease. There may be a risk of recurrence of the lesion after curettage and
grafting in cases because of the not fully filled with bone graft or not fully curetted. In conclusion, lesions of fibrous dysplasia around the bilateral
humerus proximal have not frequently been reported. The surgeon who treats these lesions must be flexible, because the size, the location of the
lesion, and the quality of the bone varies from patient to patient. In the patient presented here, local resection and reverse shoulder tumor resection
prosthesis with patient there is no chance of recurrence of the disease.

 
A-0135 A rare type of a multicentric osteosarcoma with different regression grades on neoadjuvant chemotherapy: case report.
Paul Ruckenstuhl1, Marko Bergovec1, Lukas Leitner1, Herwig Lackner2, Bernadette Liegl-Atzwanger3, Andreas Leithner1

1Department of Orthopedic Surgery, Medical University of Graz, Austria;2Division of Pediatric Hematology-Oncology, Department of Pediatrics and
Adolescent Medicine, Medical University Graz, Austria;3Institute of Pathology, Comprehensive Cancer Center Graz, Medical University Graz,
Austria 

Introduction Osteosarcoma is the most common primary malignant bone tumor with a peak incidence in the early adolescence. The tumor mainly
affects the metaphysis of long extremity bones. A very rare entity of osteosarcoma, with an incidence of 1-3% of all osteosarcomas, is a
synchronous multicentric osteosarcoma. It is characterized by two or more osseous osteosarcomas, either synchronous or metachronous, without
pulmonary metastases or other visceral involvement. The pathology pattern of these extremely rare multifocal osteosarcomas is not yet clear. The
treatment of multicentric osteosarcoma is similar to classic osteosarcoma, including neoadjuvant chemotherapy and a wide resection of the tumors
potentially followed by adjuvant chemotherapy. Case Presentation A 14 year-old male patient presented initially with pain and recurrent swelling
around the left knee joint. CT scan, MRI and bone scintigraphy was performed, indicating classical osteosarcoma in a distal femur. An open biopsy
confirmed a high-grade osteosarcoma (G-3). Staging diagnostics showed no involvement of the visceral organs at the diagnosis. Bone scan
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revealed higher tracer intake in ipsilateral proximal tibia, as well as in the contralateral distal femur and proximal femur. A suspicion on multifocular
osteosarcoma was confirmed with a positive biopsy of the right distal femur. A preoperative oncology approach consisted of neoadjuvant
chemotherapy according to osteosarcoma protocol. A first operation was done on the left knee, including a wide resection of the distal femur and a
wide resection of the proximal tibia, leaving tibial tuberosity. The knee joint was reconstructed with a growing distal femur endoprosthesis and a
custom-made proximal tibia component. After one month, a second operation was performed on the right side. The lateral part of the distal femur
was resected and reconstructed with an allograft fixed with a distal femur LISS plate. The proximal femur resection included a femoral neck, leaving
great trochanter and the head; reconstruction was done with an allograft and a trochanter hook plate. Histology reports revealed various responses
on chemotherapy for different localizations suggesting different osteosarcoma entities on this various locations. After surgery the patient was treated
with adjuvant chemotherapy according to osteosarcoma protocol. One year after the diagnosis the patient is tumor free, with a good clinical result on
all operated locations. Continuous and comprehensive follow up examinations are planned. Discussion The pathogenesis of multicentric
osteosarcomas remains unclear. Survival seems to be correlated with the initial histological tumor response to chemotherapy. In the literature it is
discussed controversially whether multicentric osteosarcomas represent multiple primary tumors or metastases. Reflecting the different response to
neoadjuvant chemotherapy we believe that we were confronted with multiple primary tumors in our case. Therefore a wide resection of all bone
lesions in a center specialized on tumor-orthopedics is obligatory for long time survival, reconstruction, depending on the locally preferred strategies
is mandatory for a satisfying clinical outcome. Future investigation on underlying mechanisms, leading to synchronous multifocal lesions of
osteosarcoma, might pave the way towards better clinical understanding of osteosarcoma in general.

 
A-0137 Identification of a possible therapeutic candidate for advanced chondrosarcoma with an IDH1 mutant inhibitor.
Fumihiko Nakatani1, Makoto Nakagawa2,3, Eisuke Kobayashi1, Makoto Endo1, Yoshikazu Tanzawa1, Akira Kawai1, Hirokazu Chuman1, Akihiko
Yoshida4, Takehiko Seki5, Kazushi Araki5, Yasuharu Nakashima3, Issay Kitabayashi2
1Division of Musculoskeletal Oncology, National Cancer Center Hospital, Tokyo, Japan 2Division of Hematological Malignancy, National Cancer
Center Research Institute, Tokyo, Japan 3Department of Orthopaedic Surgery, Kyushu University, Fukuoka, Japan 4Division of Pathology and
Clinical Laboratories, National Cancer Center Hospital, Tokyo Japan 5R&D Division, Daiichi-Sankyo, Tokyo, Japan 

Objective: Mutations in isocitrate dehydrogenase (IDH) genes are observed in various malignant tumors including chondrosarcoma. IDH mutations
have been reported to contribute to the malignant transformation of the tumors through the production of 2-hydroxyglutarate (2-HG) which
competitively inhibit alpha-Ketoglutarate (KG)-dependent deoxygenases. Therefore, we have presumed that IDH mutant inhibitors can be novel
anticancer drugs for IDH mutated chondrosarcomas. In this study, we initially investigated the relationship between IDH gene status and
clinicopathological data of chondrosarcoma patients. Furthermore, we have examined potential anticancer effects of an IDH1 mutant inhibitor for
chondrosarcoma cell lines with IDH1 mutations. Methods: Between 1997 and 2015, 92 chondrosarcoma patients were treated in National Cancer
Center Hospital, Tokyo. Among them, 38 frozen samples were stocked in our biobank and investigated for further clinicopathological analyses.
Three IDH1 mutated cell lines, JJ012 (IDH1R132G), L835 (IDH1R132C) and HT1080 (IDH1R132C) were treated with different concentration of the
IDH1 mutant inhibitor or DMSO (0 to 10μM) for 14 and 28 days, and cell proliferation of each cell line was assessed. In addition, intracellular 2-HG
levels of these cell lines were measured using LC-MS with absence or presence of the IDH1 mutant inhibitor. We also established JJ012 xenograft
model and started administration of the feed with the drug from three weeks after transplantation for six weeks. Then, tumor volumes and
intratumoral and plasma 2-HG levels were compared to those of the control mice. Results: Between 1997 and 2015, 38 frozen samples from
chondrosarcoma were stocked in our biobank. There were 19 men and 19 women, median age was 53 years old and median follow-up period was
76 months (15-217 months). Histological type and grading (FNCLCC) were consisted of 32 cases of conventional chondrosarcoma (grade 1: 13
cases, Grade 2: 17 cases, Grade3: 2 cases) and 6 cases of dediffentiated chondrosarcoma (Grade3). We have detected 15 cases (40%) of IDH1
mutations and 5 cases (13%) of IDH2 mutations and 18 cases were IDH wild-type tumors. Histological grading was relatively high in the IDH
mutated tumors, resulting in the worse clinical outcomes compared to the IDH wild-type chondrosarcomas. Intratumoral 2-HG levels were
significantly high in IDH mutant specimens. As for the IDH mutant inhibitor analyses, we found out that this drug suppress the proliferation of all cell
lines in accompany with decreasing 2-HG levels in a dose dependent-manner. Furthermore, the IDH1 mutant inhibitor significantly impaired the
tumor growth in JJ012 xenograft model (109.44±120.33 mm3 vs 481.42±198.21 mm3, p = 0.002). In addition, both intratumoral and plasma 2-HG
levels were significantly decreased in the mice treated with IDH1 mutant inhibitor compared to those of controls (intratumoral:433.4±214.6 vs
2,467.7±1,193.4 pmol/mg/tissue; p=0.00008, plasma:1.10±0.69 vs 2.02±0.35 μM; p=0.006). Conclusion: These data support that the IDH1 mutant
inhibitor can be a promising candidate for the therapy of unresectable chondrosarcoma.

 
A-0139 Osteoblastoma of the Elbow: clinical analysis and review of the literature  
Andrea Angelini1, Andrès Felipe Varela-Osorio2, Eugenio Rimondi3, Giulia Trovarelli1, Antonio Berizzi1, Pietro Ruggieri1
1 Department of Orthopedic and Orthopedic Oncology, University of Padova, Italy 2 Clinical Fellow at University of Bologna, Istituto Ortopedico
Rizzoli, Bologna, Italy 3 Department of Radiology, Istituto Ortopedico Rizzoli, Bologna, Italy 

Background and purpose. In the current literature there are few studies about osteoblastoma of the elbow, usually case reports where some
radiological and clinical aspects of this pathology are described. Tumors around the elbow may prove to be a diagnostic and therapeutic challenge
for the oncologist orthopedic. Aims of our study were 1) 1) report clinical and imaging findings, 2) analyze the incidence of local recurrence related
with type of surgery, 3) evaluate clinical and functional outcome, performing a comparison and review of the literature. Patients and methods. We
present 13 patients (7 males and 6 females; mean age, 28 years) diagnosed and treated for elbow osteoblastoma from 1975 to 2012. Mean follow-
up was 29 months (range, 12-60 months). Clinical presentation, imaging, surgical treatment, complications, range of elbow motion, and functional
outcome were evaluated. We used the MSTS, DASH and OXFORD scores. Results: Main symptom was pain (100%) accompanied by stiffness (8
patients, 62%) and swelling or tumefaction (7 patients, 54%) with median duration of symptoms of thirty-two months (range 6 to 96 months). Distal
humerus was affected in 9 patients (70%), proximal ulna in 2 patients (15%) and proximal radius in 2 patients (15%). All patients underwent surgical
therapy that consisted of curettage of the lesion (7 cases), curettage and bone graft (3 cases), wide resection (2 cases, 1 total distal humerus and 1
resection of the radial head) and thermal ablation (1 case). One patient had recurrence after surgical management in our institution. The mean
MSTS score after treatment was 87% (range 50-100%), which corresponds to excellent results. The Oxford Elbow Score improved from 28 ± 3
points (23-35) to 42 ± 3 points (36-50) whereas the QuickDash revealed good to excellent results with 13.5 ± 9 points (range 0–52). Conclusions:
Elbow is an uncommon localization for osteoblastoma. Intralesional surgery is successful in tumor control in most patients in our series and in the
literature. Thermal ablation may be successful in small lesions. Most of the patients had a good to excellent functional outcome even if they had
stiffness at diagnosis.
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A-0141 Extracellular Vesicles are involved in Cellular Communication of Chordoma Cell Lines
Ines Anders (1,) Marie-Therese Frisch1, Katharina Meditz1, Bernadette Liegl-Atzwanger2, Birgit Lohberger3, Andreas Leithner3, Beate Rinner1

1Division of Biomedical Research, Medical University Graz, Austria 2Institute of Pathology, Medical University Graz, Austria 3Department of
Orthopedic Surgery, Medical University Graz, Austria

Background: Chordoma are slowly growing malignancies arising from remnants of the notochord and can be located clival, sacral and on the mobile
spine. They are counted among bone tumours, but the exact molecular pathogenesis is yet to be elucidated. Treatment usually consists of a
combination of surgery and radiation, but due to the location of the tumour recurrence is frequent. Thus new insights into the pathology and possible
new treatment targets are urgently needed. Cells of various cancer types release extracellular vesicles (EVs), which have the same topology as
cells, sizes only ranging from a couple of nanometers up to a 1000nm. These vesicles have been shown to be capable of delivering nucleic acids,
such as specific miRNAs or DNA fragments, as well as proteins, like tetraspanins and growth factors, to recipient cells. Due to the delivery of
bioactive molecules, EVs are involved into several cellular processes like oncogenic transformation, invasion, migration and angiogenesis. We
hypothesize that EVs are also released by chordoma cells and play a major role in tumour progression and drug resistance. Methods: A patient
derived clival chordoma cell line (MUG-CC1) was cultured under normal conditions. All used media, buffers, antibodies und fluorescent dyes have
undergone preparation with the purpose of excluding particles and aggregates. The conditioned media, in which cells have been cultured, was
processed by ultracentrifugation and analysed using flow cytometry and nanosight technology. Results: The existence of extracellular vesicles
released from MUG-CC1 compared to plain cell culture media, in which no cells have been cultured, were clearly demonstrated. A combination of
markers and fluorophores ensures the exclusions of membrane fragments or vesicles originating from cell culture media supplements. Conclusion:
Due to our knowledge communication via EVs and chordoma cells have not been investigated so far. The initial data gained during method
establishment, indicates that chordoma cells produce extracellular vesicles. Further experiments aim to determine the influence of different culturing
conditions (confluency, inhibiting and stimulating supplements) on the production rate of EVs and aim to reveal the underlying conditions and
mechanisms for release of EVs. Additionally the effect of stimulation/inhibition of co-cultivating chordoma cell lines together with a spontaneously
occurred lymphoblastoid B- cell line from the same patient will be investigated. Moreover the characterisation of biomolecules being transported will
be targeted, thus aiming to reveal a possible new target for therapy.

 
A-0144 Percutaneous doxycycline treatment of aneurysmal bone cysts: a preliminary report
John-Henry Rhind Thillainayagam Muthukumar Will Aston Panos Gikas John Skinner Rob Pollock Jamie Barnett Jakub Jagiello
1Royal National Orthopaedic Hospital, UK

Abstract An aneurysmal bone cyst (ABC) is a benign blood-filled cystic lesion that occurs in the bone. Certain anatomical locations mean that
surgical treatment carries significant morbidity. Doxycycline treatment for aneurysmal bone cysts was adopted from the Nationwide children’s
hospital, Ohio, USA. At the RNOH since 2013, 58 procedures have been carried out on 22 patients. Purposes We therefore asked: do patients have
an improved clinical outcome after completing their Doxycycline treatment for aneurysmal bone cysts? Is there radiological evidence of increased
healing potential? What is the specified Doxycycline injection technique and the average treatment duration? Methods We prospectively reviewed
22 patients who underwent percutaneous treatment of aneurysmal bone cysts (ABC’s) with Doxycycline from 2013-2016. The mean age of patient
was 15 years (range 4-52 years). There were 11 treatment locations: 17 were appendicular and 5 axial skeleton. The healing potential was
measured by reviewing the cortical thickness pre and post procedure radiologically. 7 patients were skeletally mature. Clinical outcomes were
measured through an sf-36 and a rand-36 and a visual analogue pain score (VAS) questionnaire pre and post procedure. Results Preliminary
results show there was improved cortical thickening post procedure indicating improved healing potential. One third of the patients had undergone
curettage and grafting prior to their Doxycycline treatment but no patients required a further curettage and grafting post operatively. 8 patients had
received injections in anatomically challenging locations. Mean follow up was calculated (20 months). Mean number of injections received by the
patients was calculated (3). The mean rand-36 score preoperatively was 99 and 103 post operatively (range 87-113). The mean sf-36 score for
physical health preoperatively was 43 and 50 post operatively (range 13-59.4). The mean mental health score pre operatively was 47 and 49 post
operatively, range (31.4-62.3). There has been 1 serious complication of emboli of unknown aetiology that caused ischaemia within the hand. Signs
of hyperparathyroidism have been retrospectively found after investigation, which may have contributed, the case is still under investigation and the
patient is being carefully followed up. We had one case of yellowing in the nails following injection into the metacarpal, which has now fully resolved.
Conclusion Significant increases were shown in both the sf-36 and rand-36 scores postoperatively (in mental and physical health) showing
Doxycycline treatment to have a good clinical outcome with aneurysmal bone cysts. Improved cortical thickening post operatively suggests that
there is good healing potential and an early promising reduction in recurrence rates. Our recommendations for Doxycycline treatment in aneurysmal
bone cysts are that it is suitable for recurrent disease or where it is found in anatomically challenging locations where surgery may be complicated
with increased morbidity.

 
A-0145 Cross-cultural adaptation and validation process of the Italian version of the TESS (Toronto Extremity Salvage Score) in
patients with bone and soft tissue tumours: preliminary results
Laura Rossi1, Riccardo Ferracini1, Pietro Pellegrino1, Ugo Albertini1, Michele Boffano1, Elena Boux1, Nicola Ratto1, Stefano Marone1, Aileen M.
Davis2, Raimondo Piana1

1Orthopaedic Oncology Division, CTO Hospital, A.O.U. City of Health and Science of Turin, Italy 2Division of Health Care and Outcomes, Krembil
Research Institute and University of Toronto, Toronto, Canada

PURPOSES: The Toronto Extremity Salvage Score (TESS) is used to measure the physical functionality in patients with bone and soft tissue
tumors that have limb salvage surgery. The score, which has already been adapted and validated in many countries and translated in several
languages, is currently under study for cross-cultural adaptation and validation in Italian language in an Italian reference centre for musculoskeletal
neoplasms. The overall objective is to create an Italian version of TESS in accordance with the international guidelines. The first step was to
produce a definitive model of the questionnaire and administer it to 15 patients for each of the two versions (lower limb and upper limb). The second
step is to collect data on 80 patients for versions before the surgery and after 3 and 6 months to evaluate test-retest reliability, construct validity and
responsiveness of the Italian version of the TESS. METHODS The cognitive debriefing process was conducted on a sample of 30 patients, who
provided useful information about clearness and completeness of the questionnaire through direct interviews. A review of this version of TESS was
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performed and it was administered again to 5 of the patients to check if the suggested changes had been correctly interpreted. The final version of
the questionnaire is in the validation process since March 2016 and currently 70 patients have been enrolled, 25 of which have already done 3
months follow up tests. To evaluate the construct validity of TESS, a Pearson coefficient of 0.60 between TESS and EQ5D-5L had been set,
0.60-0.80 between TESS and MSTS and 0.70-0.80 between TESS and the scale of the physical function of the SF-36 questionnaire. The reliability
test-retest will be evaluated by the intraclass correlation coefficient with a 95% confidence interval (CI), on 45 patients tested again also 2 weeks
after the 3-month visit. Responsiveness will be assessed by comparing the scores of TESS in different moments of the clinical path, from before
surgery to 3 and 6 months later, calculating the standardized average of responses. RESULTS Following the cognitive debriefing and discussion
with the creator of TESS, a new item has been added in the upper limb version, as well as some other minor adjustments have been made. A
Pearson correlation coefficient of 0.55 between TESS and EQ5D-5L was calculated, a coefficient of 0.71 between TESS and the SF-36 and 0.64
between TESS and MSTS. CONCLUSIONS The preliminary results obtained at this stage of the project suggest that the produced Italian version of
the Toronto Extremity Salvage Score is reliable and applicable to Italian patients, in particular in terms of validity of the construct. As soon as the
final results of tests at 3 and 6 months after the surgery will become available, the responsiveness and test-retest reliability analysis will be also
assessed.

 
A-0146 Case Report: Metastasis of an alveolar soft part sarcoma, a diagnostic challenge…
Sandra Sunitsch1, Magdalena Gilg2, Birgit Pernthaler3, Susanne Scheipl2, Andreas Leithner2, Bernadette Liegl-Atzwanger1;
1Institute of Pathology, Medical University of Graz, Austria2Department of Orthopedic Surgery, Medical University of Graz, Austria3Department of
Radiology, Division of Nuclear Medicine, Medical University of Graz, Austria

Background: Alveolar soft part sarcoma (ASPS) is a rare soft tissue sarcoma; the reported frequency is 
 

A-0147 Determinants of impaired quality of life in patients with fibrous dysplasia
Bas Majoor( 1), Cornelie Andela2, Jens Bruggemann1, Michiel van de Sande1, Ad. Kaptein3, Neveen Hamdy2, Natasha Appelman-Dijkstra2, Sander
Dijkstra1

Center for Bone Quality: Leiden University Medical Center: 1Department of Orthopaedic Surgery, Leiden, The Netherlands; 2Department of
Medicine: Division Endocrinology, Leiden, The Netherlands; 3Department of Medical Psychology, Leiden, The Netherlands;  

Introduction Fibrous dysplasia is a rare bone disorder that causes pain, fractures and deformity but which can also be completely asymptomatic.
Due to the wide clinical variation of the disorder, it is important to be able to assess the problems in Quality of Life (QoL) that an individual patient is
likely to encounter in the course of the disease. In this study we aimed to evaluate QoL in fibrous dysplasia and assess risk factors for impairments
in QoL. Patients and Methods Out of 255 patients with fibrous dysplasia who were evaluated and treated in our centre between 1990-2015, we
selected 138 patients that fulfilled inclusion criteria of last contact within 3 three years and age ≥ 16 years, who were send the Short Form-36
(SF-36) questionnaire and the Brief Pain Inventory (BPI). Ninety-seven patients completed the questionnaires, resulting in a response rate of 70.3%.
Data on age, gender, type of FD, skeletal burden score (SBS) and biochemical parameters including P1NP, ALP and CTX were retrieved from
patient records and analysed for their predictive value on QoL outcomes using multivariate linear regression analysis. Results Out of 97 patients that
completed the questionnaires, (34 male vs. 63 women), 62 were monostotic, 26 were polyostotic and 9 had McCune-Albright syndrome. Median
age at completion of the questionnaire was 46 years (range 16-80). Patients with fibrous dysplasia scored significantly worse on all QoL domains
except for mental health and role emotional compared to the Dutch population. Patients with polyostotic disease, with or without endocrinopathies,
reported significantly lower physical functioning (p
A-0148 The Concurrent Use Of Echt In Multiple Metastatic Bone Lesions: A Case Report
Ugo Albertini1, Michele Boffano1, Pietro Pellegrino1, Nicola Ratto1, Elena Boux1, Stefano Marone1, Riccardo Ferracini1, Raimondo Piana1

1Orthopaedic Oncology Division, CTO Hospital, A.O.U. City of Health and Science of Turin, Italy

Purposes - ElectroChemoTherapy (ECHT) is an innovative and relatively recent way to delivery chemotherapic drugs into cancer cells. This system
uses the combine the administration of chemotherapy to a short and intense electric pulse determining a temporary permeabilization of tumoral cell
membrane (electroporation phenomenon). In selected patients not responsive to different lines of chemotherapy and radiotherapy or without
indication to surgical stabilization according to most recent guidelines, ECHT could be a solution for the local control of painful bone metastatic
lesions. Methods - A 55 years old lady presented with multiple metastatic bone lesions from a clear cell renal carcinoma. CT Total body showed
lesions at sacrum level, 3rd dorsal vertebra, right clavicle, left iliac bone, and both proximal humeri. No visceral involvement and intermediate
response to antiangiogenetic drugs were described. Radiotherapy was previously administered on both shoulders with poor pain control and a very
limited allowed range of movements. The patient underwent an ECHT treatment in both proximal humeri during the same interventional session,
with the same dose of chemotherapic drug (bleomycin). The total time of procedure was 40 minutes. The treatment was well tolerated and the
patient was discharged the day after the treatment. Results - The patient showed a good response to the treatment, with no postoperative
complications. There is no evidence of increase in range of motion in both shoulders and the humeral lesions are stable at periodic Imaging
restaging. However the improvement in function and quality of life (QoL) is relevant. After a 6 months follow-up the patient is still alive with
metastatic disease but with a dramatic reduction in the use of painkillers. Conclusions - ECHT represents a reliable and safe solution for the
palliative treatment of metastatic lesions with no indications to surgery, poor general conditions, and poor response to chemotherapy and
radiotherapy. ECHT is a technique with a low complication rate, with no evidence of increased exposition to chemoterapic drug. ECHT performed in
multiple sites during the same surgical time remains a low invasive technique for the local control of painful bone metastatic lesions. Further studies
on more metastatic patients are mandatory in order to evaluate potential complications and real improval of QoL.

 
A-0150 Dedifferentiated chondrosarcoma of the femur - Case report
Razvan Ene1,2, Zsombor Panti1, Mihnea Popa1,2, Mihai Nica1, Marian Pleniceanu1, Catalin Cirstoiu1,2

1University Emergency Hospital of Bucharest, Romania, Orthopedics and Trauma Department 2University Of Medicine and Pharmacy "Carol
Davila"" of Bucharest, Romania

Dedifferentiated chondrosarcoma (CHS) is an association of a low grade sarcoma especially G1 chondrosarcoma and a high grade pleomorphic
sarcoma or spindle cell sarcoma. The tumor it has a very poor prognosis, especially the undifferentiated pleomorphic zones, which can vary from
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osteosarcoma to fibrosarcoma, rhabdomyosarcoma, angiosarcoma, clear cell chondrosarcoma, and even squamous cell carcinoma. The best
therapeutical option remains the wide resection and reconstruction, other adjuvant therapies seems to be ineffective. We present the case of 65
year old female patient, who presented to our institute with constant thigh pain. Standard X-ray of the left femur reveals intramedullary calcification.
CT scan and whole body scintigraphy showed that there is no other determination of the tumor. The histological diagnosis was a low grade
chondrosarcoma. Wide resection of the tumor was performed followed by reconstruction of the femur with modular prosthesis. Macroscopically the
tumor showed a vascular and a gelatinous aspect inside the medullary canal. The proximal part of the tumor showed an encephaloid mass which
was located outside of the medullary canal. The histological result of this part of tumor was high grade conventional osteosarcoma(OS).
Immunohistochemical (IHC) exam showed that the low grade endocanalar lesion (CHS) had 15% Ki67 proliferation index, compared to the high
grade paracortical tumor (OS) which showed a 45% Ki67 proliferation index. The S100 protein was positive in the CHS, and negative in the OS
part. Transforming growth factor TGF seems to play a key role in local invasiveness of the tumor, intercellular connections, neovascularization of the
tumor and furthermore secondary determination. TGF expression of malignant bone tumors may have a prognostic value.

 
A-0151 A Multidisciplinar Approach For A Metastatic Bone Disease: A Case Report
Michele Boffano1, Gianluca Collo1, Nicola Ratto1, Pietro Pellegrino1, Stefano Marone1, Elena Boux1, Ugo Albertini1, Carlo A. Benech2, Raimondo
Piana1

1Orthopaedic Oncology Division, CTO Hospital, A.O.U. City of Health and Science of Turin, Italy 2Neurosurgery Division, CTO Hospital, A.O.U. City
of Health and Science of Turin, Italy

Purposes - Over the last few decades, relevant therapeutic advances in the management of metastatic patient determined an improvement in the
oncologic treatments with many long-surviving patients. A collaborative team approach is crucial to optimize patient care. The role of surgery may
also be able to significantly improve the patient's quality of life: in some selected cases surgery may be required to achieve this goal even in patients
with multiple metastases. Methods - A 49 years old man presented with a multiple metastatic clear cell renal carcinoma. At staging 1st lumbar
vertebral body, temporal bone and cerebellum lesions were evident. About 2 years before a resection with proximal femur endoprosthetic
replacement for a pathological femur neck fracture and a concomitant left nefrectomy were performed. The patient refused chemotherapy after
surgery and he had no other comorbidities. Actually clinical signs of spinal cord compression and impaired muscle coordination required a
concurrent neurosurgical and orthopedic intervention: while ortopaedic surgeons performed a posterior spinal decompression, neurosurgeons
resected the cerebellar lesion and performed a craniectomy resecting the tecal lesion followed by a cranioplasty. Results - No intraoperative and
postoperative complications occurred. He fully recovered from the surgical operations with a significant and progressive functional improvement
compared to his preoperative condition. The patient died of disease after 11 months with no major symptoms and no evidence of relapse at the last
brain and spinal MRI. He presented a restricted hip range of motion, as a result of heterotopic ossification, but he did not suffer from any other pain
or neurological disorders. Conclusions - The treatment of the multimetastatic patient could be only palliative and the surgery is not usually used as a
first choice. If their general conditions allow an aggressive surgical approach, selected patients may significantly improve their quality of life with
surgery. For this purpose a multidisciplinary medical team is mandatory to analyze the feasibility and the real benefits of surgery.

 
A-0152 Experience with massive allograft combined with total knee replacement in patients with GCT of the distal femur.
Ilkin Mikailov
Russian Research Institute of Traumatology and Orthopedics named after R.R.Vreden, Saint Petersburg, Russia

Background According to the WHO classification from 2013 giant cell tumor of the bone refers to the primary intermediate tumors with locally
aggressive growth and rare metastasis. According to the frequency of occurrence of GCT is about 5% of all primary bone tumors in patients older
than 18 years. The most common GCT affects the distal femur (23-30%). Objectives The purpose of the study was to conduct a retrospective
analysis of the use of massive allografts of distal femur in conjunction with knee hinged endoprosthesis in patients with GCT of the distal femur.
Study Design & Methods In the period from 2008 to 2011, we operated 22 patients with GCT of the distal femur. Patient age ranged from 19 years
to 45 years (34,5 ± 1,5). ? 20 (90,9%) ? 2 (9.1%) (L: D = 10: 1). All patients had histologically confirmed GTC, with no signs of malignancy, 2 and 3
stage process activity. In all cases, we used for hinged implants based on a rotating platform and a structural allografts of distal femur. The control
group consisted of 30 patients with GTC of the distal femur operated with megaprosthesis. Formed groups were matched by sex, age, size of
resection. All patients in the control group were operated with constrain modular prosthesis with a rotating hinge mechanism. Evaluation of
functional results was carried out on a scale MSTS, the design survival using the comparative method of Kaplan - Meier. Evaluation of the data was
carried out in accordance with the proposed classification of complications Henderson E. R. et al. Results MSTS scale showed that patients in the
study group demonstrated a longer rehabilitation and adaptation after the operation, so at 6 months after surgery, the mean functional outcome was
65%. However, in a year figures in both study and control groups leveled and reached 82% and 83%, respectively. Aseptic instability was the main
reason for the loss of the implant in the study group. We attribute the low level of infectious complications (4.5%) to the fact that in the study group
consisted of patients with a tumor (GTC), which does not require chemotherapy. Modular prostheses showed better prognostic five and ten-year
survival rate, which corresponds to the data given in the literature. Conclusions Massive allograft with further knee arthroplasty, it can be used
according to indications in young patients with a low (10 sm) defect of the distal femur in the absence of the possibility of a modular endoprosthesis
replacement.

 
A-0153 Modular prosthesis as treatment for giant cell tumor
Ene Razvan1,2, Popa Mihnea1,2, Nica Mihai 1, Panti Zsombor 1, Pleniceanu Marian 1, Cirstoiu Catalin 1,2
1. Emergency University Hospital, Bucharest,, Romania, Orthopedics and Trauma Departament 2. University of Medicine and Pharmacy ,, Carol
Davila'', Bucharest, Romania

Giant-cell tumor of the bone (GCTOB) is a relatively uncommon tumor of the bone that is normally benign but malignancy can occurs in about 2% of
all cases and in this situation lungs metastasize are the most common. This type of benign tumor is characterized by heterogeneity, being composed
of mononuclear histiocytic cells and multinucleated giant cells that comprise the non-neoplastic cell population and from the giant stromal cells that
are the neoplastic component. The development of this tumor is slow with local recurrence rate as high as 50% of all surgically treated cases.A 22
years patient presents to our service with moderate intensity pain and partial loss of function of the right knee. The patient describes a constant
painful sensation of the right knee, with nocturnal exacerbation episodes and no relief after NSAIDS. The patient has no significant personal history
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or family history of malignancy and the blood test results were normal. The X-ray examination reveals a circumscribed lytic lesion of about 6-7cm in
the proximal part of the tibia with nonsclerotic and sharply defined borders , which does not seem to break the cortical bone. The following MRI
examination reveals minimal expansion into the surrounding soft tissue on the medial aspect of the proximal tibia. Bone scintigraphy described
increased uptake on delayed images especially around the periphery with a central photopenic region.The next step was a incisional biopsy with the
histopathology result which confirmed the diagnosis of GCTOB. Because of the aggressive nature of the tumor (stage III), with soft tissue involvment
the only treatment was the complete resection of the proximal part of the tibia followed by reconstruction of the knee joint and proximal tibia using a
tumoral prosthesis. Because of the malignant degeneration potential of GCTOB a timely diagnosis and correct treatment are vital for an efficient
management of this pathology. There is a relatively wide differential diagnostic of lytic bony lesion that is why the incisional biopsy is a very
important step to take in treating this affection. Classically, treatment is with curettage and packing with bone chips of polymethylmetacrylate but
due to the aggressive extension of this tumor the only viable treatment was resection and reconstruction.

 
A-0154 The Results Of Minimally Invasive Surgical Treatment Of Patients with risk of pathological fracture against the background of
the metastatic lesions of the proximal femur
Ilkin Mikailov, Petr Grigorev
Russian Research Institute of Traumatology and Orthopedics named after R.R.Vreden, Saint Petersburg, Russia

PURPOSE: To perform the retrospective analysis of the results of minimally invasive surgical treatment of patients with risk of pathological fracture
against the background of the metastatic lesions of the proximal femur. MATERIALS AND METHODS: A retrospective study was done for 46
women and their mean age was 44.5 years (range 38 to 60 years). The histologic diagnosis of each patient was breast cancer. The overall patient
survival was more than 18 months after Intramedullary nailing and cement injection of proximal part of the femur. In first group, 22 (48%) patients,
Intramedullary nailing and cement injection was performed with the patient immediately followed by RF ablation. Second group include 24 (52%)
patients who had undergone stabilization of impending pathologic fractures without RF ablation. Pain relief was evaluated with the visual analogue
scale (VAS) score. Function outcomes and quality of life rate was evaluated with MSTS and SF-36. RESULTS: As a result, we obtained statistically
significant differences in the dynamics of the estimated in the composition of the SF-36 scale. Evaluation of functional parameters in the study group
did not produce a statistically significant difference. Analgesic effect was more pronounced in main subgroup and persisted until one month after
surgery. To control study at 18 months after surgery most of the patients continued to receive comprehensive treatment and bisphosphonates. Hip
function, assessed on a scale of MSTS, also had no statistically significant differences, and was for the first subgroup 83.2 and 88.1 points for the
second. Pain in the final term of the study had no statistically significant differences. X-ray and CT inspection in the main subgroups identified 2
(9%) cases of extended growth of metastatic lesions accompanied by cut-out-syndrome, unstable metal or severe pain. In the control subgroup,
where prophylactic fixation was performed without the use of radiofrequency ablation of metastatic lesions, this complication was observed in 4
(16.7%) cases. CONCLUSIONS: RF ablation and stabilization of impending femoral pathologic fractures can be combined within one operation and
is both feasible and useful for the treatment of osteolytic and mixed bone metastases with low incidence of implant-related complications.

 
A-0155 Chondrosarcoma of the pelvis - Case report
Razvan Ene1,2, Mihai Nica1, Mihnea Popa1,2, Zsombor Panti1, Marian Pleniceanu1, Catalin Cirstoiu1,2

1University Emergency Hospital of Bucharest, Romania, Orthopedics and Trauma department 2University of Medicine and Pharmacy "Carol Davila"
of Bucharest, Romania

Chondrosarcoma is a malignant, cartilage producing bone tumor that arises de novo or secondary to other lesions. Most common locations for
occurence are the pelvis, proximal femur and proximal humerus, with two age peaks between 25 and 45 years for secondary chondrosarcoma and
between 40 and 60 years for primary chondrosarcoma. Case Report: We present the case of a 42 year old female, who presented with pain of the
right inguinal region and dyspareunia. The ostetrics and gynecology consult concluded with a dignosis of uterine fibroid. The imaging studies
revealed a lytic expansive lesion of the superior pubic ramus and ischiopubic ramus with intrapelvic extension but no invasion of the adjoining
structures. After a biopsy was performed the histopathological examination confirmed the diagnosis of grade 2 chondrosarcoma, without metastatic
dissemination. Following angiographic embolization, surgical excision of the tumor using a type III pelvic resection was performed by our team with
good postoperative functional outcome. After surgical treatment of this primary bone tumor the patient was able to address the gynecological
pathology. Conclusion: The concomitant occurence of these two types of tumors is very rare and combined with a rich family history of neoplasia for
this patient (renal cell carcinoma, leukemia, lymphoma) rises again the question about the genetic and molecular anomalies as risk and prognostic
factors. Also it reiterates the need for further research focused not only on one type of tumor but encompassing the association between groups of
tumors and various genetic markers.

 
A-0165 Do we need bone scans for cartilage tumours?
Carola Brückmann1, Magdalena Gilg1, Lukas Holzer1, Franz Quehenberger2, Thomas Schwarz3, Andreas Leithner1

1 Department of Orthopaedic Surgery, Medical University of Graz, Austria 2 Institute for Medical Informatics, Statistics and Documentation, Medical
University of Graz, Austria 3 Department of Radiology, Division of Nuclear Medicine Radiology, Medical University of Graz, Austria 

INTRODUCTION: Cartilage tumours, the largest bone sarcoma group, can be challenging to differentiate, especially between enchondromas (EC)
and (low-grade) chondrosarcomas (CS). Since bone scans provide further information about the malignant potential of cartilage tumours, we aimed
to identify the diagnostic benefit of bone scans in cartilage tumours. MATERIAL AND METHODS: 375 patients with a cartilage tumour (321 EC, 54
CS) diagnosed at a mean age of 45.8 years (range, 6 – 84) in whom a Tc99 bone scan (3 phasic) was performed were retrospectively analysed. We
evaluated bone scan data, x-rays, magnetic resonance imaging (MRI) and histopathological records. In cases, in which diagnostic and
histopathological workup were inconclusive, the definitive diagnosis was made in the multidisciplinary team meeting. For assessing the diagnostic
accuracy of bone scans the area under the curve (AUC) was evaluated with receiver operator characteristic curves (ROC). RESULTS: Of 375
patients, 65 (17%) underwent biopsy and 176 (46%) surgery, while in 134 cases (35%) conservative treatment with observation was chosen. The
most common localisation of tumours were the long bones (n=245, 65%), followed by hand and foot (n=99, 26%) and trunk (n=20, 5%). The mean
tracer uptake for EC was 3.8 (range 0.5 – 68.0), for CS grade 1 4.5 range 0,5 – 12,3), grade 2 8.2 (range 3,3 – 13,5) and grade 3 7.5 (range 6,3 –
8,9). The mean tracer uptake of EC was significantly lower than for all CS (p< 0.001), for low- grade CS (p< 0.001) respectively. In 153/321 lesions
(48%) radiology identified EC correctly, whereas 3/54 CS (6%) were correctly identified with the bone scan compared to the definitive diagnosis. In
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145 patients (39%) the bone scan was inconclusive and in 54 (14%) patients’ scintigraphy did not show any pathological finding. On multivariate
analysis tracer uptake was significantly increased with pathological fracture (OR 3.9, 95% CI 3-5.2, p
A-0166 3D Semi-Biological & Cage Reconstruction Novel Technique for Segmental Bone Defect in Young Adults and Adults after
Tumor Resection
Solomon Dadia, Amir Sternheim, Yair Gortzac, Jacob Bickels, Ortal Segal,Yehuda Kollender
The National Unit of Orthopaedic Oncology Sourasky Medical Center Tel Aviv Israel

Introduction Reconstruction of intercalary segmental defects, in young adults and adults, after tumour resection is challenging, and solutions are
currently unsatisfactory. Allografts bring along complexities like absorption and infections, and autografts as microvascular fibula cannot take over
the axial loads in weight bearing bones of this age group, and solid metal prosthesis comes with high rates of mechanical loosening and infections.
In this work we introduce a novel 3D printing cutting-edge technology developed by 4WEB Medical, patient-specific custom 3D printed titanium
scaffold to replace intercalary segmental large bone defects. This new optional solution creates high-strength, lightweight web structures, which
geometry leverages multidisciplinary engineering principles such as truss design, load transfer and adjacent material reaction, to produce
orthopaedic implants that actively participate in the healing process, due to its rough surface and the bone graft filling. Alongside with the use of 3D
printed PSI (Patient Specific Instrument), allowing surgeon's accurate execution of cuts, providing temporary fixation solution. Method 4 cases, all
males ages 19-35, needed a bone reconstruction after large segmental bone defects in the Tibia, following different etiology (Desmoplastic fibroma;
Synovial Sarcoma; 2 cases of infected non-union compound fracture). Defects were in different levels of the Tibia: proximal metaphysis, midshaft
and distal Tibia. CT and MRI DICOM data of patients were segmented and fused to create a 3D computer model of bone and the tumour, converted
into STL files. Files imported into CAD software were osteotomy planes determined and PSI generated for: a) Guide accurate cuts during surgery
assuring negative histological margins. b) Act as temporary fixator keeping bone fragments position after resection, mainly to prevent rotatory
angulations. 3D printed titanium cage was manufactured according to 3D defect, after resection plan, by 4WEB Medical. Cage was designed with
an inner tunnel to allow an intramedullary nail fixation with locking. Before implanting, cages were packed with bone-chips autografts from iliac crest.
Follow-up period 3-6 months. Results Clear histological margins achieved and in tumor cases – good cage fit to bone was achieved, reassuring the
pre-op plans. Clinically all patients with normal anatomical and mechanical post-op axis of the Tibia (with the cage) and lower limb. LLD was 0 in 3
of the patients and 3 cm in one infected case (from previous multiple operations). Good functional results in the FU period. Discussion Customized
3D printed implant brings new opportunities for implant's design, shapes and geometry as well as new materials range that can interact with the
adjacent bone. 3D semi-biological & titanium cage, as described in this work, is a solution that can be proposed to reconstruct large long bone
defects that cannot be reconstructed otherwise. The cage properties can match those of bone, rigidity/module of elasticity, its rough surface gives
the porosity for bone integration, the cavities, with the bone graft, are desigend to promote bone healing into the implant. The same technology has
proved to give bone healing and fusion in spinal cases that yet to be proven in long bone defects. Further follow-up is needed, but first few months
looks promising.

 
A-0168 Low dislocation rates after proximal femoral reconstruction with MUTARS® modular endoprostheses
P.T.J. Sanders, M.P.A. Bus, R.J.P. van der Wal, M.A.J. van de Sande, P.D.S Dijkstra
Leiden University Medical Center, Leiden, The Netherlands

Purpose Endoprosthetic reconstruction of the proximal femur is a well-accepted technique in treatment of bone tumors. However, numerous
controversies exist related to the optimal reconstructive technique. For instance, there is little evidence to support resurfacing of the acetabulum nor
for tendon reattachment with an attachment tube. Our preferred technique during recent years was hemi-arthroplasty with a bipolar femoral head
and an attachment-tube for tendinous reinsertion. Aims of this study were to evaluate clinical outcome of these reconstructions, and to radiologically
assess the extent of acetabular erosion and migration at mid-term follow-up. Methods We retrospectively identified all patients with a proximal
femoral replacement and a bipolar femoral head for an oncological indication between 1999-2014. Minimum follow-up was 24 months. During the
period under study, bipolar hemiarthroplasty was preferred whenever acetabular quality was deemed sufficient intra-operatively. We performed 60
bipolar hemi-arthroplasties using MUTARS® (Implantcast,Germany) modular endoprostheses (n=43,73%;mainly uncemented) or filia
endoprostheses (n=16,27%;cemented) in patients with a median age of 58 years (14-89) at surgery. Attachment tubes were used in 57
reconstructions (95%). Twelve implants (20%) were silver-coated. Predominant diagnoses were chondrosarcoma (n=19/32%), osseous metastases
(n=12/20%) and osteosarcoma (n=12/20%). At final follow-up, 30 patients (50%) were alive. Median follow-up was 72 months (95%CI,33-111).
Fourteen patients had follow-up of at least five years, these patients were radiographically evaluated for signs of acetabular wear. Results With
revision for mechanical reasons (Henderson 1-3) as the end-point, revision-free survival at five years was 90%. With revision for non-oncological
reasons (Henderson 1-4) as the end-point, revision-free survival at five years was 87%. An acetabular cup was later implanted in three patients: one
because of pain without radiological or intraoperative evidence of joint destruction (2%), and two because of recurrent dislocations (3%). Of the
patients who were radiographically evaluated at five-year follow-up, none had acetabular bony erosion or migration. Evidence of minor narrowing of
articular cartilage was observed in three patients (3/14,21%). Dislocations (Henderson 1) occurred in five reconstructions (8%), four of which in
reconstructions with an attachment tube (4/57,7%). Aseptic loosening (Henderson 2) occurred in one reconstruction (1/60,2%). Hardware failure
(Henderson 3) was not observed. Infection (Henderson 4) occurred in seven reconstructions (12%); one silver-coated (1/12,8%) and six uncoated
implants (6/24,14%). Six infections occurred in reconstructions with an attachment tube (6/57,11%). Recurrence (Henderson 5) occurred in seven
patients (12%). Five implants (8%) were removed, two (3%) because of deep infection, two (3%) because of local recurrences and one due to
aseptic loosening (2%). Conclusions Bipolar hemiarthroplasty appears to be a viable technique for reconstruction of the proximal femur after bone
tumor resection, with a low rate of mechanical failure at mid-term follow-up. In our experience, the attachment tube is useful for tendon
reattachment, and, when combined with the bipolar femoral head, its use is associated with a low rate of dislocation. Radiographic assessment
showed a low rate of acetabular wear at mid-term follow-up. Although studies with long-term follow-up are needed, the results of this study suggest
that there is no need to replace the acetabulum during primary surgery.

 
A-0169 Necessity of next generation sequencing in diagnosing soft tissue tumors: two cases of desmoplastic small blue round cell
tumor
Kinga Szurian, Christian Viertler, Bernadette Liegl-Atzwanger
Klinisches Institut für Pathologie, Medizinische Universität Graz

Soft tissue tumors are in general rare. Diagnosing these tumors is challenging based on the significant number of different tumor entities, the
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rareness of these tumors and the considerable morphologic heterogeneity which can be found within a single tumor entity. Small round cell tumors
represent a group of malignant soft tissue neoplasms, sharing histologically similar features, but harbor different specific translocations.
Desmoplastic small round cell tumor (DSRCT) is a highly malignant mesenchymal tumor. Besides containing small blue round cells these tumors
usually demonstrate prominent stromal desmoplasia. Multiphenotypic differentiation is well-known and the immunohistochemical stainings may vary
in extent. The demonstration of a recurrent translocation t(11;22)(p13;q12) resulting in EWSR1-WT1 fusion is a typical feature for this tumor entity.
Therefore molcular analyses, especially next generation sequencing (NGS) to confirm the diagnosis is an independant and highly sensitive method.
Herein we report two challenging cases of DSRCTs. In the first case which was a consultant case the small biopsy specimen contained only a very
few desmoplastic stroma. The second case was also limited biopsy material composed of epithelioid cells and containing only a minute nest of small
blue round cells. In both cases the diagnosis was confirmed by demonstrating the EWSR1-WT1 fusion using NGS. In our experience, NGS can
reduce interobserver variability and provide valuable information for new personalized treatment options and identification of useful biomarkers.

 
A-0172 Radiofrequency Ablation of Osteoid Osteomas at RNOH - Why do they recur?
James Barnett, Sagid Butt, Paul O’Donnell, John-Henry Rhind, John Skinner, Rob Pollock, Will Aston, Panos Gikas, Tim Briggs, Jakub Jagiello
Royal National Orthopaedic Hospital, UK

Osteoid osteomas are benign, pathological lesions defined by a central nidus of vascular connective tissue stroma scattered with osteoid and
atypical bone. Pain is the primary presenting symptom, typically occurring at night. Surgery is usually curative, but there is associated morbidity and
recurrence has been reported in cases where the nidus was missed during en-bloc excision. In recent years, percutaneous thermal ablation has
been used to treat these lesions. The aim of this study was to review our success and complication rates for radiofrequency ablation therapy as well
as radiologically assess the cause of recurrent lesions. The dataset available is one of the largest compared to the published literature. Methods
Data was collected from 2007 to 2016. Patients who underwent radiofrequency ablation of osteoid osteomas were included. Variables collected
included demographics, number of procedures, complications and follow up. In cases requiring repeated radiofrequency ablations, radiological
review of CT images both pre- and post-procedure was performed to determine the cause of recurrence. Results There were a total of 372 patients
between 2007 and 2016. Of these, 73% of patients were male and 27% were female. The ages ranged from 3 to 54 with an average age of 20
years. There was a primary success rate of 93.3% and a secondary success rate of 99.7%. There were 3 complications in this time, all of which
were skin burns. A total of 25 (6.7%) patients required repeat radiofrequency ablation procedures. Of these, 1 patient required more than 2
procedures. Review of serial CT imaging identified that most recurrences were secondary to residual tissue. A number of factors contributed to this,
including the need to adapt the technique (treatment time or needle position) to reduce the chance of adjacent nerve or joint damage. Recurrence
was also reported in cases where the nidus appeared to have been adequately ablated. A limited number of recurrences were secondary to new
osteoid osteoma formation in an adjacent location. Conclusions Percutaneous radiofrequency ablation has been found to be effective in the
treatment of osteoid osteomas. This study over a 9-year period shows that this mode of treatment is very effective and has low complication rates.
Although most instances of recurrence were secondary to residual tissue, we found that it still occurred where the nidus had been ablated
adequately. We also show that apparent development of a new osteoid osteoma is a cause of recurrence.

 
A-0174 Using new technologies in the excision and reconstruction of bone tumors.
Roberto García-Maroto, Antonio Urda, José Valle, Juan Luis Cebrián-Parra
Hospital Universitario Clínico San Carlos

Introduction The use of new technologies as preoperative planned navigation or 3D printed cutting templates is a high value tool especially helpful
for resection and reconstruction of bone tumors. Objetives We present 2 clinical cases showing the usefulness of navigation and 3D printing in the
surgery of bone tumors. Material and methods The first case corresponds to a 65 years old woman with a high grade pelvic chondrosarcoma with
involvement of Enneking zone II and III. After preoperative planning with 3D reconstruction of the images, we used a customized cutting template
through its 3D impression to improve the precision of the pelvic osteotomy. Reconstruction was later on performed with ice-cream cone prosthesis
(LUMIC). The second case corresponds to a 64 years old male with a grade 1 chondrosarcoma of the internal femoral condyle, close to the articular
surface. Preoperative planning was performed using CT reconstructions to define the cutting edges and reference points, with this information being
incorporated to a knee navigation system. Subsequently we performed reconstruction of the bone defect with a structural allograft fixed with two
screws. Results The use of a customized cutting template adapted to the pelvis, allowed us to perform an accurate iliac osteotomy with 2 cm safety
margins to the tumor, as well as preoperatively plan the defect generated for later reconstruction with the use of an ice - cream cone type
arthroplasty. The use of navigation in the distal femur allowed us to accurately perform orthogonal osteotomies with a margin of safety of 5 mm to
the tumor, and without invasion of the articular surface. The preoperative 3D planning of the bone defect, allows us to work in the operating room in
two work teams simultaneously: one performing the excision of the tumor and the second one in charge of the structural allograft carving.
Conclusions The incorporation of new technologies in the excision and reconstruction of bone tumors constitutes a tool of precision in the margins of
tumor resection and reconstruction that is already within our reach.

 
A-0175 Primary pleomorphic sarcoma (PS) and leiomyosarcoma (LMS) of bone: retrospective analysis of an original series
Serena Bazzurri1, Alessandro Franchi2, Guido Scoccianti3, Domenico A. Campanacci3, Daniela Greto4, Lorenzo Livi4, Giuliana Roselli5, Giacomo G.
Baldi1
1Medical Oncology Unit, Hospital of Prato, Italy 2Section of Anatomic Pathology, Department of Surgery and Traslational Medicine, University of
Florence, Italy 3Orthopedics Oncology Department, Azienda Ospedaliero-Universitaria Careggi, Florence, Italy 4Radiation Oncology Department
Azienda Ospedaliero-Universitaria Careggi, University of Florence, Italy 5Radiology Department, Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy 

Aims. To describe the clinico-pathological features of 23 patients affected by primary PS and LMS of bone, to evaluate the clinical outcome and to
explore the prognostic impact of these clinical features on disease-free (DFS) and overall survival (OS). Methods. Primary PS and LMS of bone
surgically treated from 2004 to 2015 were retrospectively reviewed. The following parameters were analysed: age, sex, stage, histotype, histological-
grade and surgical and/or medical therapy. DFS and OS rates were calculated according to the Kaplan-Meier method. Immunohistochemical stains
were performed for 2 muscle markers: smooth muscle actin and desmin. The differentiation (myogenic versus non myogenic) was correlated with
the outcome using Kaplan-Meier method. Results. Twenty-three patients with primary PS or LMS of bone were included in the study. Median age
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was 49 years (range 13-90), male/female 14/9, 18 had localised disease and 5 metastatic disease at diagnosis. Eighteen patients with localised
disease were all surgically treated, 11 received adjuvant chemotherapy and/or radiotherapy, 2 received neoadjuvant chemotherapy and/or
radiotherapy. Five received up-front chemotherapy for advanced disease (1 patient received palliative surgery to the primary tumour). All cases
were histologically and radiologically reviewed: 17 PS and 6 LMS were identified. We identified myogenic differentiation (MD) in 11 cases. All cases
were high-grade (FNCLCC grading system). At a median follow-up of 38 months five-years OS of the whole series was 60% (95% CI; 3,1- NE) and
5 years DFS was 50% (95% CI; 1,6 – 12,2). Patients with advanced disease were 13 (5 at diagnosis and 8 relapse during follow-up): five-years OS
in this subgroup was 38% (95% CI; 2,5 - NE). Five-years OS was 53% (95% CI; 2,8 – NE) in NMD, whereas was 68% in MD (95% CI; 3,3 – NE).
Five-years DFS was 44% (95% CI; 1,6 – NE) in NMD and 57% in MD (95% CI; 1,2 – 12,2) respectively. There were no significant differences
between the MD and NMD groups in terms of DFS (logrank p-value=0,6788) and OS (logrank p-value=0,7389). Conclusion. These primary
malignant bone tumours are very rare. They have a poor prognosis when relapse (both locally and/or metastatic). MD did not predict a worse
outcome than NMD in terms of overall and disease-free survival.

 
A-0176 Clinical experience in interventional radiology: an implantable device for the prophylactic treatment of impending
pathological fractures of proximal femur in 20 patients
Frédéric DESCHAMPS1 Bruno LAPUYADE2 François CORNELIS2 Jean Thomas PEREZ2 François PETITPIERRE2 Jean Denis LAREDO3 Nicolas
AMORETTI4 Olivier ANDREANI4

1Gustave Roussy Cancer Campus Grand Paris, Villejuif, France 2CHU Bordeaux, Bordeaux, France 3APHP Lariboisière, Paris, France 4CHU Nice,
Nice, France

An innovative implant was developed to provide prophylactic reinforcement of the proximal femur in patients with osteolytic metastases. We present
our clinical experience on the first 20 patients. The targeted population consisted of patients for whom pre-fractural metastatic bone lesions were
diagnosed in the proximal femur with a Mirels’ score superior or equal to 8. The studied device’s treatment indication was validated during a
multidisciplinary meeting. The device consisted of two components implanted in the proximal femur, sealed by bone cement injection. Patients were
followed up to 12 months to record patients’ characteristics and technical feasibility of the procedure. Tolerance and safety of the studied device
were also assessed with several criteria, such as walking recovery, pain, radiographic control and adverse events. A first prospective study was
completed after 1 year of follow-up of the first 10 patients implanted with the studied device. The following 10 patients were included in an
observational post-market study that is still ongoing and will be focused on the first 100 patients implanted with this innovative device. They were
followed up to 6 months for now. Among the patients enrolled (mean 62 years old, 50% female) with an average Mirels score of 9.42 (range 8-11),
two experienced femoral fracture prior to the intervention. They were neither treated nor followed in accordance with the protocol. However, these
pre-operative fractures confirm the validity of the eligibility criteria and illustrate the severity of the patients’ condition. The procedures were
performed by interventional radiologists in 100 ± 31 minutes on average, including CT-scan acquisitions, with 9.2 ± 3.1ml of cement injected.
Hospitalization duration was 2.3 ± 1.4 days when excluding a patient never discharged. Six patients deceased from cancer progression and most of
the events reported were related to the severe patients’ condition. One case of asymptomatic femoral neck fracture diagnosed at 6-month and
treated without sequelae was attributed to a non-optimal placement of the Y-STRUT® implant during the initial intervention as well as to a rapid
tumour progression. Wound healing was achieved in all patients at 6 months, with no case of wound infection, bleeding, leakage, or inflammation.
Among the patients evaluable 86% could resume walking at hospital discharge. Preliminary results from these studies conducted in patients with
metastatic bone disease demonstrated the feasibility and the safety of Y STRUT® implantation when performed following the operating instructions.
Initial data indicated that the symptomatic and functional condition of the patients was improved at one year. Additional data should be recorded on
a greater number of subjects to confirm the clinical benefits of the Y-STRUT® implantation.

 
A-0177 Tenosynovial Giant Cell Tumours affecting large joints in children -A nationwide study.
Monique Mastboom1, Floortje Verspoor2, Daniel Uittenbogaard1, Gerard Schaap3, Paul Jutte4, Bart Schreuder2, Michiel van de Sande1

1Leiden University Medical Center, Leiden, The Netherlands 2Radboud University Medical Center, Nijmegen, The Netherlands 3Academic Medical
Center Amsterdam, Amsterdam, The Netherlands 4University Medical Center Groningen, Groningen, The Netherlands

Purposes Tenosynovial Giant Cell Tumour (TGCT) is a rare, benign, mono-articular entity. Two, histological identical but clinically different, types
are distinguished: localized and diffuse lesions. TGCT affecting digits is typically localized-type, easily cured with a single surgical excision, without
recurrence or necessary follow-up. TGCT in large joints might be challenging to treat, especially in diffuse-type according to high recurrence rates
after surgical excision (up to 92%). Many case-series about TGCT in adults are described, while TGCT is only incidentally reported on in children.
To evaluate this disease in a pediatric population, we calculated nationwide pediatric TGCT localized- and diffuse-type incidence-rates and
investigated all children treated in tertiary oncology centers in The Netherlands. Methods In our nationwide TGCT-study an incidence of 11.2 and
4.7/million/person-year in localized- and diffuse-TGCT was calculated respectively. Patients below the age of 18 years were extracted from this
dataset to calculate incidence numbers for TGCT in children. In addition, data on histologically proven TGCT patients diagnosed and treated
between 1995 and 2016, affecting large joints in children (below 18 years), in all tertiary oncology centers in The Netherlands was collected. Large
joints were defined as all joints of extremities, except digits. Clinical data on TGCT-type, affected joint, gender, age, pre-operative complaints, naive
or recurrent first presentation in an oncological center, treatment(s), recurrence(s) and follow-up was collected. Results Considering Dutch
paediatric population, an incidence of 2.0 and 0.3/million/person-year in localized- and diffuse-type, was calculated respectively. We identified 53
children, treated for TGCT in one of the four tertiary oncology centres in the Netherlands. TGCT localized-diffuse ratio (large joints) was 1:1. TGCT
predominantly affected the knee-joint (47%), followed by the ankle-joint (17%). Male-female ratio was 1:1.4. Median age at diagnosis was 16 (range
4-18) years. Symptoms prior to diagnosis were pain, swelling and loss of function; seen in 56%, 93% and 18% respectively. Median duration of
these symptoms was 12 (range 1-72) months. 11% was not primarily treated in a tertiary oncology centre. 83% was primarily treated by an open
resection. 25% had at least one recurrence: 8% in localized and 46% in diffuse disease. Median time to last follow-up was 34 (range 4-345) months.
At final follow-up 66% was disease free, 23% was alive with disease. Conclusions While TGCT most commonly is seen in adults in the third or
fourth decade of their life, it also affects pediatric patients. Dutch nationwide calculated TGCT pediatric incidence underlines the rarity of the
disease. Only one third of TGCT affected children is treated in a tertiary oncology center in The Netherlands. The youngest patient suffering TGCT
was 4 years old. Mostly affected knee-joint, slight female predominance and recurrence-rate of TGCT in children is comparable to TGCT in overall
population, according to literature. Most common complaint prior to diagnosis was swelling of the joint for about one year. In almost half of diffuse-
TGCT pediatric patients, tumour-recurrence occurs. This is the first nationwide study on TGCT affecting large joints in pediatric population. TGCT
in children should be considered in chronic mono-articular joint effusion.
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A-0178 MRI-Guided Biopsy Versus Open Biopsy Of Soft Tissue Tumors – A Comparative Retrospective Study
Frank M. Klenke1, Attila Kollar2, Fabian Röthlisberger1, Klaus Siebenrock1, Anna-Christina Stamm3

1Dep. of Orthopedic Surgery, Inselspital, Bern University Hospital 2Dep. of Oncology, Inselspital, Bern University Hospital 3Dep. of Radiology,
Inselspital, Bern University Hospital, Inselspital, Bern University Hospital

Every soft tissue mass suspicious for soft-tissue sarcoma (STS) requires histopathological work-up. Open surgical biopsies have been the gold-
standard for obtaining representative tissue samples for the diagnosis of musculoskeletal lesions. Because of improved histological and
immunhistochemical methods, requiring less tissue to make a specific diagnosis, percutaneous image guided biopsies took on an important role.
Image-guided core-needle biopsy (CNB), usually performed under ultrasound or computed tomography guidance, provides high accuracy in
obtaining tissue samples and is associated with low complication rates. Limited experiences have been reported for MRI-guided biopsies of
suspected STS. We aimed to compare the accuracy and safety of MRI-guided biopsies of musculoskeletal lesions suspicious for STS with that of
open incisional biopsies. 64 consecutive patients (32 male, 32 female, age 54 ± 14 years) with suspected STS were retrospectively analyzed.
Patients underwent open incisional biopsy (n=33) or MRI-guided biopsy (n=31). Patients undergoing MRI-guided biopsy were older than those
undergoing incisional biopsy (58.7 ± 13 years vs. 50.7 ± 15.1 years, p=0.031). There were no differences in gender, tumor location, tumor volume,
and T staging between both study groups. MRI-guided biopsies were performed in a 1.5T wide board MRI-scanner. Tissue samples were taken
with MRI-compatible coaxial full automatic biopsy-devices (14-18 G). Biopsy tracts were planned on the basis of an interdisciplinary discussion
between tumor surgeons and interventional radiologists. A biopsy was rated technically successful if a sample of the target lesion was obtained.
Successful biopsies were classified as diagnostic or non-diagnostic depending on whether a diagnosis could be established from the sampled
tissue. The agreement of histological diagnoses from biopsies and surgical specimens served to determine the accuracy of the biopsies. All 64
biopsies were technically successful. Acquisition times were 25 ± 13 minutes and 15 ± 7 minutes for open and MRI-guided biopsies, respectively [p
A-0182 A rare type of a multicentric osteosarcoma with various regression grades on neoadjuvant chemotherapy: case report
Paul Ruckenstuhl1, Marko Bergovec1, Lukas Leitner1, Herwig Lackner2, Bernadette Liegl-Atzwanger3, Andreas Leithner1

1Department of Orthopedic Surgery, Medical University of Graz, Austria 2Division of Pediatric Hematology-Oncology, Department of Pediatrics and
Adolescent Medicine, Medical University Graz, Austria 3Institute of Pathology, Comprehensive Cancer Center Graz, Medical University Graz,
Austria

Introduction Osteosarcoma is the most common primary malignant bone tumor with a peak incidence in the early adolescence. The tumor mainly
affects the metaphysis of long extremity bones. A very rare entity of osteosarcoma, with an incidence of 1-3% of all osteosarcomas, is a
synchronous multicentric osteosarcoma. It is characterized by two or more osseous osteosarcomas, either synchronous or metachronous, without
pulmonary metastases or other visceral involvement. The pathology pattern of multifocal osteosarcomas is not yet clear. The treatment of
multicentric osteosarcoma is similar to classic osteosarcoma, including neoadjuvant chemotherapy and a wide resection of the tumors potentially
followed by adjuvant chemotherapy. Case Presentation A 14 year-old male patient presented initially with pain and recurrent swelling around the left
knee joint. CT scan, MRI and bone scan was performed, indicating classical osteosarcoma in a distal femur. An open biopsy confirmed a high-grade
osteosarcoma (G-3). Staging diagnostics showed no involvement of the visceral organs at the diagnosis. Bone scan revealed higher tracer intake in
ipsilateral proximal tibia, as well as in the contralateral distal femur and proximal femur. A suspicion on multifocular osteosarcoma was confirmed
with a positive biopsy of the right distal femur. A preoperative oncology approach consisted of neoadjuvant chemotherapy according to
osteosarcoma protocol. A first operation was done on a left knee, including a wide resection of the distal femur and a wide resection of the proximal
tibia, leaving tibial tuberosity. The knee joint was reconstructed with a growing distal femur endoprosthesis and a custom-made proximal tibia
component. After one month, a second operation was performed: a lateral part of the distal femur was resected and reconstructed with an allograft
fixed with a distal femur LISS plate. The proximal femur resection included a femoral neck, leaving great trochanter and the head; reconstruction
was done with an allograft and a trochanter hook plate. Histology reports revealed different regression grades, meaning various responses on
chemotherapy for different localizations suggesting different osteosarcoma entities on this various locations. After surgery the patient was treated
with adjuvant chemotherapy according to osteosarcoma protocol. One year after the diagnosis the patient is tumor free, with a good clinical result on
all operated locations. Continuous and comprehensive follow up examinations are planned. Discussion The pathogenesis of multicentric
osteosarcomas remains unclear. Survival seems to be correlated with the initial histological tumor response to chemotherapy. In the literature it is
discussed controversially whether multicentric osteosarcomas represent multiple primary tumors or metastases of the primary osteosarcoma.
Reflecting the response to neoadjuvant chemotherapy we believe that we were confronted with multiple primary osteosarcoma in our case.
Therefore we suggest an equally aggressive surgical approach for all tumor locations as in case of singular osteosarcoma. Further research is
needed to confirm our findings and to create a more targeted therapy.

 
A-0183 Osteochondroma of the scapula associated with a subclavian artery pseudoaneurysm: case report
Ana Oljaca1, Daniela Hirzberger1, Marko Bergovec1, Kurt Tiesenhausen2, Stephan Koter2, Joerg Friesenbichler1, Susanne Scheipl1, Andreas
Leithner1

1Department of Orthopaedic Surgery, Medical University Graz, Auenbruggerplatz 5, 8036 Graz 2Department of Surgery, Division for Vascular
Surgery, Medical University of Graz, Auenbruggerplatz 5, 8036 Graz

Introduction: Arterial pseudoaneurysms induced by bone tumours are rare. The risk of mechanical compression of bone exostosis like
osteochondroma on artery and/or vein is unknown. Current knowledge of the problem is based on a few published cases with pseudoaneurysms
due to mechanical compression of the osteochondroma. Case report: A 67-year-old male patient came to orthopaedic outpatient department with a
two months history of progressive pain in the left scapula with swelling of the left neck region. The pain irradiated in the left upper arm to the elbow
and was later accompanied by swelling of the entire arm and gradual loss of muscle strength. Patient’s medical history revealed multiple
cartilagionus exostoses disease. CT and MRI of the left scapula showed a 7 cm long bone spur on the ventral cranial part of the scapula, with 3 cm
of soft tissue surrounding the exostosis. According to the radiology report, the soft tissue mass was thought to be a big cartilaginous cap, and the
first differential diagnosis was a secondary chondrosarcoma. The ventral side of the tumour mass was in direct contact with the subclavian artery
and vein. Core-needle biopsy under ultrasound guidance showed old blood coagulum with no signs of malignancy. Due to close proximity of the
blood vessels, vascular surgeon has been consulted prior to the tumour removal. Clinical examination revealed pulsation of the soft tissue part of the
ventral side of the tumour, the part initially thought to be the chondral cap of the tumour. Re-analysis of the CT images set a suspicion of a
pseudoaneurysm of the subclavian artery. Surgical treatment consisted of vascular and orthopaedic intervention. At first, vascular surgeon
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performed a ventral approach through the jugulum and axillar fossa for setting a bypass of the subclavian artery. Afterwards, a dorsal approach was
performed to resect the osteochondroma and to remove the surrounding haematoma. Two days after the operation, a revision of a lymphatic fistula
was performed by the vascular team. At the latest follow-up six months after the operation, patient had a complete shoulder function with no
evidence of any vascular or nerve disorder. Discussion: To our knowledge, this is a first case report presenting pseudoaneurysm of the subclavian
artery caused by mechanical compression of the osteochondroma of the scapula. Due to close proximity to the tumour, mechanical damage of
vessels and plausible pseudoaneurysm can occur. Our case highlights the importance of a detailed clinical examination, and adequate imaging as
well as an interdisciplinary approach in finding a diagnosis. Further, it demonstrates that lifelong monitoring of patients with multiple
osteochondromas is mandatory and that, in patients with soft tissue masses and a history of osteochondroma, pseudoaneurysms should be
included in the differential diagnosis. Collaboration between vascular and orthopaedic surgeons in major blood vessels reconstruction within tumour
resection is recommendable.

 
A-0184 Extra-articular resection of the knee with preservation of the extensor mechanism for primary bone tumors ; surgical
technique and complications 
Francois Gouin1, Aude Le Corre2, Antoine Hamel1, Denis Waast1, Sylvain Briand3

1CHU University Hospital Nantes, France 2Clinique Jeanne d'Arc, Nantes, France 3University hospital of Kremlin Bicêtre, Paris, France

Introduction : In order to obtain clear margins after resection of sarcoma, intra-articular extension of the tumor within knee joint requires an extra-
articular resection. When possible, an extra-articular resection with preservation of the extensor mechanism is our preferred procedure. The aim of
this study is to evaluate oncological and functional extra-articular resection of the knee with preservation of extensor mechanism, to describe the
surgical procedure on the basis of our clinical experience and cadaveric dissection. Patients and methods Twenty patients were included in this
retrospective study, 19 of them suffered from bone primary sarcoma (16 distal femur tumors and 3 proximal tibia tumors) and 1 from intra-articular
soft tissue sarcoma. Five cadaveric frozen lower limbs were injected and dissected with a special focus on articular synovial recesses and
communications. Results Technically, medial approach was the more frequent approach a was supplemented by a short lateral longitudinal
approach in the last cases, 2 cm proximally and distally to the upper edge of the patella, to avoid synovial tear at this point : this critical separation
between quadricipital tendon and synovial membrane was confirmed in the cadaveric study. Direct communication was encountered in 3 of 5
cadaveric knees between tibio-fibular and femoro-tibial joints, leading to resection of the tibio-fibular articulation with the knee articulation in the last
2 cases. According to Hendersen classification, 7 patients had at least 1 complication (35%), including 5 deep infections (25%). R0 clear margins
were obtained in 18 patients with a local recurrence free survival of 0.9 + 0.07. Overall survival was 0.51 + 0.12. Finally tumor effraction was present
on only 5 knees (25%). MSTS average score was 21.2 (12 to 28). Mean flexion angle was 85 ° (10 to 130°). Discussion Extra-articular resection of
the knee with preservation of extensor mechanism for primary sarcoma offered a good local control of the tumor, despite an overall survival
prognosis lower than usually reported for distal femur bone tumors and higher number of local complications than for intra-articular resections.
Morever functional results are worse than reported for intra-articular resections. To avoid overused of extra-articular resection the choice of this
option should rely on more accurate pre-operative criteria of intra-articulation tumor effraction, which are to be defined.

 
A-0185 Local Aggressive Primary Bone Tumors: Intralesional curettage vs en-block resection guided by navigation.
German Luis Farfalli1rnJose Ignacio Albergo1rnNicolas Piuzzi1rnLucas Ritacco1rnMiguel Angel Ayerza1rnDomingo Luis Muscolo1rnLuis Alberto
Aponte-Tinao1

1Hospital Italiano de Buenos Aires

Background: The treatment of locally aggressive bone tumors is a challenge between achieving ideal local tumor control and satisfactory recurrence
rates, with acceptable surgical morbidity and durable function. Wide resection guarantees local control, with a higher potential risk of complications
and morbidity associated the resection or reconstruction problems. On the other hand, intralesional resections implies higher risk of local
recurrence.The objective of the study was to determine the clinical outcomes of a group of patients with local aggressive bone tumour treated with
two different techniques: Group 1 (curettage + local adjuvant therapy with phenol) and Group 2 (en-block resection guided by navigation). We
proposed to answer the following questions: (1) which was the local recurrence rate in both groups? (2) which were the non oncologic complications
after surgery? (3) Which were the postoperative functional scores? rnPatients and Methods: A retrospective review was done for all patients with a
metaphyseal and/or epiphyseal local aggressive primary bone tumors treated by curettage and adjuvant therapy or en-block resection assisted by
navigation between 2010 and 2014. Patients who matched the inclusion criterias (histological diagnosis of a primary aggressive benign bone tumor
or low grade chondrosarcoma, treated at the first time at our institutions) were included for analysis. Outcomes, including allograft healing,
nonunion, tumor recurrence, fracture, hardware failure and infection were recorded. Bone consolidation was defined as complete periosteal and
endosteal bridging visible between the allograft-host junctions in at least two different radiographic views and the absence of pain and instability in
the union site. The revised system established by the Musculoskeletal Tumor Society (MSTS) was chosen to asses functional outcome. There no
differences in terms of age, gender, tumor type and tumor location between both groups.rnResults: A total of 69 patients patients were included in
the study; Group 1: 43 patients (intralesional resection) and Group 2: 26 patients (en-block resection assisted with navigation). Mean follow up was
37 months SD 11.14 (range, 24-61) for Group 1 and 37 months SD 9.78 (range, 24-56) for Group 2. In Group 1 (curettage) 2 patients developed a
local recurrence which primary diagnosis was giant cell tumour (Campanacci grade II) and aneurismal bone cyst. None local recurrence was
recorded in group 2 after en block resection with navigation. All patients with navigation achieved margins free of tumours. Intraoperative navigation
was performed successfully in all patients and there were no failures in registration. Postoperative complication rates for Group 1 was 7% (3/43)
and 4% (1/26) for group 2. Mean MSTS score for group 1 was 28.4 points (range, 27–30 points) and for group 2 29.1 (range, 27-30 points) with no
statistical difference (p=0.10). rnConclusions: Our results suggest that with navigation techniques we can perform a conservative en-block resection
for locally aggressive primary bone tumors of the long bones with an excellent functional result, similar as obtained with curettage, a low rate of local
recurrence and complications and avoiding the use of local adjuvant therapy.rn

 
A-0186 3D Planning and Printing Enhancement of Cryoablation for Treatment of Giant Cell Tumors of Bone 
Solomon Dadia, Amir Sternheim, Yair Gortzac, Jacob Bickels, Ortal Segal, Yehuda kollender
The National Unit of Orthopaedic Oncology Sourasky Medical Center Tel Aviv Israel 

Introduction Cryoablation is a well-known adjuvant treatment for Giant Cell Tumor (GCT) of bone, which has proven to reduce local recurrence rate
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in many researches, when introduced after curettage. In the past 2 decades, the Israeli National Orthopaedic-Oncology Unit has been using the
closed argon-based cryoablation technique, and has been able to show reduction of recurrence rate of GCT to 8% overall. In attempt to reduce
recurrence rate even further, we introduced a novel technique of 3D planning and printing to enhance the cryoablation results. In this study, we
present the recent experience of 6 patients, where 3D simulation of the tumor volume and the cavity post curettage were used to plan and maximize
the frozen volume. 3D printed PSI (Patient Specific Instrument) was specifically designed for the needle position, allowing surgeons' maximum
accuracy in execution of the cryoablation procedure. Method 6 patient with GTC of bone age 35-50, distributed as follows: proximal tibia; distal tibia;
sacrum; lumbar spine, all treated with Denozumab up to 6 months prior to the surgery. DICOM data from CT and MRI were segmented into a
computerized 3D model. Tumor volume was calculated and a simulation of the cureted cavity was estimated by adding 1.5mm to the outer surface
of the tumor volume. A scanned 3D model of the cryo-needle of Galil Medical Cryo-system was used to reach the optimal distribution of the needles'
potential ice-balls – according to the manufacturer declared product properties. For each case a PSI was designed according to the optimal needles'
configuration to guide to a precise direction and depth. After surgery, the patients were treated according to our post-op protocol of 2-3 weeks of
NWB + antibiotics. FU period 3-10 months Results In all cases reported in this study, histological report showed GCT with typical changes of
Denozumab treatment, with no post-op complications (i.e. infections; fractures; neurological). All patients achieved good functional results and full
range of movement in the affected joints. During procedure surgeons reported perfect fit of PSI with its footprint to the bone. Distribution of needles
and good ice-balls cover was created and temperature measured with thermometers in the cavity reached -120°C. Although follow-up period is
short, no recurrences reported. Discussion Treatment of GTC of bone has been always a challenge due to high recurrence rates. There are constant
world-wide attempts to find the right adjuvant treatments to reduce recurrence rate of GCT. This study attempt to challenge the cryoablation
technique by optimizing it with 3D technology. 3D visualization of the tumor volume by itself will prepare and augment planning knowledge of the
surgeon, knowing all the areas for thorough curettage. Careful and accurate planning of the cryoablation, by optimizing the needle's positioning,
allows a homogenous temperature in the periphery of the cavity, therefore improve cell death in this area. We believe that by improving curettage
and cryo techniques recurrence rates can be reduced. 3D planning and printing of PSI has proved to be an efficient technology for better
understanding of tumor's morphology and improving surgical execution.

 
A-0190 Malignant Lymphoma of the bone – clinical findings and diagnostic dilemmas 
Saskia Sachsenmaier , Frank Traub
Orthopädische Klinik, Universitätsklinikum Tübingen

Background: Primary lymphoma of bone is a very rare entity. Patients with systemic non-Hodgkin's lymphoma can have extranodal disease and up
to 30% of patients show a bone involvement, especially in advanced stages. The aim of our case series was to evaluate the most common clinical
findings, the diagnostic difficulties and outcome after multimodal therapy. Methods and collective: From the prospectively collected database, we
identified all patients with malignant lymphoma of the bone treated in our clinic from 2008 to 2016. Patient records were reviewed to identify
patients`demographics, clinical symptoms, tumour details, treatment, and oncologic outcomes. Patients with localized solitary bone lymphoma were
compared to patients who had systemic disease with bone involvement. Results: The mean age of all patients at time of diagnosis was 56 years,
slightly dominated by men. All patients included underwent incisional biopsy to confirm the final histopathological diagnosis. The most common
histopathological subtype was Non-Hodgkin's B-cell lymphoma. From the imaging and the presenting symptoms the differential diagnosis included
Ewing`s sarcoma or osteomyelitis. The most affected bones in our collective were the long bones of the lower extremity followed by the pelvis. Most
common clinical finding was pain. Local swelling, systemic symptoms, lymph-node enlargement and restriction of movement or neurological
impairment were typical findings. A pathologic fracture at the time of diagnosis was rarely seen. Only patients with pathologic fracture had a further
operation besides the biopsy. The number of patients presented with solitaire osseous manifestations was 1/3 and patients with disseminated
disease (stadium IV) at the time of diagnosis accounted for 2/3 of the total collective. The mean duration of pain before diagnosis was 3 months. We
observed increased values of LDH and AP at the time of diagnosis more often in patients of an advanced stage compared to stage I patients. The
main MRI findings of lymphoma of bone was an extensive marrow involvement with signal enhancement in T1 and T2 sequences. Cortical
destruction was only seen in up to 15% of patients. On conventional X-ray a large ill defined lytic lesion with a subtle mottled appearance was most
commonly seen. This was more common in the diaphysis of long bones then in the pelvis or the ribs. After the diagnosis was confirmed the patients
were discussed at the lymphoma board. All patients received chemotherapy (R-CHOP) and only patients with a Mirels' score score >8 received
additional local radiation. Conclusion: Primary lymphoma of the bone are clinically and radiologically a heterogenous entity which is often estimated
as metastatic disease or Ewing`s sarcoma. However patients with lymphoma of the bone have a good prognosis in 5-year survival after
chemotherapy. Chemotherapy was the favored and standard therapy. Only in cases with a pathologic fracture an additional surgical treatment could
be useful.

 
A-0195 What sport would you recommend to sarcoma survivors?- An online Qualtrics survey among EMSOS and ISOLS members
(Sarcoma Sports Survey)
Gerhard M.Hobusch1, Michael J. Joyce2, Florian Keusch3, Reinhard Windhager1

1Medical University of Vienna, Department of orthopaedic surgery, Vienna, Austria 2Cleveland Clinic, USA 3University of Maryland, USA; University
of Mannheim, Germany  

Purposes Aim of this current study was to assess what sports should be recommended after tumor resection and modular bone-joint replacement in
the lower extremity by health professionals dealing with bone sarcomas. Methods A voluntary and anonymous Qualtrics online survey was
conducted to assure recommendations after modular hip (bipolar head or THR) and knee (distal femur, proximal tibia - extensor mechanism on
metal or proximal tibia - extensor mechanism on allograft tendon) replacement between October 2016 and February 2017. Results We are going to
present the attitudes of community members about the importance of sports to patients’ wellbeing and positive effects and what level of sports
activity they are encouraging patients to do, what kind of complications did members witness and what kind of complications do they fear. In the end
there will be reports about their recommendations of different kinds of sports. Conclusions Results may form a base for discussion to reach general
recommendation on sports activity in sarcoma survivors

 
A-0197 Hip megaprosthesis instability: the double-socket technique
Pablo Puertas García-Sandoval1, Antonio Valcárcel Díaz1, Jose Sánchez Archidona1, Luis Clavel Rojo1, Belén Ñiguez Sevilla1

1Virgen de la Arrixaca Clinical University Hospital, Murcia, Spain
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Introduction: Megaprosthetic reconstruction has a higher risk of dislocation due to extensive resection of soft tissues. In order to avoid this
mechanical complication the surgeon must combine an excellent surgical technique with constrained or double-mobility cups. We report a case of
hip megaprosthesis recurrent dislocation repaired with the “double-socket technique”. Clinical case: A 60 year-old female with liver, lung and bone
metastases secondary to breast cancer had a pathological pertrochanteric proximal femur fracture. The fracture was treated with an intramedullary
nail. After six months the patient had a periprosthetic fracture with implant breakage. At that moment we decided to remove the nail and implant a
megaprosthesis with a cemented stem and a cemented dual-mobility cup. We did an exhaustive soft tissue reconstruction keeping continuity
between gluteus muscles and vastus lateralis with a trochanteric flap through the specific implant holes. The patient started walking and was
independent. Three months after the surgery the patient suffered prosthetic dislocation after a hip flexion during a minimal effort. Dislocation closed
reduction was performed and the hip was stabilized. The control x-ray showed the flap was ripped. The patient underwent revision surgery after a
new episode of dislocation. Due to metastatic involvement of the pelvis we decided to perform a minimally invasive surgery avoiding the risk of
pelvic disruption. We planned to cement a new liner into the existing acetabular shell (the double-socket technique). The acetabular component was
well-fixed and well-positioned. During the surgery we grooved the smooth inner surface of the stainless-steel shell with a high speed burr and did
perforations with a diamond drill for a better cementation. A monopolar constrained all-polyethylene cup and Trevira tube for the soft tissue
reconstructions were used. Conclusion The instability of a hip megaprostheisis is a challenge for the surgeon and it gets more complicated after
every dislocation episode. The cementation of polyethylene liners into well-fixed metal shells could be a useful procedure to minimize revision
surgery morbidity in patients with minimal bone stock, frail bone or poor medical condition.

 
A-0198 Primary chest wall tumors in children and young adolescent - own expierience
Justyna Dusinska, Andrzej Szafrański, Magdalena Rychłowska - Pruszyńska, Iwona Malesz, Tomasz Walenta
Institute of Mother and Child in Warsaw, Poland

Background Primary chest wall tumors involve a wide various groups of soft tissue and skeletal structures. They are rare neoplasms and account for

 

A-0200 Extra-abdominal aggressive fibromatosis: series of nine surgically treated cases
Nuno Esteves1,2, Diogo Pascoal1,2, Pedro Neves1, João Esteves1, Luís Barros1, Vânia Oliveira1, Pedro Cardoso1

1Centro Hospitalar do Porto, Porto, Portugal;2Centro Hospitalar da Cova da Beira, Covilhã, Portugal

Introduction Aggressive fibromatosis is a rare soft tissue benign lesion. They can be classified as abdominal (of the anterior wall or intra-abdominal)
or extra-abdominal. The ethiology is unknown but it has been associated with familial adenomatous polyposis in 20% of the cases. Albeit the
absence of distance metastization, this pathology is locally aggressive and may cause daily life limitative symptoms and adjacent structures
compression. Disease progression is variable and unpredictable, and treatment choice is controversial. Wide surgical resection is the classical
approach, but chemo, radio or hormone therapy have been suggested by several authors, either isolated or as surgery adjuvant. This presentation
focuses on a series of surgically treated cases. Material and methods The surgically treated cases from 2010 to 2016 in one hospital were selected
and surgical reports, imaging and pathology and outpatients clinics records were examined. Results The series comprised nine patients, seven
females, medium age of 35,6 years. Medium follow up was 20,6 months. The most common location was the shoulder girdle (four patients), followed
by the paravertebral region and the lower limb (two patients each). Four patients (44,5%) had negative margins (R0), three (33,3%) had
microscopical margin intersection (R1) and two (22,2%) had macrospic intralesional resection (R2). Three patients (30%) were submitted to post-
operatory radiotherapy. Two patients had superficial surgical wound hematoma and two had complications from structure damage during the tumor
ressection (brachial plexus roots and supraspinatus muscle). The relapse rate was 33,3% (three patients); no association was found with the
surgical marging clearance or the radiotherapy. All the patients but one (with supraspinatus muscle section) reported to have a good functional
status. Discussion Surgical treatment is still the classic treatment approach in this pathology. Although it is, in most cases, curative, the absence of a
pseudocapsule and the aggressive local invasion increases the surgical morbidity and the likelihood of adjacent structures damage. Therefore, the
search for non surgical approaches continues. Apart from radiotherapy, chemotherapy with cytotoxic agents such as methrotexate and vinblastine
or hormone therapy with tamoxifen have been suggested; the tyrosine kinase inhibitor imatinib was also used with contradictory results. In
asymptomatic patients watchful waiting is still the best option. In this particular study, the use of non surgical options could have been tried at least
in the patient who sustained a section of the supraspinatus muscle with poor functional outcome. The tumor behavior in the aggressive fibromatosis
is still unpredictable. In this study we found a relapse rate in line with the previous series reports, but no association with either the surgical margin
intersection or the adjuvant treatment was found. Once more the disease behavior proves to be variable and difficult to predict, and clinical and
imagiological surveillance remains of paramount importance. Conclusion Aggressive fibromatosis is a locally invasive disease. The treatment
options remain controversial and the disease progression and treatment response difficult to predict.

 
A-0205 Prolonged survival in renal cell carcinoma patients with solitary or oligometastatic disease of the long bones.
C.W.P.G. van der Wal1, J.J. Willeumier1, Y.L. van der Linden1, P.D.S. Dijkstra1

1Leiden University Medical Center, Leiden, The Netherlands 

Background Treatment of patients with long bone metastases (LBM) depends in large part on the expected survival. Primary tumour type, presence
of visceral and / or brain metastases (VBM) and Karnofsky performance score, among others, are considered to give aan reasonable estimation.
Although it is considered as end-stage disease, large differences in survival occur between patients with disseminated cancer. Whether or not
extent of metastatic spread could also influences expected survival, is unclear. Literature does suggests the presence of an oligometastatic state, in
some forms of cancer, in which better survival rates are seen. This study aims to assess whether a metastatic load is associated with median overall
survival (OS) in patients with renal cell carcinoma (RCC) presenting with painful bone metastases. Methods An international multicentre
retrospective study of all RCC patients treated for symptomatic LBM at the radiotherapy and/or orthopaedics departments from 2000 to 2012 was
performed. One hundred and fifty nine RCC patients (120 male, 68.2%) were included. Average age at first treatment for metastatic disease was
67.6 years (95%CI: 66.1-69.1). Metastatic profile was divided into solitary (11.9%), oligometastatic (11.9%), diffuse bone metastases (14.5%) and
diffuse metastatic spread (61.6%). A profile was considered to be oligometastatic if up to 4 bone metastases were present, otherwise it was noted
as diffuse bone metastases. If VBM were present, the metastatic profile was registered as diffuse spread, even in solitary – or oligometastatic bone
metastases. The association between metastatic load and OS was analysed by using the Kaplan Meier method and a Cox proportional hazards
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model. Results Median OS was 10.5 months (95%CI: 7.1-14.0). Log Rank analysis showed a significant difference (p=0.004) in survival in patients
with solitary bone metastasis, oligometastases, diffuse bone metastases or diffuse metastatic spread. They had a : median OS of 16.7 months
(95%CI: 0-48.8), 19.3 months (95%CI: 9.6-29.0), 6.9 months (95%CI: 2.2-11.7) and 8.3 months (95%CI: 4.9-11.6), respectively. Compared to
patients with solitary metastasis, patients with diffuse bone metastases and diffuse metastatic spread had an increased risk of death of 2.7 (95%CI:
1.4-5.5) and 2.2 (95%CI: 1.2-4.1), respectively. Conclusion Based on our finding, patients with solitary - or oligometastases have a significant longer
expected survival than patients with diffuse bone metastases (5 or more) or VBM, regardless of the extent of bone metastases. These results
suggest that if necessary, a more extensive approach in treating patients with only solitary - and oligo metastases, without VBM, could be
considered.

 
A-0207 Margin quality with Patient specific instruments (PSI) for bone tumor resection
Thomas Schubert, Robin Evrard, Pierre-Louis Docquier
Cliniques universitaires Saint-Luc, Service d’orthopédie et de traumatologie de l’appareil locomoteur, Avenue Hippocrate 10, B-1200 Brussels,
Belgium

Purpose Bone tumor resection and subsequent reconstruction remains challenging for the surgeon. Obtaining adequate margins is mandatory to
decrease the risk of local recurrence. Improving surgical margins quality without excessive resection, reducing surgical time and increasing the
quality of the reconstruction are the main goals of today’s research in bone tumor surgical management. Patient specific instruments (PSI) may
greatly improve our ability to achieve the targeted resection. Surgical time might significantly be reduced. Reconstruction may gain in rapidity and
quality especially when using allografts as PSI can also be designed for allograft cutting. Since 2011 we have developed PSI for tumor resection
and allograft reconstruction. Methods Between 2011 and 2016, we used PSI to remove bone tumors in 30 patients. PSI were designed based on
the tumor delineation on MRI by the surgeon. The tumoral volume delineated on MRI was transferred to the CT-scan by image fusion (co-
registration). The PSI was created by 3D-printing to cut the bone with predetermined margins. Medical files were reviewed for the type, size and site
of the tumor, and metastatic status pre-and post-operatively, resection margins within the bone and the soft tissues, local recurrence, the use of an
allograft and a specific graft cutting guide or not for the reconstruction, the fusion of the allograft when applicable, the follow-up time and early/late
complications. Results Over a period of 5 years, 30 patients were operated on with PSI (10 osteosarcomas, 4 chondrosarcomas, 10 Ewing
sarcomas and 6 other types of bone tumors). Mean follow-up was 27±20 months. Mean operating time was 6h02±3h44. Mean size of the tumors
was 8,4±4,7cm and location was the upper limb in 5 cases, inferior limb in 15 cases and the pelvis in 10 occurrences. Metastatic disease developed
postoperatively in 5 patients. Surgical margins in the bone were R0 in all cases but one where a R1 surgery was planned to preserve a nerve root.
We did not observe any local recurrence in the bone. Within soft tissues, margins were classified as R0 in 28 patients and R1 in 2 patients. In 26
cases, an allograft was used to reconstruct the bone defect. In 23 of those patients, the allograft was selected by CT scan and cut using a PSI. In
the 3 allografts cut free-handily, only one demonstrated a fusion. Of the 23 cut with a guide, 12 fused completely, 2 demonstrated a partial fusion
and 9 were not fused at the last follow-up. At the last follow-up, 2 patients were dead of disease, 5 were alive with metastatic disease and 23 were
alive without disease. Conclusions PSI facilitate and improve the safety of the bone tumor resection.

 
A-0210 Extraabdominal aggresive fibromatosis. A case series
Laura Izquierdo, Salvador Ausina, María José Mayol, María Carmen Castro
San Juan de Alicante University Hospital

Extraabdominal fibromatosis, also known as desmoid tumor, is a benign fibrous neoplasm. Because of its characteristic local aggressiveness, a
wide resection is indicated in order to reduce the risk of local recurrence. The aim of our study is to analyze the behavior of this fibrous tumor by
displaying a total of nine cases diagnosed and treated in our institution. We have undertaken a retrospective study, where five women and four men
were included (ranging in age from 11 to 66 years-old, median 32). A wide resection was performed in six patients (67%) whereas in the other three
cases, because of the infiltrative pattern of the tumor and its closeness of important structures, a marginal excision had to be done. There was tumor
recurrence in three patients (33%), leading to further surgical intervention in two of them and the other one, after three recurrences, carried out
external beam radiation. Desmoid tumors are defined as a local aggressive benign neoplasm, being its resection sometimes difficult and
challenging. Currently, function-sparing excision is considered the optimal treatment for extraabdominal fibromatosis. Other treatments, as radiation
or low dose chemotherapy, are reserved for recurrent or inoperable lesions.

 
A-0214 Revision surgery after intramedullary nails in 220 actual and impending pathologic fractures of the femur
C.W.P.G. van der Wal1, J.J. Willeumier1, M. Kaynak1, P. van der Zwaal2, P. Jutte3, R.M. Bloem4, M.A.J. van de Sande1, P.D.S. Dijkstra1

1Leiden University Medical Centre, The Netherlands;2Haaglanden Medisch Centrum, The Netherlands;3University Medical Centre Groningen, The
Netherlands;4Reinier de Graaf, The Netherlands 

Purposes Metastases of the femur can cause complete or impending pathologic fractures. Intramedullary reconstruction type nails are commonly
used as treatment because they provide immediate stabilisation with a minimally invasive procedure and enable direct weight-bearing. However,
correct indication of when an intramedullary nail is the optimal treatment, or how to establish a fully stable situation, can be difficult in some cases.
Complications and revision surgery occur, which should be avoided at all costs in the palliative setting. This multicentre study aims to evaluate the
causes of and time to revision surgery after intramedullary fixation of the femur in impending or actual pathologic fractures to define which patients
fare well with intramedullary nails, and which patients should perhaps be treated with other surgical modalities. Methods A retrospective analysis
was performed of all consecutive patients treated with intramedullary nails for metastases of the femur between January 2000 and December 2015
in four Dutch hospitals. Medical and radiographic records were reviewed, and complications and revisions were recorded. Results Two-hundred-
and-three patients (mean age 65.4 years (SD 12.0); 39% male) were included with 220 treated femora (47% actual / 53% impending fractures.) The
most common locations were sub-trochanteric (41%) and diaphyseal (52%) for actual and impending fractures, respectively. Adjuvant cement was
used in 23 complete fractures (22%) and 28 impending fractures (24%). Median survival was 6.3 months (95%CI 4.6-8.1) for the entire cohort and
40.6 months (95%CI 34.0 – 47.3) for the patients requiring revision surgery. Revision surgery was required in 13 femurs (5.9%). This was due to
fracturing of the nail (5), tumour progression (2), persistence of pain (3), sagging of the nail (1), initial malposition of the nail (1), and a peri-
prosthetic fracture (1). Excluding the mal-positioned nail (which was revised one day post-operatively), the mean time to revision surgery was 16.7
months (SD 12.6). All failures of the nail itself did not occur until after one year (mean 20.2 months, SD 5.0). The need for revision surgery was not
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associated with the indication for the nail (complete or impending fracture; p=0.60), nor with the nail type (static or dynamic fixation; p=0.82). In four
of the thirteen revised cases (31%), re-revisions were required and in three of those four needed even further surgery was needed after the re-
revisions. Conclusion This large multicentre cohort shows that an intramedullary nail is an adequate treatment for most patients and that the
complication and revision rate is low. The need for a revision is closely related to the median survival; the mean time to failure was longer than the
median survival of the entire cohort. Only if patients live long enough will they be able to develop complications. However, if patients require a
revision, there is a high risk for further complications. This stresses the importance of correct survival estimation; if a long survival is expected,
simple nailing is insufficient. Another, more durable, implant should be considered or at least more elaborate intramedullary fixation with adequate
proximal and distal fixation should be performed.

 
A-0215 Flap coverage associated with wide resection in malignant soft-tissue tumors. A case series
Salvador Ausina1, Laura Izquierdo1, Carlos Laredo2, María José Mayol1, Jorge Calbo1

1San Juan de Alicante University Hospital 2General University Hospital of Alicante

Soft tissue sarcomas are uncommon malignant neoplasms. Wide resection is the surgical treatment of choice, adding radiation in the majority of
them and, in some cases, chjemotherapy. The aim of our study is to present a case series where a flap coverage was performed after the wide
resection (in the same procedure) to reconstruct the defect. 8 patients were diagnosed of a malignant soft tissue neoplasm and treated in our
institution between March and December of 2016. Five of them were women (62%) and three men, ranging in age from 44 to 86 years-old, median
71). Three free flaps (microvascular suture two PAP flaps and one vastus lateralis) and five pediculated flaps (two latissimus dorsi, one DIEP flap,
one internal gastrocnemius and one radial flap) were performed. The specimen analysis revealed three pleomorfic sarcomas, three
mixofibrosarcomas, one melanoma, and one malignant schwannoma. Three of these cases were recurrences. One patient undergone neoadjuvant
radiation and the others were treated with adjuvant radiation. There are plenty of different malingnant soft tissue tumors, which treatment sometimes
requires an aggressive resection to minimize local recurrence. Because maintaining a reasonable function as well as starting adjuvant therapies are
important goals of the surgical treatment, a reconstruction surgery using a flap coverage in the same procedure is a good option.

 
A-0216 Pathological Fractures and Prognosis of High-Grade Osteosarcoma of the Extremities. An Analysis of 2,847 Consecutive
Cooperative Osteosarcoma Study Group (COSS) Patients.
Lisa Kelley*1, Miriam Schlegel*1, Stefanie Hecker-Nolting2, Claudia Rössig3, Peter Reichardt4, Leo Kager5, Thomas Kühne6, Georg Gasheger7,
Reinhard Windhager8, Specht1, Matthias Kevric2, Hans Rechl1, Michaela Nathrath9, Per-Ulf Tunn10, Daniel Baumhoer11, Mathias Werner10, Thekla
von Kalle2, Stefan Burdach1, Stefan Bielack §2, Irene von Luettichau §1 *§Authors contributed equally
1Klinikum rechts der Isar - Technische Universität München, Munich, Germany;2Klinikum Stuttgart - Olgahospital, Stuttgart, Germany;3Klinik für
Kinder- und Jugendmedizin- Universitätsklinikum Münster, Germany;4Onkologisches Zentrum Berlin-Buch, Berlin, Germany;5St. Anna Kinderspital,
Vienna, Austria;6Universitäts-Kinderspital beider Basel, Basel, Switzerland;7Universitätsklinikum Münster, Münster, Germany;8Allgemeines
Krankenhaus der Stadt Wien, Vienna, Austria;9Klinikum Kassel, Kassel, Germany;10HELIOS Klinikum Berlin-Buch, Berlin,
Germany;11Universitätsspital Basel, Basel, Switzerland

Background: The objective of this study was to investigate potential correlations between pathological fractures (PF) and prognosis of patients with
primary central high-grade osteosarcoma of the extremities and to evaluate the role of treatment of PF and type of operation performed. Material
and methods: We retrospectively analyzed 2,847 patients with localized or metastatic primary central high-grade osteosarcoma of the extremities,
treated between 1980 and 2010 and registered into the COSS-database. Intended treatment included pre- and postoperative chemotherapy and
surgery. Univariate survival analysis was performed with Kaplan-Meier-Analysis and Log-Rank-Test between patients with and without PF as well
as between different treatments of PF and operation type within the PF group. Multivariate survival analysis was conducted with Cox’s proportional
hazards model for all patients and then differentiated for adult and pediatric (≤18 years at time of diagnosis) patients. Results: Out of 2,847 patients,
321 (11.3%) had documented pathological fractures. At time of diagnosis, 77% of the total cohort were under or equal to the age of 18 years. In the
overall cohort, the presence of PF correlated with the tumor site (p
A-0218 Innovative platform for 3D surgical planning and execution of bone tumor resections and complex osteotomies – 30 case
studies review
Yehuda Kollender, Solomon Dadia, Yair Gortzac, Jocob Bickels, Ortal Segal, Amir Sternheim
The National Unit of Orthopaedic Oncology Sourasky Medical Center Tel Aviv Israel

Introduction In the past 18 months we introduced a new innovative platform for 3D surgical planning and execution of bone tumor resections and
complex osteotomies in the Israeli Orthopaedic-Oncology National Unit. The following study review 30 case-studies where 3D computerized and
printed models of tumor, and 3D planned and printed Patient Specific Instruments (PSI), have assisted conducting accurate surgical procedures
with final aim of accurate and controlled histological margins, sparing joint and bone stock, and improving patients' functional outcome. Additional
by-products of platform are: surgical time reduction, reduction of post-op complications, faster and shorter rehabilitation time, and shorter
hospitalization time. Methods Platform was created and introduced onto 30 cases of benign-aggressive, and all grades of malignancy bone tumors
in different anatomical sites (i.e. long bones of lower limbs; pelvis; spine; maxilla and mandible). All cases were visualized on a 3D computerized
model, using various software, and there after printed 3D model. Soft tissues and anatomical structures adjacent to resection site were printed in
accordance with surgeon preference (tumor, bone, muscles, vessels and soft tissue other organs). In some of the cases PSI were printed either to
guide resections, guide close and open procedures like cryoablation and in some cases to protect anatomical structures like vessels in the surgical
bed. In 5 cases, titanium cages were 3D printed to match a large segmental defect and acted as a semi-biological reconstruction promoting bone
healing into the cage. In cases of allograft use, matched PSI were planned for the cuts in the allograft. 3D printed models were used as well for pre-
bending of metal plates to customise the fixation. Results Printed models assisted improved planning and understanding of surgical challenges and
surgeons' response to new platform was overwhelming. Model transparency can show the extent of tumor in bone. Texture and feel identical to
tumor enabled a "dry run" on model ahead of surgery. Custom cutting jigs fit perfectly in surgery and negative resection margins were achieved.
Joint-sparing cases (otherwise reconstructed with mega-prosthesis) showed remarkable and short rehabilitation. Printed cage prosthesis
positioning proved challenging in one case which is related to our learning curve. Oncologic and functional outcome has been remarkable for all
patients but follow-up is short. Conclusions This new approach allows surgeons not only to plan and get precise knowledge of tumor size and
location, but also to anticipate complications and prepare robustly for surgery. Image fusion, tumor segmentation and 3D models are beneficial for
improved understanding of surgical challenges and planning of complex cases. Patient specific surgical tools are beneficial in guiding accurate bone
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cuts and printed prosthesis accurately reconstruct segmental bone defects. 3D surgical technology is evolving rapidly, but many challenges yet to
be overcome. Segmentation software lack curtail tools for soft tissue handling and fusion of modalities, more materials needs to be validated
medically, data and experience still needs to be accumulated, but looking at the above described experience, we believe that this new technology
platform can bring a revolutionary approach which will define the future of Orthopaedic Oncology.

 
A-0219 Computer planning and 3D-printed patient specific instruments in orthopaedic oncology procedures 
Dean Owyang, Amir Sternheim, Yehuda Kollender, Yair Gortzac, Jacob Bickels, Ortal Segal, Solomon Dadia
The National Unit of Orthopaedic Oncology Sourasky Medical Center Tel Aviv Isarel

Introduction Clear operative oncological margins are the main target in malignant bone tumour resections. Novel techniques like patient specific
instruments (PSIs) are becoming more popular in orthopaedic oncology surgeries and arthroplasty in general with studies suggesting improved
accuracy and reduced operating time using PSIs compared to conventional techniques and computer assisted surgery. Improved accuracy would
allow preservation of more natural bone of patients with smaller tumour margin. Novel low-cost technology improving accuracy of surgical cuts,
would facilitate highly delicate surgeries such as Joint Preserving Surgery (JPS) that improves quality of life for patients by preserving the tibial
plateau and muscle attachments around the knee whilst removing bone tumours with adequate tumour margins. There are no universal guidelines
on PSI designs and there are no studies showing how specific design of PSIs would affect accuracy of the surgical cuts. We hypothesised if an
increased depth of the cutting slot guide for sawblades on the PSI would improve accuracy of cuts. Methods A pilot drybone experiment was set up,
testing 3 different designs of a PSI with changing cutting slot depth, simulating removal of a tumour on the proximal tibia (figure 1) A handheld 3D
scanner (Artec Spider, Luxembourg) was used to scan tibia drybones and Computer Aided Design (CAD) software was used to simulate
osteosarcoma position and plan intentioned cuts (figure 1). PSI were designed accordingly to allow sufficient tumour. The only change for the 3
designs is the cutting slot depth (10mm, 15mm & 20mm). 7 orthopaedic surgeons were recruited to participate and perform JPS on the drybones
using each design 2 times. Each fragment was then scanned with the 3D scanner and were then matched onto the reference tibia with customized
software to calculate how each cut (inferior-superior-vertical) deviated from plan in millimetres and degrees (figure 3). In order to tackle PSI
placement error, a dedicated 3D-printed mould was used. Results Comparing actual cuts to planned cuts, changing the height of the cutting slot
guide on the designed PSI did not deviate accuracy enough to interfere with a tumour resection margin set to maximum 10mm. We have obtained
very accurate cuts with the mean deviations(error) for the 3 different designs were: [10mm slot: 0.76±0.52mm, 2.37±1.26°], [15mm slot:
0.43±0.40mm, 1.89±1.04°] and [20mm: 0.74±0.65mm, 2.40±1.78°] respectively, with no significant difference between mean error for each design
overall, but the inferior cuts deviation in mm did show to be more precise with 15mm cutting slot (p
A-0222 Vascular anatomical and extra-anatomical reconstruction: is always a safe option for the patient?
Michele Boffano1, Nicola Ratto1, Pietro Pellegrino1, Ugo Albertini1, Aldo Verri2, Stefano Marone1, Elena Boux1, Andrea Ferro1, Gianluca Collo1,
Maurizio Merlo2, Raimondo Piana1

1Oncologic and Reconstructive Orthopaedics Department – AO ‘Città della Salute e della Scienza’ – CTO Hospital – Torino - Italy 2Vascular Surgery
Department – AO ‘Città della Salute e della Scienza’ – CTO Hospital – Torino - Italy 

Objectives: The only solution for limb salvage in extra-compartmental soft tissue sarcomas involving main vascular bundle is vessel resection and
reconstruction in order to obtain adequate margins. Sometimes, an extra-anatomical reconstruction is mandatory due to local comorbidities
(radiotherapy, wound dehiscence, infection). The aim of the study is to evaluate the functional and oncological results in patients after vascular
anatomical/extra-anatomical reconstruction. Materials and Methods: Between January 2003 and September 2016, 26 patients (age range 15-90)
underwent the reconstruction of the femoral artery (19 cases), popliteal artery (4 cases), anterior tibialis artery (one case) or subclavian artery (2
cases) after the excision of a soft tissue sarcoma (25 cases) and a soft tissue invasion from a neck squamous cell carcinoma metastases. The
reconstruction was possible in 15 cases with synthetic prostheses (either Dacron or ePFTE) and in 11 cases with vein autograft (10 great
saphenous, 1 femural vein). Four out of the synthetic prostheses were extra-anatomical reconstructions. Complications, recurrence rate and
oncologic follow up were examined. Vascular follow up was conducted in all patients with a minimum of 3 months (range 3-120 months, average 80
months). Periodic follow up consisted of a clinical examination (peripheral pulse, ankle-brachial pressure index-ABI) and a US ColorDoppler
(pervious bypass, low [300 cm/s] systolic peak within the graft, rate between systolic peak flow at stenosis level and systolic peak flow at the
anastomosis). Four risk classes were used to stratify the patients immediately after surgery and to decide their vascular follow up. Results: Four
complications occurred. One case of necrotizing fascitis and bypass stenosis and 1 patient with wound dehiscence treated with VAC therapy. Two
cases of arterial thrombosis (8 and 12 months after surgery) successfully treated with endovascular desobstruction. Follow up: 16 patients NED, 2
local recurrences (in which an amputation was necessary), 1 lost at follow up, 7 died (5 progression of disease with lung metastases, 1 stroke, 1
pneumonia when inpatient for thrombosis treatment). Risk class: 18 patients with low risk profile (vascular follow up at 6-12 months), 8 intermediate
risk profile (vascular follow up at 3 months), no patients in high/very high risk profile (immediate angiography or by-pass desobstruction).
Conclusions: Extra-anatomical reconstruction of the vessels is a consolidated technique in trauma but it can represent a reliable solution in limb
salvage surgery for extra-compartmental sarcomas involving main vessels. Wide resection followed by vascular reconstruction provides long-term
local control and an acceptable limb function. Overall survival is comparable with other treatments. A vascular follow up is mandatory in order to
prevent possible complications and provide an early intervention to save the limb. Oncological and vascular follow up may not correspond. Wider
case series from international reference centres are mandatory to confirm these promising results.

 
A-0223 Pan Aurora Kinases inhibitor: a new promising targeted therapy in liposarcomas
Jean Camille Mattei (1-2), Carine Jiguet-Jiglaire (1-2), Nicolas Macagno (1-3), Doriane Barets3, Sylviane Olschwang4, Frédéric Chibon5, Geoffroy
Venton6, Alexandre Rochwerger2, Corinne Bouvier-Labit (1-3) and Sébastien Salas (1-7)
1Inserm, Aix-Marseille Université, CRO2 UMR_S 911, Marseille, 13385, France 2APHM, Hôpital de la Timone, Service d'Orthopedie et
traumatologie, Marseille, 13385, France 3APHM, Hôpital de la Timone, Service d’Anatomie Pathologique et de Neuropathologie, Marseille, 13385,
France 4Inserm, Aix-Marseille Université, Unité Mixte de Recherche S910, Marseille, 13385 France 5Institut Bergonié, Bordeaux, 33076, France 6
APHM, Hôpital de la Conception, Service d'Onco-Hématologie, Marseille, 13005, France 7APHM, Hôpital de la Timone, Service d’Oncologie
adulte, Marseille, 13385, France

Soft tissue sarcoma (STS) are rare and aggressive tumours. STS are subdivided into numerous histological subtypes of frequent poor prognosis.
Liposarcomas (LPS) represent the majority of these entities. Aggressiveness and deep localization of dedifferentiated LPS are linked to high level of
recurrence. No treatment available to date among all new recently tested molecules has shown high efficiency and five-year overall survival has
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remained stuck around 60-70% over the past three decades. In 2010, the CINSARC signature offered new potential therapeutic targets such as
Aurora Kinases A and B, which were labelled as “top-genes” in this signature. However no specific work studied implication of these proteins in
sarcomas, especially in liposarcoma. AMG900 is a pan Aurora Kinase inhibitor, which has shown efficiency in several other cancer-types (breast,
pulmonary, thyroid, prostate…) and was never tested on sarcomas. Considering literature paucity regarding aurora kinases implication in sarcomas,
their targeting and the urge to develop new drugs in this pathology, we decided to explore Aurora Kinases and their inhibition in sarcomas,
specifically on LPS. In this study, we first showed a statistical correlation between AURKA and AURKB mRNA overexpression and a low metastasis-
free survival, linking for the first time Aurora Kinases expressions with prognosis in sarcomas. We then analyzed AURKA and AURKB expression at
genomic and protein level on a 9-STS cell lines panel. Our results highlight STS heterogeneity, especially in LPS subtype. We performed inhibition
of AURKA and AURKB by RNAi and drug targeting with AMG 900 in four LPS cell lines. Inhibition of those two targets reduces cell survival and
clonogenic proliferation, induces apoptosis and polyploidy. Doxorubicin, the standard chemotherapeutic treatment in STS, was also tested alone
and in combination with AMG900. The final results suggested this aurora kinases inhibitor could be considered as enhancer of standard treatment
or as an independent drug. Our findings highlight the potential cytotoxic effect of AMG 900 on several STS, especially on dedifferentiated LPS, with
an impact on clonogenicity, proliferation and DNA accumulation, acknowledging that Aurora Kinases inhibition by AMG900 could be a promising
therapy in STS.

 
A-0225 Chondrosarcoma recurrence of the distal femur – Case report
Razvan Ene(1,2), Marian Pleniceanu1, Zsombor Panti1, Mihai Nica1, Mihnea Popa1, Catalin Cirstoiu(1,2)
1Emergency University Hospital of Bucharest, Romania 2University of Medicine and Pharmacy "Carol Davila" of Bucharest, Romania

Chondrosarcoma is a type of sarcoma that affects the bones and joints, and represents about 30% of bone cancers. It can occur at any age and the
most common sites are the femur and humerus. It has a variety of subtypes, ranging from the standard chondrosarcoma (90%) to very rare, and
often hard to treat, subtypes. As with most bone tumors, it is resistant to chemotherapy and radiotherapy. We present the case of a 59 years old
male, that came to our clinic with a long history regarding the treatments he underwent for his distal femur chondrosarcoma. The patient was first
diagnosed 7 years ago in a different clinic, where he had the tumor removed and the remaining void was filled with cement. At that stage the
histopathologic result was chondrosarcoma G1. After a period of 3 years, the patient suffered a fracture of the distal femur, for which a dynamic
condylar screw was used to fixate. After 3 more years the patient came to our clinic with a massive recurrence at the initial site. From the
investigations resulted that the tumor was spread in the soft tissues surrounding the distal femur, as well as the knee. A biopsy was made initially
and the result was chondrosarcoma G2. A wide resection of the distal femur was performed, with the implantation of a intramedullary long nail with
cement on it in the remaining proximal femur and the tibia. During the days after the surgery the patient developed an ischemic syndrome and the
amputation of the proximal femur was performed. The choice of treatment from the previous clinic played a major role in the end outcome. This case
shows the importance of choosing the correct treatment, with various implications for both the patients and surgeons alike.

 
A-0230 Prognostic Factors and Long Term Outcome of Non-metastatic Osteosarcoma in Children
Manal Zamzam1, Emad Ali H.Moussa6, Ahmed El ghoneimy3,Mohamed S Zagloul5, Iman Zaky7, Hala Taha4, Magdy El Sherbiny2, Omneya
Hassanain8, Nehal Kamal8, Sonia Ahmed1

1Department of Pediatric Hematology/Oncology, Children's Cancer Hospital Egypt (CCHE), National Cancer Institute, Cairo University, (NCI) 2
Department of Orthopedic Surgery, CCHE, (NCI) 3Department of Orthopedic Surgery, CCHE, Faculty of Medicine Cairo University 4Department of
Pathology, CCHE, (NCI) 5Department of Radiation Therapy, CCHE, (NCI) 6Department of Pediatric Hematology/Oncology, Children's Cancer
Hospital Egypt (CCHE), Faculty of Medicine, Menofeya University 7Department of Radiodiagnosis, CCHE, (NCI) 8Department of Research, CCHE

Background: To identify the risk factors affecting outcome and recurrence in patients with non-metastatic osteosarcoma of the extremity. Patients
and Methods: One hundred and sixty nine (169) patients treated at The Children's Cancer Hospital-Egypt between January 2009 and December
2015, were retrospectively evaluated in relation to gender, age, tumor site and volume, type of surgery, surgical margins, and histologic response to
preoperative treatment. Results: With a median follow-up of 26 months (range 6-87 months), the 5-year event-free survival (EFS) and overall
survival (OS) rates were 52.8% and 75.9%, respectively. Upon uni-variate analysis, tumor volume ≥ 400 ml (P= 0.008) adversely affected the EFS,
whereas good histologic response to neoadjuvant chemotherapy (P= 0.001) and limb salvage surgery vs amputation or rotationplasty (P= 0 .001)
positively correlated with EFS. Local and systemic recurrences occurred in 58 patients (34.3%) (39 patients developed pulmonary metastasis, 7
patients had both bone and pulmonary, 7 patients had local recurrence while 5 patients developed both local and systemic recurrences). Upon
Multivariate analysis good histologic response to neoadjuvant chemotherapy (P
A-0233 Reconstruction of bone defect with 3D-printed pelvic endoprosthesis after pelvic tumor resection
Wei Guo, Haijie Liang, Tao Ji, Yidan Zhang, Yifei Wang
Musculoskeletal tumor center, Peking University People’s Hospital, Beijing, China

 To assess the feasibility of three-dimensional (3D) printing technology for pelvic reconstruction, we performed a retrospective study of patients with
pelvic tumors who received tumor resection and reconstruction using 3D-printed pelvic endoprosthesis. Patients and Methods: Thirty-five patients
received tumor resection and functional reconstruction with 3D-printed pelvic endoprostheses in our center from Sep. 2013 to Dec. 2015. According
to Enneking and Dunham’s classification, there were 3 cases of Type I, 5 cases of Type I+II, 2 case of Type I+II+III, 10 cases of type I+II+IV, 3
cases of type I+II+III+IV and 12 cases of Type II+III resection. Methods of reconstruction included 3 patients with 3D-printed iliac endoprosthesis,
12 patients with 3D-printed standard hemipelvic endoprosthesis and 20 patients with 3D-printed screw-rod connected hemipelvic endoprosthesis.
Results: All 35 patients underwent en bloc resection. Margins were wide in 15 cases, marginal in 14 cases and intralesional in 6 cases. After a mean
followed-up of 20.5 months (6 to 28), 25 patients survived without evidence of disease, 5 patients were alive with diseases and 5 patients died of
distant metastasis. The average MSTS 93 score was 22.7 (20 to 25) for patients with iliac endoprosthesis reconstruction, 19.8 (15 to 26) for
patients with standard hemipelvic endoprosthesis reconstruction, and 17.7 (9 to 25) for patients with screw-rod connected hemipelvic
endoprosthesis reconstruction among the 30 alive patients at the last follow up. Conclusions: The application of 3D-printing technology could
facilitate precise matching and osseointegration between the implants and host bone. Our clinical results proved that application of 3D-printed pelvic
endoprostheses for reconstruction of bony defect was safe without additional complications, and that good functional results could be expected
during short-term follow-up.
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A-0236 Limb salvage surgery in Ewing's sarcoma: survival, complications and risk factors
Isidro A Gracia, Jordi Alvarez, Claudia Lamas, Ana Peiro, Laura Trullols
Orthopaedic Oncology Surgery Unit Hospital Sant Pau Barcelona Spain

PURPOSES: Ewing sarcoma (ES) is an aggressive tumour, radiosensitive; it affects mainly adolescents and young adults. Their short survival in
cases treated by radiotherapy and surgery increased with the introduction of the chemotherapy guidelines, establishing multimodal treatment
models, with the consistent development of the local treatment techniques. The techniques of salvage of extremity (LS), based on the tumour
resection and reconstruction of the default by structural bone allograft or prosthetic joint progressively replaced amputation as a surgical technique.
This became the principal local surgical treatment technique. Survival in general ES series stands at around 70% and the prognostic factors are well-
known, for example dissemination to diagnosis, treatment response or tumour size. Local complications in LS techniques and associated factors are
also known. For these reasons, this study aimed to analyse survival, local and remote cancer events and local complications in locally treated
Ewing's sarcoma by limb salvage in the context of multidisciplinary treatment. METHODS: Cases of ES that were studied revised and processed by
the Unit of Oncological Orthopaedic Surgery at our Hospital between 1984 and 2008. Those cases selected were treated by multimodal therapy and
locally by LS. Treatment of each patient and personal characteristics as well as the both general and local adverse events were revised. RESULTS
A total of 90 patients with ES were assessed, of which 50 were treated by multimodal therapy and LS techniques. The average age was 20 years
and the main location was in femur and pelvis. The overall survival was 68.8% and event free survival 60.6% at five years. The response to previous
treatment, pelvic localization and age were prognostic factors. Distant metastasis was 36%, in response to previous treatment, pelvic localization
and the presence of local recurrence were independent predictors of risk. Local recurrence was 14%. Age, the margins of resection, and the axial
location were associated with worse recurrence-free survival. In 26.3% of reconstructed cases there was a mechanical complication. The
independent predictive factors for mechanical failure were tumour size and the reconstruction carried out. In 7.9% of reconstructed cases
postoperative infection occurred. The reconstruction with prosthesis, location in tibia and preoperative irradiation were associated with worse
infection free survival. 6% needed secondary amputation, these being the cases presented by local infection and located in tibia showing the worst
amputation-free survival. CONCLUSIONS Survival and the presence of local or distance cancer events treated with LS is similar to the previously
used general treatment series. Associated risk factors are not different, except for the presence of metastasis at diagnosis. The presence of local
non-oncological complications and the need for amputation are similar to other LS series, as well as the related predictive risk factors.

 
A-0238 Acral Myxoinflammatory Fibroblastic Sarcoma: Case Report and Review of the Literature
Isidre A Gracia, Antonio Garcia, Ignasi Proubasta, Laura Trullols, Ana Peiro
Orthopaedic Oncology Surgery Unit Hospital Sant Pau Barcelona Spain

PURPOSES Acral myxoinflammatory fibroblastic sarcoma (SFMI) is a rare low-grade malignant soft tissue tumour, usually observed in the
extremities of middle-aged patients. Clinically, the lesion is infiltrating, pain-free and with slow progression. A case involv-ing the hand is presented,
doing an extensive review of the literature, with attention to diagnosis and treatment. METHODS The patient is a man of 31 years old, who was
refereed from another Centre for study and treatment of a lump in the right hand of two years of evolution. According to the patient, he noticed the
appearance of a small mass in the palmar face of the hand, between the ring and little fingers, with a digit palmar location. The histopathological
study showed the presence of abundant small-medium gauge vessels and some cells with cytoplasmic vacuolization ("pseudolipoblasts"). The
immunohistochemical study showed positive for CD34 and negative for S-100 protein. The morphological findings, mainly the prominent myxoid
stroma, raised the differential diagnosis between benign lesions (myxoma, ganglion, or superficial angiomyxoma) and, due to the size, with
malignant lesions (myxoid liposarcoma or low grade fibro myxoid sarcoma). The negativity for S-100 protein virtually ruled out a tumour of neural
lineage. In addition, the FISH study to detect the rearrangement of the DDIT3 gene was negative, which did not support the differential diagnosis of
myxoid liposarcoma. RESULTS Thus, without a true histopathological diagnosis, we decided on a surgical treatment due to the rapid progression
and expansion of the lesion. After three years follow-up the patient is relapse-free. DISCUSSION The SFMI was simultaneously first described in
1998 by three groups of pathologists: Kindblom, Montgomery and Michal. The tumour usually develops in patients of all ages, but especially
between the 4th and 5th decades of life. Both genders are affected. It presents as a mass in the extremities, especially the fingers, and is usually
included in the subcutaneous cellular tissue, with slow growth and usually painless. The treatment consists of wide tumour resection, which can be
aided with radiation therapy in patients with positive margins. In this sense, while radiation therapy is not well received in the hand, our experience
and that of other authors, is that a high rate of healing can be achieved. In fact, its preoperative use in many other soft tissue sarcomas is
recommended. However, local recurrence is high, between 22% and 67% of cases, and half of them happen within a 4-10 month period, that did not
occur in our case. Sometimes, amputation is needed due to multiple recurrence. Three cases of metastases are described in the literature with none
of them causing death associated with the SFMI. However this is likely to be described with long term studies. Key words: Sarcoma, fibroblastic,
myxoinflammatory, myxoid, inflammatory, acral.

 
A-0239 Giant cell tumor of bone: A series of 97 cases with a mean follow-up of 12 years
Isidre A Gracia, Ana Peiro, Laura Trullols, Ferran Abat, Antonio Garcia
Orthopaedic Oncology Surgery Unit Hospital Sant Pau Barcelona Spain

Abstract Purpose To describe our series of patients with giant cell tumour of bone with a long-term follow-up to show the results obtained with our
treatment protocol. Material and methods A total of 97 histologically confirmed giant cell tumour of bone were treated in our center between 1982
and 2009. The mean follow-up period was 12 years (2-27 years). The treatment received was determined by the radiological grade based on the
Campanacci classification. The series consisted of 53 women (54.6%) and 44 men (54.4%) with a median age of 34.16 years (15-71 years). The
data collected was focused on the clinical presentation, location, phase, extension, recurrences, and complications. Results The treatment most
used in Campanacci grades I and II was intralesional excision with high velocity drilling and filling with a graft. In grades III that could not be treated
with the aforementioned method, it was decided to perform en bloc resection. An overall recurrence rate of around 25.8% was observed. Seven
cases (7.2%) presented with a recurrence of the malignancy. The death rate at the end of follow-up was 2.1% (2 cases). Conclusions Curettage with
a high-velocity drill and a bone graft in giant cell tumour of bone Campanacci grades I and II obtain good results after long-term follow-up. Some
grade III giant cell tumour of bone that cannot be treated with this therapeutic option require en bloc resection and reconstruction. Keywords Giant
cell tumour of bone, Recurrence, Curettage, Treatment
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A-0240 Intraosseous Schwannoma Tumor In Mobile Spine; A Case Report.
Isidre A Gracia, Rocio Gabriele, Peiro Ana, Trullols Laura, Velazquez JuanJose, Perez Belen, Vila Gemma
Orthopaedic Oncology Surgery Unit and Vertebral Surgery Unit Hospital Sant Pau Barcelona Spain

Keywords: Schwannoma, Intraosseous, Tumor, Spine Background The schwannoma or Neurilemmoma is a common benign tumor originated from
the nerve sheath, thus it is usually found in the soft tissue. However, few cases of osseous involvement have been reported in literature, mostly in
small bones. Other bone locations are extremely rare. Case Presentation A seventy-six year old patient complained of weakness in the left lower
limb. A CT-scan and the Magnetic Ressonance showed a psoas tumor involving the vertebral body of L3 and with extension into the psoas muscle,
not affecting any nervous structure. The CT-guided biopsy foundings suggested an schwannoma tumor. Outcomes The surgery was planned by a
multidisciplinar team. Tumor resection was made through a retroperitoneal approach and the osseous origin of the tumour was confirmed. A
curettage was performed, and due to preservation of the pedicles only an anterior spine stabilization was needed. The histological tumor analysis
confirmed the suspected diagnose of schwannoma. After surgery the patient was free of pain and with no recurrence after 12 month follow-up.
Discussion Intraosseous schwannoma tumors are a rare entity but have a good prognosis. It is important to supply histopathological confirmation of
any tumour before any surgery and to perform a multidisciplinar approach. In our case, the surgery consisted of a curettage and an anterior spine
stabilization.

 
A-0241 Hemivertebrectomy for local recurrence of chondrosarcoma final
Cláudia Rodrigues, Luis Coutinho, Marta Santos, Pedro Serrano, Vânia Oliveira, Pedro Cardoso
Centro Hospitalar do Porto, Porto, Portugal

INTRODUCTION: Chondrosarcoma is a malignant tumor exhibiting chondroid differentiation. It is a rare cancer that accounts for about 20% of bone
tumors and usually starts in the bones of the arms, legs or pelvis, and rarely arising in the rib. This type of cancer does not respond to systemic
therapy, thereby surgery is the only curative treatment option, given that a rib resection with an adequate margin can be challenging and local
recurrence is a frequent problem. CLINICAL CASE: A 49-year old man was diagnosed with a tumor lesion in the right fifth rib in 2013 and subject to
a percutaneous biopsy, which revealed a chondrosarcoma. The patient was then subject of a rib resection. Anatomo-histologic study confirmed the
diagnosis and assured the wide margins. Then, the patient maintained follow-up in our institution, with periodic imagiological studies, without
showing recurrence. About 2 years after the surgery, complains of right chest pain started. Imagiological study showed a mass with 35x25mm in the
fifth vertebra, suggestive of local recurrence. The patient was subject of a thoracotomy and resection of the lesion, with the need of resection of the
fourth rib; a hemivertebrectomy; and a 4 levels dorsal spine instrumentation. The chest wall defect measured about 4 cm, and reconstruction was
performed using a polypropylene mesh as cover. Anatomo-histologic study confirmed a relapsed chondrosarcoma. Postoperative course has been
uneventful for 9 months, and subsequent imagiological studies have not showed local recurrence. CONCLUSION: The choice of treatment of
chondrosarcomas is surgical resection, even though the risk of local recurrence, this treatment strategy is effective.

 
A-0242 Refractory desmoid-type fibromatosis with a response to pazopanib treatment; there cases reports
EIsuke Kobayashi1, Hirokazu Chuman1, Akira Kawai1
1National Cancer Center Hospital, Tokyo, Japan

Background Desmoid-type fibromatosis (DTF) usually behaves as an indolent disease. A wait-and-see policy at the initial presentation is the current
standard treatment of DTF. Although some cases of DTF have a very aggressive course with a high tendency toward local recurrence, the
significance of surgery is still controversial, and systemic treatment options are very limited. Here we report three Japanese patients with
unresectable DTF treated with pazopanib. Cases Case 1. A 19-year-old male Japanese patient with unresectable recurrent DTF in his thigh was
admitted to our institution 6 months after initial surgical resection by a referring surgeon. Magnetic resonance imaging (MRI) confirmed a huge
recurrent tumor involving his sciatic nerve. Though he had started systemic treatment with NSAIDS or tamoxifen or methotrexate for two years,
there was a gradual increase in the size of the mass and worsening of pain. Eventually he started treatment with pazopanib (800 mg). Pazopanib
treatment brought about a significant improvement in clinical symptoms after three months of treatment. MRI demonstrated a remarkable
radiological response with significantly decreased gadolinium enhancement and persistent regression. Second-look biopsy confirmed the
histological degeneration of this tumor. His tumor has remained stable in size one year after starting pazopanib treatment. Case 2. A 60-year-old
male Japanese patient with huge DTF in his chest wall was admitted to our institution. CT confirmed a tumor seemed to be unresectable due to its
involvement in his 2nd to 6th libs. Though he had started systemic treatment with NSAIDS or tamoxifen or methotrexate for one year, the mass
showed progression in size. He started treatment with pazopanib (800 mg). Then he achieved a remarkable shrinkage of the tumor only one month
after the pazopanib administration. The dose was finally reduced to 400 mg due to severe hand-foot syndrome. Case 3. A 23-year old male
Japanese patient with DTF involving peroneal nerve was admitted to our institution. The mass showed a gradual increase with mild pain despite
systemic treatment including methotrexate for two and half years. After he started treatment with pazopanib (800 mg), the first assessment MRI
after two months treatment showed reduction in tumor size. Mild diarrhea (G1) was the only side effect and he remains on full does of pazopanib
with ongoing clinical benefit. Conclusions Pazopanib can be an effective and promising treatment option for progressive or refractory DTF.

 
A-0243 Safety, osteointegration and bone ingrowth analysis of PMMA-based porous cement on animal metaphyseal bone defect
model.
Bruno Cimatti1, Mariana Avelino dos Santos1, María Sol Brassesco Annichini2, Laura Tiemi Okano2, Wendell Monteiro Barboza1, Marcello Henrique
Nogueira-Barbosa1, Edgard Eduard Engel1.
1Ribeirão Preto Medical School - University of São Paulo, Ribeirão Preto, Brazil,2Faculty of Philosophy, Sciences and Letters at Ribeirão Preto -
University of São Paulo, Ribeirão Preto, Brazil 

Bone defects created after curettage of benign bone tumors are customarily filled with solid Poly(methyl methacrylate) (PMMA) or other bone
substitutes. In the present study, we depicted a porous PMMA-based cement (produced by mixing sodium bicarbonate and citric acid) and
evaluated the prospect of its clinic application. Cement samples were characterized by High Performance Liquid Chromatography (HPLC) coupled
to mass spectrometry and its cytotoxicity evaluated in fibroblast cultures. Implantation in rabbits allowed the histologic analysis of bone, kidneys and
liver for toxicity and coagulation tests, and MRI images for hemostasis evaluation. Osteointegration was analyzed through radiography,
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microtomography (Micro-CT), scanning electron microscopy (SEM) and histology of sheep specimens. Rabbit specimens were analyzed 1, 4 and 7
days after implantation of porous or solid bone cement in 6.0 mm femoral defects. Sheep specimens were analyzed 3 and 6 months after
implantation or not of porous or solid cement in 15.0 mm subchondral tibial defects. The production process did not release any detectable toxic
substance but slightly reduced fibroblast proliferation in vitro. Until 7 days after surgery, no local or systemic alterations could be detected in
histology, nor hematoma formation in histology or MRI. Sheep implants showed 6 mm linear ingrowth from the bone cement interface and 20% bone
ingrowth considering the whole defect area. Radiography, Micro-CT, SEM and histology confirmed these findings. We conclude that our porous
PMMA-based cement presented high rates of osteointegration and bone ingrowth and is an attractive alternative treatment for bone defect filling.

 
A-0245 Treatment outcome and complications of different fillers used after curettage of benign bone tumors. A systematic review. 
Nelson Fabrício Gava1, Edgard Eduard Engel1, Lídia Maria Prada1, Daniel Augusto Carvalho Maranho1.
1Ribeirão Preto Medical School - University of São Paulo, Ribeirão Preto, Brazil.

Introduction and Objectives: The treatment of some benign bone lesions is usually performed by curettage and filling the cavity with either
autologous bone graft, bone cement allograft, heterologous graft or synthetic bone substitutes. More recently, some authors suggest that these
defects do not require any filling to consolidation. With a systematic review of the literature, our goal was to identify whether these cavities need to
be fulfilled and what is the best filling method. Methods: We performed an electronic search using PubMed and Lilacs databases without restriction
of publication dates, searching for studies describing filling options of bone cavities, after benign bone tumor curettage. Complications, time required
for consolidation, period without weight bearing in the operated limb, functional assessment and its relationship to the size of bone defect and filling
method, were the data of interest of this review. Results: Sixty-two articles were included after evaluation of 2456 studies enrolling 2555 patients.
Only one was a randomized trial. There was no variation of functional evaluation according to "Musculoskeletal Tumor Society Score” (MTSS)
among different treatments modalities. Relapse rates could not be related to treatment options, except for giant cell tumor (GCT) treated whit bone
cement .The average time of weight bearing protection was 8 weeks, except for the treatment with bone cement in which early weight bearing was
allowed . The higher fracture rate (6.6%) corresponded to the cavities left unfilled. Bone substitutes showed slightly longer healing time (4 months).
Discussion/ Conclusion: None of the filling methods was free of complications, but cavities left unfilled had lower complication rates, except for
fractures. Osteosynthesis showed to be a reliable method for fracture prevention. Thus, we concluded that none of filling methods was free of
complications, and there is just a little difference between these methods, even when compared to not filling. If there is a difference on consolidation,
this has not been detected in clinical studies. For this reason, leaving empty the bone cavities may be an attractive alternative. The combined
prophylactic stabilization radically reduced fracture rate, and therefore should be considered more often, once the predictive parameters for fracture
risk are flawed. The main limitations of this review are related to the near absence of randomized study and consequent inclusion of many studies
describing low level of evidence, and the inability to relate the data and epidemiological trends in each case, especially in larger series, which limits
the interpretation of some data.

 
A-0249 Myxoid liposarcoma of the head and neck. Presentation of a case.
Patricia Martin-Playa, Eduardo Vicario-Elorduy, Francisco Collia-Martin, Raquel Mazarrasa-Alonso, Juan Jose Garcia-Gutierrez
Plastic Surgery and Great Burn Department, Cruces University Hospital, Bilbao, Spain

INTRODUCTION Liposarcomas are the most common histological type of sarcomas in adults, and are usually located in extremities and
retroperitoneum. Presentation in the head and neck region is rare. Myxoid liposarcoma represents a good prognosis subtype of liposarcoma, with
high incidence of local recurrence, and low incidence of metastases (that tend to show an unusual pattern). Elective treatment for primary tumor and
recurrences is wide excision with or without postoperative radiotherapy associated. CLINICAL CASE A 54 year old male was referred to our
department after a ultrasound guided biopsy of an elastic nodule measuring 3x3cm located in the right occipital area, diagnosed as grade I myxoid
liposarcoma. Wide excision (2cm margin) and direct closure was performed. Two years later, the patient presented a recurrence of the tumor,
needing a second excision surgery and coverage using a myocutaneous ipsilateral trapezium flap. Postoperative radiotherapy was associated. An
additional surgery of thinning and reposition of the flap was needed for cosmetic purposes. After a 2 year follow up, no local recurrence or distant
metastases were diagnosed. DISCUSION Liposarcomas of the head and neck are extremely rare entity that need correct diagnosis and wide
excision. Despite the good prognosis of pure myxoid liposarcomas (with no round cell or dedifferentiation described anatomopathologically), a high
local recurrence rate has been described (up to 30%) despite wide excision. Addition of postoperative radiotherapy decreases the incidence of local
recurrence. When a recurrence appears, a new wide excision has to be performed; the head and neck region has limited margins for direct closure,
so regional flaps become a useful reconstructive tool. The use of myocutaneous flaps (such as trapezius flap) provides a good surgical bed that
avoids complications when postoperative radiotherapy is needed.

 
A-0252 Mutual influences between molecular target drug therapy and surgical intervention for spinal metastasis.
Yoko Hagiwara1, Shintaro Iwata2, Keiji Wada1, Yasuaki Murata1

1Tokyo Women's Medical University, Tokyo, Japan2Chiba Cancer Center, Chiba, Japan

Background Spine is the most frequent site of bone metastasis from cancer. Spinal metastases that detected during or in advance commencing
cancer treatment largely affects subsequent systemic treatment since it leads to severe deterioration of patient's activity due to severe pain,
paralysis and incontinence. Introducing molecular target drug (MTD) for cancer therapy brings prominent improvements of patient survivals,
especially for lung or breast cancer patients. MTD therapy is one of the significant prognostic factors for patients with bone metastasis. However,
little is known about mutual influences between MTD therapy and surgical intervention for spinal metastasis. The aim of this study is to clarify the
effect of MTD therapy for spinal metastasis surgery and that of spinal surgery for subsequent MTD therapy. Patients and methods Sixteen patients
who underwent surgery for metastatic spinal lesion from January 2014 to December 2016 in our hospital was examined. Surgical indication was
decided according to the discussion on the cancer board at our hospital; mainly the patients with severe pain with instability or incomplete palsy,
already underwent radiotherapy, and with life expectancy more than 6 months. Male was 9 (56%) and mean age at surgery was 67 years old (range,
49-91 years old). Primary cancers were 5 in lung, 4 in kidney, 2 in breast, and 1 in thyroid, prostate, liver and soft tissue sarcoma. Spinal metastasis
location was 3 in cervical, 12 in thoracic, and 1 in lumber spine. Pre- and postoperative MTD therapy was performed in 8 (50%) and 6 (38%)
patients, respectively. Common MTDs were sunitinib and axitinib for kidney cancer, bevacizumab for ling and colon cancer, and crizotinib and
alectinib for lung cancer. Vast majority of the patient underwent decompression and posterior fixation whereas one patients received total
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spondylectomy. Performance status (PS) was evaluated on before and after the surgery, and 7 (44%) improved their PS after the surgery. Follow up
period was ranged from 2 to 30 months (mean 10 months). At the time for last follow up, 7 were died of the disease. Results The 12-month disease
specific survival (DSS) was 58% (95% CI, 32-80%). Only one patients who received preoperative MTD therapy experienced a surgical site infection
(6%) whereas no significant association was observed between the incidence of surgical site infection and preoperative MTD therapy (P=0.23).
Meanwhile, 5 out of 8 patients (63%) who were administrated MTD preoperatively could resume after the surgery within median 6 weeks (range, 2
to 16 weeks). Patients who received MTD therapy before and after the surgery demonstrated a tendency for better DSS (12m DSS, 83% vs 41%,
P=0.25) and significant association with PS improvement (100% vs 18%, P=0.0007). Conclusion In the present study, preoperative MTD therapy
did not correlated with the incidence of wound complication in the patients who underwent spinal metastasis surgery, although one third of those
patients ceased MTD therapy after the surgery. The patients who can continue their MTD therapy after the surgery would have a favorable
oncological and functional outcome, meaning a good candidate for invasive spinal surgery.

 
A-0256 Radiologic response of non-metastatic extremity soft tissue sarcomas to preoperative radiotherapy: Evaluation of the
changes in tumour volume, stage and surgical plan
Merter Yalcinkaya, Yavuz Arikan, Sami Sokucu, Devrim Ozer, Ismet Oral, Yavuz Kabukcuoglu
Baltalimani Bone Diseases Training and Research Hospital, Istanbul, Turkey

The combination of wide resection and radiotherapy (RT) in the treatment of soft tissue sarcomas (STS) in extremity is a well-described and
validated treatment modality. Preoperative RT (Pr-RT) in STS treatment is preferred more frequently than postoperative RT, because of exposing
radiation to a relatively smaller surgical area with less amount of radiation doses. Despite advantages, the increase in the size of STS following Pr-
RT may require wider resections. The aim of the study is to evaluate the changes in tumour volume, stage of the lesion and surgical plan by
comparing data prior to Pr-RT and prior to surgical intervention, to interpret the relation between radiologic response of STS to Pr-RT and
histological diagnosis and to question the neccessity to change RT strategy under the light of the gathered data. Patients with histopathologically
confirmed non-metastatic STS in extremity that were treated with Pr-RT (50 Gy in 25 fractions) before wide resection whom treatment planning
were decided via multidisciplinary team approach in musculoskeletal tumour board of our institute between the years of 2012 and 2016 were
retrospectively reviewed. Tumour volume and size measurements were reviewed by a single musculoskeletal radiologist in a blinded fashion
according to magntic resonance images before Pr-RT and before surgical intervention. Stages of the STS were recorded according to AJSS
staging system version 7. Radiologic response to RT were noted according to RECIST guideline version 1.1 as complete response, partial
response, stable disease and progressive disease. Possible disparities between planned and actual surgical procedures before and after Pr-RT
treatment were reported. With the inclusion criteria, 22 patients (13 male, 9 female, mean age at surgery 47,6 years, range 15 to 81) were enrolled
in the study. Mean change in tumour volume was +38,7 (increased in 13 cases, decreased in 9, range -93,9% to +386,6%, median +17,6%). By
RECIST there was stable disease in 16 cases, partial response in 1 and progressive disease in 5. Stage was found to be increased following RT in
two cases and in four cases surgery plan was modified due to increase in tumour size and expansion. The radiologic response of STS to Pr-RT is
variable, but the increase in size following Pr-RT is a much more common situation which might lead to increase in stage and therefore the surgical
plan. A much more frequent radiologic follow-up during Pr-RT and modifications in RT strategy may prevent tumour size increase and surgical plan
changes, avoiding complex resections.

 
A-0258 A rare localization of the B-cell lymphoma
Huseyin Botanlioglu1, Gokhan Kaynak1, Burkay Camurdan1, Mehmet Fatih Guven1, Esref Terzi1, Yigit Kultur1, Muharrem Babacan1Kerem Ozcan2,
Nukhet Tuzuner2

1Istanbul University Cerrahpasa Faculty of Medicine, Department of Orthopaedics and Traumatology, Istanbul, Turkey; 2Istanbul University
Cerrahpasa Faculty of Medicine, Department of Pathology, Istanbul, Turkey

Primary lymphoma of bone is a rare lymphoproliferative malignancy arising in bone. Its accounts for less than 2 percent of all lymphomas in adults.
Lymphoma of bone tends to arise in the pelvis and proximal femur but our case is in scapula. A 46 years old male patient who haven't had any
health problems before, applying to hospital on 2016 may because of pain in his left. Patient's complains who has given conservative treatment,
decreases. Patient having a left shoulder pain 3 months after the first treatment and does not answer the conservative treatment. Patient did not
report any trauma to the shoulder area. The patient applies to our hospital with left shoulder have a magnetic resonance imaging test results. Patient
had pain and limited moving ability on his left shoulder at the physical examination, and have not seen any swelling, fewer or redness. Right
shoulder examination was normal, there wasn’t any pain or limited range of motion. Left scapula superior was painful with pressing. Left shoulder
joint movements were painful but not limited. Have not seen any swelling, fewer or redness during examination. Plain X-ray of the left shoulder
revealed a lytic area at lateral scapula spine. Left shoulder magnetic resonance imaging revealed lesion areas at the level of the scapula, there is a
massive lesion on the lateral side of the scapular spine, hypo intense on the T1-weighted sections, hyper intense on the T2-weighted sections, and
expansile, contrasting, space-occupying lesions leading to destruction in the cortical structures. The lesion extends to periosseous fatty plans
slightly. In addition, there is signal change and contrast enhancement of the focal invasive pattern in muscular structure in the posterior near region
of the scapular spine. The size of the lesion is about 3.5x2.5x1.5 cm. Subsequently, PET-CT imaging was performed on the patient. According to
the PET-CT report, bone lesions accompanied by intense hyper metabolism with locally observed cortical destruction and lithic appearance
consistent with similar localizations in the bilateral scapula were detected. As a result of our assessment of the patient, we decided to open biopsy
for the patient’s left scapula. Pathology resulted in diffuse large B-cell lymphoma. The most common sites of primary bone lymphoma are
involvement the femur (27%), pelvis (15%), tibia/fibula (13%), humerus (12%). The typical presentation is bone pain and less commonly a palpable
mass/swelling, erythema, and pathologic fracture. As was the case in our patient presented here, the lesion was painful at scapula. In conclusion,
lesions of primary bone lymphoma at scapula have not frequently been reported. The primary treatment of lymphoma is chemotherapy, as we
practice our patient. Local control usually is attained with radiation therapy. Surgical intervention is rarely needed but may be indicated for treatment
of impending or actual pathologic fractures.The surgeon who will treats the mass should not ignore hematologic oncologic conditions except for the
bone malignancies.

 
A-0262 Radiological Changes Following Successful Ablation of Osteoid Osteoma
Murat Hiz1, Soner Kocak1, Burkay Camurdan1, Fatih Gulsen2, Suleyman Dikici2
1Istanbul University Cerrahpasa Faculty of Medicine, Department of Orthopaedics and Traumatology, Istanbul, Turkey 2Istanbul University
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Cerrahpasa Faculty of Medicine, Department of Radiology and İnterventional Radiology, Istanbul, Turkey

Radiofrequency ablation(RFA) is a semi-invasive popular method in the treatment of osteoid osteoma located in a deep bones. Assessment of
treatment success depends mostly on clinical response. Disappearance of peculiar pain pattern following ablation and no need to take non-steroidal
anti-inflammatory drugs are clinical markers of treatment success. The aim of this study is to correlate imaging changes with successful clinical
outcome. Patients and method: 6 patients (5 males,1 female) with a mean age of 19,5 years (min. 13-max 29) osteoid osteoma. Located in 3
proximal femur, 1 femur diaphysis,2 tibial diaphysis posteriorly were treated with RFA in our institution in the first 6 months of 2016.Patients had
preoperative X-ray, CT, MRI and bone scan. Evaluation based on intra-procedure CT showing the position of the probe, post procedure X-ray, MRI
investigation after one month, three months and six months. Perilesional oedema, changes of nidus site, periosteal reaction and cortical changes
were evaluated. Mean longitudinal dimension was 10.6 mm (10-12 mm) mean diameter of nidus was 5 mm (4-7.5 mm) mean duration of ablation
was 7.5 min (5-10 min), mean heat was 72⁰C (min 64⁰C-max 80⁰C), mean energy was 160 watts (min 150-max 200) with adjustable probe.
Procedure performed under sedative analgesia. Results: All patients had sharp night pain before RFA, mean pain score using visual analogue
scale(VAS) was 7/10(min 6/10-max 8/10). Pain score after RFA was 0/10.Reactive sclerosis persisted in the last X ray and radiolucent nidus was
visible. Pre-RFA MRI showed marked medullary oedema and increased gadolinium enhancement around the lesion. Medullary oedema decreased
at least 50 percent after RFA procedure with slight gadolinium enhancement on 3rd month MRI with complete resolution on late MRI. Regarding the
changes of the nidus after RFA, pre-procedure MRI showed nidus was isointense on T1 weighted sequences and hyperintense on T2 weighted
sequences. Post-procedure MRI showed no marked change of intensity on T1, and T2 weighted sequences. Conclusion: Correlation of imaging with
successful RFA ablation of osteoid osteoma revealed that only decrease of medullary oedema around the lesion is a meaningful positive sign.
Because of the differences of mineralisation of the nidus MRI shows only no change of the diameter but T1 or T2 signal intensity don’t differ after the
procedure. Diminution of pain score and decrease of perilesional oedema are parallel clinical and imaging findings.

 
A-0264 malignant sheath tumor sheath CCHE expiernce
Enas El Nadi1,3, Hanafy Hafez1,2, Sayed Abdel Hamid MD1,2, Alaa Younes1,4, Gehad Ahmed1,5,Mohamed S. Zaghloul1,5, Mohamed Khalaf1,7,
Elham Khaled1,8, Hala Taha1,6

Children Cancer Hospital of Egypt ( CCHE)1 ;Pediatric Oncology, National Cancer Institute (NCI), Cairo, Egypt2 ;Pediatric Oncology department,
Benisuef University3 ;Surgical Oncology, National Cancer Institute, Cairo, Egypt4;Surgery department, Helwan University; 5Radiation Oncology,
National Cancer Institute (NCI), Cairo, Egypt 6;surgical pathology, National Cancer Institute (NCI), Cairo, Egypt7; Radiology department National
Cancer Institute, Cairo, Egypt 7 Clinical Research Department, Children Cancer Hospital Egypt 57358

MALIGNANT NERVE SHEATH TUMOR, CCHE EXPIRIENCE Enas El Nadi, MD(1,3), Sayed Abdel Hamid MD(1,2) , Alaa Younes, MD(1,4),
Gehad Ahmed, MD(1,4) Mohamed S. Zaghloul, MD(1,5) , Mohamed Khalaf ( 1,7), Elham Khaled(1,8) , Hala Taha(1,6), Hanafy Hafez MD(1,2)
Children Cancer Hospital of Egypt ( CCHE)1;Pediatric Oncology, National Cancer Institute (NCI), Cairo2, Egypt ;Pediatric Oncology department,
Benisuef University3 Pediatric Oncology;Surgical Oncology, NCI, Cairo, Egypt4;Surgery department, Helwan University5, Radiation Oncology, NCI,
Cairo, Egypt 6;surgical pathology, NCI, Cairo, Egypt7; Radiology department NCI, Cairo, Egypt 7 Clinical Research Department, CCHE Egypt8
Abstract Nerve tumors can originate from peripheral nerve network anywhere in the body. It can affect the function of the nerve, causing pain and
disability. Most of them are benign. Some are caused by neurofibromatosis, or schwannomatosis (genetic disorders of the nervous system Purpose:
To study the cases presented to children Cancer Hospital of Egypt (CCHE) and study their characteristics and outcome. Patients and methods :
Newly diagnosed patients below 18 years presented to CCHE with diagnosis of malignant nerve sheath tumor in the period from Feb.2008 to
Nov.2015 Results: Sixteen cases presented to CCHE from Feb.2008 to Nov.2015. Age ranged from 0.22 m to 18 years with median age 9.9 years.
Seven cases were male and 9 females. ALL 16 cases had pathological diagnosis of malignant nerve sheath tumor with one case low grade ,
15cases was High grade. Primary site was mainly pelviabdominal 8 cases (50%) ,2 cases in extremities ,3 cases were in head and neck 3 , two
cases in chest and one case in trunk. Four cases had tumor size less than 5 cm and twelve cases had size more than 5 cm with ,one case of
unknown size. Patients were treated according to COG study (ARST 0332): 3 cases were Arm A (2 of them were high grade and one case was low
grade),1 case was Arm B (High grade) ,4 cases were arm C and 8 cases were arm D. Twelve cases received chemotherapy and 5 cases did not
receive chemotherapy. Method of local control 5 cases done surgery only and 11 cases done both RTH and surgery. Overall survival was (68.2%
±11.9% at 3 yrs) and EFF was 60.6%± 13.2%) at 3 yrs. We studied the OS and DFS in correlation with the margins , the risk stratification, initial
tumor size and tumor grade and all were found to be insignificant apart from correlation of FFS to risk classification which was significant (Low :
66.7% ± 27.2%,IR :54.9%± 16.4% and HR was 0 % P Value was 0.057. Conclusion: The malignant nerve sheath tumors are unique group of soft
tissue sarcomas. We need further studies to increase sample size Disclosure There is no financial relationships with the manufacturer/supplier of
any commercial products or services related to the work Key words: Malignant nerve sheath tumor, margin, risk

 
A-0267 Application of multifractal analysis of magnetic resonance images in bone neoplasma threatment
Goran Djuricic1 Jelena Sopta2 Jelena Vasiljevic3 Dušan Ristić4 Relja Kovačević2 Dalibor Ristic5 Nenad Lujic6

1 University Children's Hospital, Belgrade, Serbia;2Institute of Pathology, School of Medicine, University of Belgrade, Belgrade, Serbia;3Institute
“Mihajlo Pupin”, Belgrade, Serbia;4Department of Medical Oncology Institute of Oncology and Radiology of Serbia, Belgrade Serbia;5The School of
Computing, University Union, Belgrade, Serbia;6Institute for Orthopedic Surgery "Banjica", School of Medicine, University of Belgrade 

Objective: It is well known that chemotherapy-induced tumor necrosis and complete resection are positive prognostic factors for primary
osteosarcoma and Ewing’s sarcoma of bones. Assessment of post-chemotherapy response requires an analysis of all samples by highly specialized
pathologists. The purpose of this study is to establish the possibility for the application of the multifractal analysis (MF) of MR imaging in the
prediction of efficiency of chemotherapy and on that way make faster and more succesfull personal bone neoplasma threatment. Methods:
Multifractal analysis was performed on the digital MR images of primary sarcomas in long tubular bones. Its validity in the prediction of response to
chemotherapy was assessed. Results: The results show that MF of MR images of primary sarcomas in long tubular bones prior to chemotherapy
correlates to their histology following the initial chemotherapy. MF demonstrates a high prediction accuracy, indicating that it should be developed
further for assessment of response to chemotherapy. Conclusions: The early detection methods of post-chemotherapy necrosis, like MF of MR
imaging of primary sarcomas, may be of use for the prediction of chemotherapy response, as an additional, objective tool with an emphasis on
saving time and, if possible, engagement of highly trained staff. Also, the crucial benefit is avoiding taking invasive biopsy (especially on pediatric
patients) and long waiting for results. Keywords: Bone tumors, Musculoskeletal, Magnetic resonance imaging, Multifractal Image analysis,
Chemotherapy.
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A-0269 Papillary Thyroid Carcinoma Presenting As Debilitating Hip Pain. A Rare Case.
Francisco Xará Leite, Filomena Soares, Vítor Valente, Pedro Cardoso, Vânia Oliveira
Centro Hospitalar do Porto, Porto, Portugal

INTRODUCTION | Thyroid carcinoma accounts for 1% of all malignant tumours, comprising the most common endocrine malignancy. Papillary
thyroid carcinoma is the most common, representing 80% of all thyroid malignancies. It is, however, a tumour with relatively good prognosis, with
only 1% of patients presenting with stage IV disease (distant metastasis at diagnosis). Most commonly, thyroid cancers present as neck lumps or
with symptoms of local invasion, being a bone metastasis a rare first manifestation of the disease. Papillary carcinomas have, in fact, a strong
lymphotropic tendency within the thyroid and to local lymph nodes in the para-tracheal and cervical regions. When metastasized, it does so
especially to the lungs, with bone being the second-most involved location, usually to ribs, sternum or spine. In our research we found only
prognostic reviews of general thyroid carcinoma with bone metastasis, showing no proven benefit in primary surgical treatment. However, it is our
belief that might not be the case with patients with papillary thyroid carcinoma presenting with large pelvic single-metastasis. Enneking suggested in
1983 a system of classification of pelvic resections dividing them into 3 types – type 1 consisting of resections confined to the ilium, type 2 the
periacetabular region and type 3 the pubis – with some authors considering an additional type 4 if the sacrum is involved. For obvious reasons, type
2 resections are the most challenging, giving rise to potentially serious mechanical challenges with the patient’s gait as the femoro-acetabular joint is
more or less affected, a problem that is usually avoided in type 1 and 3 resections. CASE REPORT | We present a case of a 61 year-old patient with
right hip pain for 5 months, irradiating to the right thigh. CT showed a para-ilium mass with invasion to the psoas, iliacus and gluteus minimus
muscles. Biopsy confirmed the lesion to be metastatic, deriving from a primary thyroid carcinoma with follicular proliferation. After a group meeting, a
management strategy of thyroidectomy followed by total wide-margin metastatic resection at a simultaneous surgical time was delineated.
Accordingly, a type 1-2 pelvic resection was performed (with an inferior margin not reaching, however, the articular surface of the acetabulum),
dissecting a mass with approximately 15cm. Reconstruction was performed with a self-adhering prosthesis. Post-operatively, besides from
developing an aseptic serous collection at the surgical site with eventual need for percutaneous drainage, the patient was otherwise fully recovered
and is presently asymptomatic, with no pelvic instability and controlled levels of free-T4 and TSH. DISCUSSION | Even though our research found
no benefit in primary surgical treatment of bone metastasis in thyroid carcinomas in general, the authors advocate that a mass with this magnitude,
presenting as single-metastasis of a papillary carcinoma should have a major impact on patient survival and functional impairment if, as described,
removed synchronously with thyroidectomy. The result of our procedure can be considered, by any criteria, a success, and longer follow up might
reinforce this, as to potentially become the recommended course of action in patients with similar presentation.

 
A-0270 Applying an infection management protocol in a series of silver-coated tumoural prosthetics – preliminary results.
Francisco Xará Leite, Arnaldo Sousa, André Carvalho, Ricardo Sousa, Pedro Cardoso, Vânia Oliveira
Centro Hospitalar do Porto, Porto, Portugal

INTRODUCTION A tertiary referral centre for musculoskeletal tumors deals with multiple patients submitted to tumor resection and subsequent
reconstruction. Due to a high variability in tumor size, custom patient-specific modular prostheses were developed. However, in addition to local
recurrence and metastatic disease, infection remains the highly feared complication, accounting for severe morbidity, sub-optimal functional
outcomes and reduced quality of life. This becomes paramount given cancer-motivated surgeries are known to have a 5 to 10 times higher
complication rate due to extensive soft-tissue dissection, long operating time, and patients’ immunosuppression by cancer and adjuvant treatments.
This rate increases to even higher values when revision surgery is performed.rnMETHODS From over the last 3 years, our tumor-dedicated team
selected 14 cases using the same manufacturer implant system, in order to homogenise our sample. The MUTARS® endoprostheses, designed for
the distal or total femur, pelvic/hip region and shoulder were used. During the last 2 years, all implants used were silver-coated as multiple studies in
literature already account for its effectiveness in reducing infection rate. We practice an infection management protocol differentiating acute infection
– for early surgical aggressive attitude, debridement and polyethylene components substitution – from chronic infection –approached with a two-
stage revision surgery, as at a first surgical time a targeted antibiotic-loaded cement spacer is put in place after removal of the endoprosthesis,
followed by systemic inflammatory markers control until consistent normalization of sedimentation rate and C-reactive protein values are achieved
as well as no clinical signs of infection, through targeted long-term antibiotic treatment. This usually represents a 2 to 3 month time window, after
which the revision prosthesis is put in place. It is extremely important to have always an infection agent(s) identified first of all, send several different
samples to analysis and the removed implant to sonication, to adjust properly antibiotherapy.rnRESULTS Through a mean follow-up of 13.5 months
(mean age 48.2yo) a total of 11 silver-coated implants were selected for study. Infection complication were verified in 2 (18%) cases (1 acute, 1
chronic), with both cases stemming from revision surgeries – 1 after aseptic loosening of the former implant and 1 after chronic infection of a
previous non-silver-coated endoprostheses, respectively. This contrasts with the non-silver-coated group were roughly half patients eventually
infected. After the management protocol all infected patients were successfully treated, presenting no signs of recurrent infection and no last resort
measures needed (i.e. amputations). The mortality rate was 18% due to disease progression.rnDISCUSSION With this description, the authors
intend to bring attention to the importance of both the already proven benefit in silver-coated endoprostheses option as well as the potential benefits
of dedicated infection management protocols with special emphasis in two-stage surgery approaches, agent isolation and targeted antibiotic
therapy, both systemic and within the custom-made cement spacer used on stage one revision surgery. We include infection-related markers and
urinary analysis on pre-op study of these patients.rnCONCLUSION We recommend the use of silver-coated endoprostheses, an aggressive
approach to acute infection and a two-stage strategy for late infection complication.

 
A-0272 A Rare And Challenging Diagnosis of Malignant Perivascular Epithelioid Cell Neoplasm (PEComa) of the Calcaneus with
TFE3 Expression
Pedro Manuel Serrano, Luis Coutinho, Helder Fonte, Claudia Rodrigues, Marta Santos Silva, Vania Oliveira, Pedro Cardoso
Orthopaedic Surgery Department, Centro Hospitalar do Porto, Porto - Portugal

INTRODUCTION: Perivascular epithelioid cell neoplasms (PEComas) are rare mesenchymal tumours of uncertain histogenesis and potential for
aggressive biological behaviour. Recently, a subset of these tumours harbouring TFE3 translocations was described, with evidence of a different
pathogenic mechanism that does not involve the TSC2 gene, which seems to have a role in the regulation of the mTOR pathway and is usually lost
on conventional PEComas. CASE REPORT: A 63-year-old female with no relevant medical history complained of right talocrural pain. An initial
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study with plain x-ray did not reveal any significant change, and she received symptomatic treatment. One year after, the patient was referred to our
institution for persisting pain, associated with tumefaction and loss of function. Magnetic resonance imaging (MRI) of the lesion revealed a solid
destructive tumour of the calcaneus with soft tissue component, measuring 7cm. It also showed secondary foci on the astragalus, navicular,
cuneiform and also on the tibial diaphysis, all of them ipsilateral, which were considered metastatic lesions. A core biopsy was performed, revealing
a malignant tumour with expression of melanocytic markers, narrowing the possibilities to a Clear Cell Sarcoma, a PEComa or, less likely, a
metastatic Melanoma. On this setting, analysis of V600 mutations on the BRAF gene and translocations of the 22q12 (EWSR1) gene were
performed are were negative, supporting the diagnosis of PEComa. Bone scintigraphy and computed tomography (CT) scan did not reveal any
other distant lesions, and the patient was proposed for a transfemural amputation. On the surgical specimen the diagnosis of PEComa was
confirmed. It was evident on histological analysis that the secondary lesions described on imaging techniques were in fact invasion by continuity of
the main mass. It had extremely infiltrative areas the tissue reaction where destruction was minimal, which can explain the underestimation of the
lesion on imaging scans, which in fact measured 22 cm of continuous infiltration. It also had a mitotic rate of 2 mitoses per 50 high-power fields,
more than 50% of necrosis and evidence of vascular invasion, which were all histological features of malignancy. Besides the melanocytic markers,
the neoplastic cells were also positive for TFE3 on immunohistochemistry technique, resulting in the final diagnosis of a Malignant PEComa of the
TFE3-positive subset.rnrnThe patient remained kept follow up without adjuvant therapy, and after a period of 5 months disease-free, a CT-scan
revealed a lytic lesion of 5 cm on the right ischiopubic ramus, confirmed by Positron Emission Tomography (PET)-CT, which also showed
secondary lesions on the medial condyle of the left femur and on the right humeral head. Because of this, it was decided to start systemic therapy,
and the patient is currently being treated with mTOR inhibitor (temsirolimus). CONCLUSION: Although mTOR inhibitors have benefits in patients
with metastatic PEComas, it is still not known if it applies for TFE3 positive tumours. The studies on this distinctive subtype are suggesting that
these patients may not respond, but this knowledge is not yet translated into clinical practice. This report adds data to the TFE3-positive PEComas
with an aggressive course.

 
A-0273 The Tikhoff-Linberg Procedure: Reconstruction Options - Report of 3 Patients
Pedro Manuel Serrano, Luis Coutinho, João Esteves, Luís Barros, Marta Santos Silva, Vânia Oliveira, Pedro Cardoso
Orthopaedic Surgery Department, Centro Hospitalar do Porto, Porto - Portugal

The majority of patients with soft tissue or bone sarcomas of the upper extremity can be treated today with limb-saving procedures using combined
modality therapies. For patients with a tumor in the shoulder area, sometimes an interscapulothoracic amputation is the only radical surgical
treatment. The Tikhoff-Linberg resection is a limb-sparing surgical option to be considered for bony and soft-tissue tumors in and around the
proximal humerus and shoulder girdle. Careful selection of patients whose tumor does not involve the neurovascular bundle in the axilla is required.
The distal clavicle, upper humerus, and part or all of the scapula are resected. In patients with tumors of the proximal humerus a custom prosthesis
is used to maintain length and stabilize the distal humerus. Elbow flexion plus stability of the shoulder without the need of an orthosis may be
achieved with muscle transfers. Function of the hand and forearm after Tikhoff-Linberg resection should be near normal. Treatment and
reconstruction options are discussed and three case histories are reported.

 
A-0274 Aneursymal bone cysts treated with percutaneous sclerotherapy using polidocanol: Outcomes, complication analysis and
recommendations on appropriate patient selection
Merter Yalcinkaya, Yavuz Arikan, Seckin Basilgan, Cantay Gok, Yavuz Kabukcuoglu
Baltalimani Bone Diseases Training and Research Hospital, Istanbul, Turkey

Aneurysmal bone cyst (ABC) is a benign cystic non-neoplastic lesion. The most significant radiographic feature of the lesion is an eccentrically
located ex¬pansile lytic mass with well-defined mar¬gins within the medulla of the metaphyses of long bones and the posterior elements of the
spine, expanding into cortical bone and causing erosion and thinning of the cortices. Intralesional curettage and grafting is the mainstay of surgical
treatment of ABC. Sclerotherapy, radionuclide ablation, radia¬tion therapy, and deno¬sumab are other treat¬ment options. The aim of the study is
to evaluate the clinical and radiologic outcomes, and complications in ABC treated with percutaneous sclerotherapy using 3% polidocanol.
Appropriate patient selection for the treatment method is analyzed. 14 patients (8 males, 6 females, mean age 18,6 years, range 2 to 34) with
histologically confirmed primary ABC enrolled in the study. The volume of the cysts (2 proximal femur, 2 proximal radius, 2 calcaneus, 2 talus, 2
distal fibula, 1 distal femur, 1 distal tibia, 1 navicular bone, 1 metatarsal bone) were measured pre-operatively using plain radiography in two planes
by multiplying the length and the width of the cyst on the anteroposterior view and the depth on the lateral view. Treatment was undertaken under
sedation. Polidocanol was injected into the lesion under fluoroscopic guidance using a 16G bone biopsy needle. 1 ml of 3% polidocanol was injected
per 1 cm3 volume of the lesion. The end-point of treatment was defined as the time at which the pain had resolved, the cortical thickness of the wall
of the cyst had started reforming and the lesion had stopped growing in size. A second injection of sclerosant was given if any one or a combination
of the above three parameters was not observed in six weeks after treatment. Number of injections, healing classifications according to residual
lesions (25%75%), recurrences and complications throughout the follow-up were noted. Mean follow-up period was 15,3 months. Mean number of
injections was 2,1 per patient. In the final follow-up 7 patients had 75%. Pain was completely resolved in 13 patient in the final follow-up. As for the
complications severe transient soft tissue edema and foot pain was observed in 2 cases with talus and calcaneus injections, superficial venous
thrombosis in 1 with calcaneus injection, severe bone marrow edema and transient skin pigmentation in 1 with navicular bone injection, and
transient radial neuropathy, soft tissue edema, and pain in 1 with proximal radius injection in which ABC was a surface subtype. Percutaneous
sclerotherapy using polidocanol is a minimally invasive and an effective treatment method that can be preferred in the treatment of ABC with a rapid
healing profile. Injection must be applied to an appropriate anatomical region in order to achieve successful results without any complications. We
think that this treatment should not be preferred to lesions located in foot and surface ABC’s to avoid complications caused by extravasation of
polidocanol to the surrounding tissue which is very difficult to treat.

 
A-0275 Combination of low dose chemotherapy followed by hormonotherapy as a salvage therapy for aggressive fibromatosis
Ristic Dusan1,Tomasevic Zoran1,Kovačević Relja2, Luic Nenad3,Sopta Jelena2.
Institut of Oncology and Radiology of Serbia,Belgrade,Serbia

OBJECTIVE: To examine the efficacy of low dose chemotherapy followed by hormono therapy as a salvage therapy for deep non operable extra-
abdominal aggressive fibromatosis. PATIENTS AND METHODS: We retrospectively analyzed data from treatment records for 21 patients treated
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for aggressive fibromatosis between January 1995 and January 2012 at the Institute of Oncology and Radiology of Serbia . Eleven men and ten
women were treated with six cycles of CVP (cyclophosphamide 750 mg/m2 and vincristine 1.2 mg/m2 both intravenously on day 1 and prednisone
40 mg/m2 orally on days 1 to 5, every 21 days) chemotherapy followed by tamoxifen, 20 mg daily for next five years or until disease progression
.Followup was performed until 10 years from start of treatment. All patients had inoperable, deep extra-abdominal aggressive fibromatosis.
Extremities, was the most frequent localization (14/21); chest wall in 6 and abdominal wall in one patient. Tumor size in most patients was 5-10 cm,
and seven patients had bulky disease (over 10 cm). Just five patients underwent previous surgery, 3 wide excisions and 2 palliative interventions.
Major symptom at presentation was paresthesia and movement restriction. RESULTS: Twenty one patient completed all six cycles of CVP .
Response rate was 28.5% (one CR and 5 PR) according to RECIST criteria . Three patients had progression of disease during hormonotherapy.
Overal time to progression was not reached. Control of disease was 85.7%.No significant toxicity grade III or IV were noted.One patient developed
diabetes mellitus during chemotherapy. CONCLUSION: Our analysis suggests that combination of low dose chemotherapy followed by hormono
therapy may be effective salvage therapy for aggressive fibromatosis .

 
A-0277 Histological changes after denosumab therapy in patients with giant cell tumor of bone
Yavuz Kabukcuoglu, Merter Yalcinkaya, Yavuz Arikan, Seckin Basilgan, Bilge Ozkan, Fevziye Kabukcuoglu
Baltalimani Bone Diseases Training and Research Hospital, Istanbul, Turkey

Giant cell tumour of bone (GCTB) is a histologically benign, locally aggressive tumour that involves the epiphysis and adjacent metaphysis.
Histologically tumour consists of multinuclear osteoclast-like giant cells that express RANK (receptor activator of nuclear factor-kB) and
mononuclear mesenchymal spindle-like stromal cells that express RANKL (RANK ligand). Denosumab is a fully human monoclonal antibody that
inhibits RANKL produced by stromal cells in GCTB, preventing RANKL to interact with RANK on osteoclasts and thereby inhibits GCTB-induced
bone destruction. Denosumab is mainly used in stage I and II GCTB lesions with high surgical risks, stage III lesions, recurrent cases, metastatic
cases and in non-resectable GCTB lesions. In this study histopathological data of GCTB cases treated with neoadjuvant denosumab therapy were
evaluated. 17 patients (12 females, 5 males; mean age at the beginning of therapy 30,2 years, range 18 to 47) with histopathologically confirmed
GCTB lesions who were approved to receive denosumab 120 mg subcutaneously every 4 weeks (additional doses on days 8 and 15 of the first
cycle) from Ministry of Health were enrolled in the study. Post-treatment tumour samples gathered from the surgery were histologically evaluated.
The presence of osteoclast-like giant cells, new bone formation, sclerosis and mesenchymal spindle-like stromal cells were explored. Mean number
of doses was 10,4. Giant cell-rich osteosarcoma was histologically diagnosed in a patient in whom open re-biopsy had to be performed because of a
sudden progression in size of the soft tissue expantion of tumour and pain despite of three doses of denosumab therapy. In the histological
evaluations of the rest of 16 cases, osteoclast-like giant cells were present in 2, mesenchymal spindle-like stromal cells in 4, new bone formation in
14, and sclerosis in all of the cases. In one of cases, histological evaluation of resection sample revealed reactive atypical cells. Histological
response of GCTB to neoadjuvant denosumab therapy is usually new bone formation and sclerosis. Contrary to literature, this study has shown that
osteoclast-like giant cells may not be totally eliminated and can survive despite denosumab therapy. Similarly, it has been observed that stromal
cells can survive despite treatment. It can be speculated that cases with post-treatment tumour samples obtained from a curettage or a resection
containing these two cell types are in a significant risk to face a tumour recurrence. Seldomly, reactive atypical cells can be present in post-
treatment samples. Presence of mitotic activity and nuclear atypia in such cases must be investigated. Progression to osteosarcoma in case of
GCTB treated with neoadjuvant denosumab therapy is an important issue to be further discussed.

 
A-0278 The Efficacy of Prodense for Curettage and Grafting of Benign Bone Lesions
Mahendra M, Barnett JR, Goldberg A, Gikas P, Aston W, Briggs T, Pollock R, Jagiello J
Royal National Orthopaedic Hospital, Stanmore

Introduction Benign bone tumours encompass a wide range of lesions that vary in their presentation and management. Various grafting materials
including autologous bone, cement and synthetic bone graft substitutes, such as Prodense, can be used to reconstruct these bony lesions.
Prodense (Wright Medical Group) is a calcium sulphate-calcium phosphate (CaSO4/CaPO4) based graft that is being increasingly used in
curettage and grafting procedures for benign bone lesions. The aim of this study was to determine the efficacy of Prodense grafts in the
management of these lesions by assessing radiographic resorption and clinical outcome. Methods Data was collected prospectively from January
2014 to May 2016. All operations carried out were curettage and grafting procedures. Prodense was used as the synthetic graft in all cases.
Variables collected included demographic details and the location of bone lesion. Radiographical review was carried out to assess the length of time
to re-model and time to complete re-absorption Results A total of 41 patients underwent curettage and grafting procedures with Prodense. 4 of
these lesions were found to be malignant and were excluded from the study. Histologically, the most common lesions were chondroblastomas
(24%), giant cell tumours (16%), simple bone cysts (16%) and aneurysmal bone cysts (14%). The average age of patients was 21 (range of 5-58
years). Twenty patients (51%) were female. The average time to treatment was 13 months. Post operatively, the imaging showed partial resorption
of the synthetic graft material or ingrowth of new bone in all patients. Complete resorption of graft with complete new bone incorporation at the graft
site was seen in 85% (35) cases. The time of resorption of the graft was directly proportional to the volume of graft used. The pattern of resorption
observed was from the peripheral margins of the lesion to the centre. 2 patients (5%) had a repeat curettage due to a recurrence of recurrence of
tumour (aneurysmal bone cyst and chondroblastoma. 1 further patient required a patellectomy due to an aggressive recurrence of a giant cell
tumour. 2 of the recurrences were noted to be in uncontained defects. Conclusions This study suggests a characteristic time and volume related
radiographic pattern of absorption and new bone ingrowth. There are few complications associated with the use of Prodense synthetic graft and
patients have reported a return to normal function (MSTS). These findings support the use of Prodense graft in benign non aggressive bone
tumours where the lesions are contained.

 
A-0279 Radiofrequency thermal ablation as treatment of aneurysmal bone cyst: about a case
Luís Coutinho, Pedro Serrano, Cláudia Rodrigues, João Rosa, Vânia Oliveira, Pedro Cardoso
Centro Hospitalar do Porto

The aneurysmal bone cyst is an expansile cystic lesion that most often affects individuals during their second decade of life and may occur in any
bone of the body. Although benign, it can be locally aggressive and can cause extensive weakening of the bony structure and impinge on the
surrounding tissues. The true etiology and pathophysiology remains a mystery, but the mainstay of treatment has been intralesional curettage.
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Recurrence is not uncommon. [Other surgical options include en-bloc resection or wide excision, selective arterial embolization, and curettage with
locally applied adjuvants such as liquid nitrogen, argon beam photocoagulation, or phenol. Our case describes a 16 years old healthy woman with
localized pain in the right sacroiliac joint, without trauma history. The X-ray, CT and MRI revealed and osteolytic lesion in the right iliac bone with
cortical interruption and sclerosis. A needle biopsy and scintigraphy were performed and the results were compatible with an aneurysmal bone cyst.
The patient was proposed to surgical treatment and surgical excision, curettage, phenolization and filling with autologus bone graft from the
contralateral iliac bone was performed. The patient had good response to surgery with no pain during 1 year and a half, after which the initial pain
reappeared. A CT and a MRI confirmed the cyst recurrence. In the oncology group reunion we decided to perform CT-guided radiofrequency
thermal ablation (RFTA) and local corticosteroid injection. The patient is asymptomatic until the present, one year after the procedure. This is a rare
clinical case, with local recurrence after the primary treatment and good clinical response to RFTA, which is not recommended as a gold standard
treatment for this kind of bone tumors.

 
A-0281 Angiosarcoma of popliteal fossa: a case presented as a pathologic fracture
Luís Coutinho, Pedro Serrano, Cláudia Rodrigues, João Rosa, Vânia Oliveira, Pedro Cardoso
Centro Hospitalar do Porto

Primary malignant vascular tumors of bone are very rare, accounting for less than 1% of primary bone malignancies. Angiosarcomas are derived
from mesenchymal cells with endothelial differentiation and are insidious and aggressive. They may not cause symptoms until the disease is
advanced. History should focus on identifying risk factors; however, most patients do not have these factors. We present a case of a 81 years old
woman who was admitted in our emergency department with a pathologic fracture of the femur diaphysis. Surgical biopsy of the tumor and bone
needle biopsy was performed, revealing an epithelioid angiosarcoma. Because of the involvement of the neurovascular bundle, it was decided to
perform a proximal third transfemoral amputation. The anatomic pathology results of the surgical piece confirmed an epithelioid angiosarcoma
(pT2nNxMxR0). The first year follow-up ran without metastatic lesions in the CT controls. After 14 months, the CT revealed secondary lesions in the
adrenal glands, which were confirmed by biopsy and surgically excised. The patient survived 2 years after the diagnosis. This is an interesting
clinical case of a rare diagnosis and a relative long survival of this patient. We can take some important messages from this case: the pathologic
fracture can be the first manifestation of the disease; osteosynthesis should not be performed before the biopsy; even in the elderly, we can have
primary tumors and should not assume that the tumor is a secondary lesion; sometimes the amputation is the only possible procedure.

 
A-0285 “Frozen Hot Dog Method” For Biological Distal Femur Reconstruction 
Harzem Ozger1, Bugra Alpan2, Osman Emre Aycan3, Natig Valiyev3

1Istanbul University Istanbul Faculty of Medicine Dept. of Orthopaedics and Traumatology, Istanbul, Turkey;2Acibadem University School of
Medicine Dept. of Orthopaedics and Traumatology, Istanbul, Turkey;3Acibadem Maslak Hospital Dept. of Orthopaedics and Traumatology, Istanbul,
Turkey

Various biological reconstruction methods are implemented following wide resection of musculoskeletal malignant tumors. Different techniques have
characteristic advantages and disadvantages when used alone. In order to overcome weak aspects of each method, combination techniques have
been developed. The purpose of this study is to evaluate the radiological, functional and oncological outcomes in a group of sarcoma patients, who
underwent biological reconstruction with the “Frozen Hot Dog” procedure of the distal femur, which involves combined use of free vascularized
fibular grafts and cryopreserved tumor-bearing bone segments in order to provide simultaneous biological and mechanical support. The clinical data
of 57 patients who underwent Frozen Hot Dog procedure in our institution between 2005-2016 and, out of these 57 patients, 36 (20M/16F) with
distal femoral application were evaluated. Mean age was 12,5 (4,7-22,4). The most common pathology was osteosarcoma (83,3%). The patients
were evaluated regarding the histopathologic diagnosis, pathologic fractures, previous improper interventions and oncologic treatment. The lesions
relation with neurovascular, capsular, physeal and tendinous structures were evaluated. Pre-chemotherapy tumor size, resection size, vascular
fibula size and frozen autograft size, soft tissue reconstruction and necrosis ratio following neoadjuvant treatment were assessed. The oncological
status, MSTS scores, complications, discrepancies and ISOLS Radiological criteria for biological reconstructions at last follow-up were noted. The
reconstruction survivals and overall survival were evaluated. Major vascular structures were adjacent to the lesions in 11 patients. Nerve
involvement was present in 7, physeal involvement in 16 and epiphyseal involvement in 8 patients. Six patients had pathological fracture and 11
patients experienced improper biopsies preoperatively. The mean pre-chemotherapy tumor length was 159 mm (72-287), mean resected segment
length was 207 mm (110-900), mean cryopreserved bone length was 176 mm (70-250) and mean free vascularized fibular length was 202 mm
(150-287). Neoadjuvant treatment was found effective (95-100% necrosis) in 22 patients. Mean follow-up time was 42 months and mean event free
survival was 37 months. Twenty three patients (64%) showed no evidence of disease or were completely disease free at the last follow-up. Leg
length discrepancy (LLD) was observed in 21 patients with a mean LLD of 52 mm (20-140). The mean MSTS score was 22. The latest radiographic
evaluation regarding ISOLS Radiological criteria for biological reconstruction was, good to excellent for fusion in 69,4% of the patients, resorption in
75%, fracture in 83,3%, graft shortening in 88,9%, fixation in 88,9% and hypertrophy in 61,1%. Conclusion: In order to fill large defects after
resection of bone tumors, recycled bone combined with vascularized fibular graft is an effective reconstructive tool in distal femur. Union rate of this
technique is quite satisfactory with good to excellent functional results. Good patient cooperation is essential since consolidation and bone healing
may take a long time. Vascularity of the fibular graft is the main determinant of successful treatment in the long term.

 
A-0286 Extremity Bone Metastases from Thyroid Cancer: The Value of Tumor Excision at the Time of Surgery
Omer Or1, Maksim Vaynrub1, Daniel E. Prince1, Patrick J. Boland1, John H. Healey1,rnEdward A. Athanasian1, Michael Tuttle2, Nicola Fabbri1rn
1Orthopaedic Service, Department of Surgery,2Endocrinology Service, Department of MedicinernMemorial Sloan Kettering Cancer Center, New
York, United Statesrn

Background: Thyroid cancer comprises a relatively uncommon group of conditions characterized by biologic behavior and clinical course that may
vary significantly. Metastatic bone disease may be treated by radioactive iodine (RAI) or external beam radiation therapy (EBRT) but 10-40%
patients may eventually require surgery. Life expectancy of patients with bone metastasis from thyroid cancer may be significantly longer than other
common cancers. While metastatic disease develops in 10-15% of patients with well differentiated carcinoma, the risk of distant relapse is much
higher in less differentiated and Hurtle cell cancer types. Questions/Purposes: Purpose of this study was to investigate the following questions: (1)
What is the overall survival of patients with metastatic thyroid cancer of the pelvis and extremities following surgical management? (2) What are the
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incidence and risk factors for local recurrence/progression following surgery or radiation alone? (3) Does surgical excision (intralesional vs en-bloc)
affect the recurrence rate? (4) Is radiation therapy effective in reducing the risk of local recurrence or disease progression? Patients and Methods:
Following Institutional Review Board approval, a retrospective analysis of a prospectively collected and updated patients’ data was performed.
Records of all patients who were surgically treated for metastatic thyroid cancer of the pelvis and extremities in the period 2000-2015 were
reviewed. Data on demographics, pathology and staging, primary cancer management, systemic treatment, radiation therapy, skeletal surgical
indication and procedure, local recurrence/progression and revision surgery were collected. Kaplan-Meier analysis was used to evaluate overall
survival and cumulative incidence rates at 1 and 2 years were calculated to describe local recurrence/progression. Results: 57 patients underwent
surgical treatment for a skeletal lesion of the lower extremity (n=37) or upper extremity (n=20). Mean age at the time of surgery was 60.5 years
(range: 31-83 years). Thyroid cancer histologic types were papillary (including follicular variant) in 19 (33%) patients, follicular in 5 (9%), poorly
differentiated in 14 (25%), oxyphilic adenocarcinoma (Hurthle cell) in 14 (25%), and medullary, insular, and anaplastic in the remaining 5 patients.
Indications to surgery were: fracture in 28 cases (49%), impending fracture in 27 (47%) and diagnosis (open biopsy) in 2 (4%). Intramedullary nail
fixation with or without cement was performed in 20 patients (35%), hemiarthroplasty in 13 (23%), total arthroplasty in 13 (23%), and excision with
or without internal fixation/PMMA in 11 (19%). Lesions were excised in 46 patients (81%), using an intralesional procedure in 35 (76%) and an en-
bloc excision in 11 (24%). Pre or post operative radiation was done in 29 (51%) patients. At the time of our analysis, 19 patients were still alive. The
2-year overall survival for the entire cohort was 51% (Figure 1). Local recurrence/progression of disease developed in 10 patients, 8 of whom died
of disease. The local recurrence/progression rates for poorly differentiated, Hurthle cell and well-differentiated subtypes were 12%, 8%, and 8% at
1-year and 18%, 17%, and 17% at 2-year follow-up respectively. Local recurrence/progression rates for non-excised and excised metastases at 1
year were similar (9% and 9%, respectively). However, the 2-year local recurrence/progression rates were 44% for patients with non-excised
lesions and 12% for patients whose lesions were excised (Figure 2). The 2-year local recurrence/progression rates were similar (12%) for both
intralesional and en-bloc excision. The 1-year local recurrence/progression rates for irradiated and non-irradiated lesions were 7% and 13%,
respectively. Conclusions: The most common indication for surgical intervention among patients with thyroid cancer metastases to bone was
impending or actual pathologic fracture. In our series, the overall survival was 51% at 2 years, with younger age at surgery and larger primary
tumors predictive of worse survival. Local recurrence developed in 17% of patients at 2 years, with earlier recurrence for poorly differentiated
subtype and non-irradiated lesions. The local recurrence/progression rate at 2 years was lower in excised lesions, regardless of whether the
excision was intralesional or en-bloc. We recommend surgical stabilization with excision of the lesion followed by radiation therapy in all metastatic
thyroid cancer subtypes.
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A-0209 Outcome after Local Recurrence in High-Grade Extremity Soft Tissue Sarcomas; an international multicentre study.
Veroniek van Praag1, Jos van de Hage2, Kees Verhoef3, Han Bonenkamp4, Anthony Griffin6, Peter Ferguson6, Veded Fejzovic1, Sander Dijkstra1,
Maria Smolle5, Andreas Leithner5Jay Wunder6 Michiel van de Sande1

1LUMC Leiden 2NKI Amsterdam 3Erasmus MC Rotterdam 4Radboud MC Nijmegen 5Klinikum Graz 6Mount Sinai Hosptial Toronto 

PURPOSE: The most appropriate treatment for patients with locally recurrent soft tissue sarcoma of the extremities (ESTS) remains an area of
debate. Recurrent ESTS may have a worse prognosis and could be biologically more aggressive than primary ESTS, suggesting that a more
aggressive treatment approach might be indicated. The goals of this study were to determine outcomes after different treatments of locally recurrent
ESTS in terms of overall survival (OS), distant metastasis (DM) and subsequent local recurrences (LR), including amputation rate and
complications. Given the low average percentage (8-11%) of LR without DM in this rare cancer, a multicentre analysis was performed with
enrolment of consecutively treated patients from 6 tertiary referral centres. METHODS: Between 2000-2015, we retrospectively identified 1022
grade 3 and 367 grade 2 ESTS patients from the prospective databases at each centre. The index treatment for these patients was surgical
resection combined with radiotherapy in 57%, surgical resection alone in 36%, and surgical resection and chemotherapy in 7%. Out of these 1389
ESTS patients 111 presented with or developed local recurrence during follow-up. The first LR was treated with resection (43%), resection and
radiotherapy (31%) or resection and chemotherapy (3%). The remaining 23% were treated palliatively with chemotherapy or only radiotherapy, as
their local recurrence was diagnosed in the presence of DM. Within the surgical treatment group, 32% of wounds could be primarily closed and 36%
required soft tissue reconstruction. Amputation was necessary in 32% of patients. In the surgery plus adjuvant treatment group, the mean
radiotherapy dose was 52 Gray (50-64); 70% of the wounds were closed primarily and 30% underwent soft tissue reconstruction, but none
necessitated amputation. RESULTS: Sixty-nine of 111 (62%) patients with local recurrence developed DM, compared to 39%) patients who did not
develop a local recurrence. For patients with local recurrence, fifty-one per cent of all DM were diagnosed before or within 3 months after LR. At final
follow-up (mean FU of 68.5 months (0-270)) of the 111 patients with local recurrence, 28% were alive with no evidence of disease (ANED), 14%
were alive with disease (AWD) and 51% died of disease (DOD). There was no significant difference in oncologic outcome between surgical
resection alone and surgery with adjuvant therapy (38 % vs 32% DOD; 38% vs 48% ANED respectively). Neither was there a significant difference
in LR-rates. (31 vs 38 %). Cox regression analysis suggested that additional therapy may have a protective effect on disease-free survival, when
taking tumor size and initial treatment into account. CONCLUSIONS: Patients presenting with a local recurrence after treatment of a high-grade
ESTS have a very poor prognosis (28 % alive, no evidence of disease). Treatment intensification with additional RT might increase overall survival
rates. Additionally, less amputations were performed in adjuvant treatment group. Although these results are based on the largest recurrent high
grade ESTS cohort in literature; larger and prospective international multicentre trials are mandatory.

 
A-0026 Local Control And Survival In Ewing Sarcoma Patients: An Analysis Of The Data Of The Euro-EWING99 Trial
Dimosthenis Andreou1, Andreas Ranft1, Daniel Baumhoer2, Henk van den Berg3, Benedicte Brichard4, Sander Dijkstra5, Hans-Theodor Eich1, Hans
Gelderblom5, Georg Gosheger1, Jendrik Hardes1, Jarmila Kruseova6, Ruth Ladenstein7, Andreas Leithner8, Arne Streitbuerger1, Beate
Timmermann9, Per-Ulf Tunn10, Eva Wardelmann1, Reinhard Windhager11, Heribert Juergens1, Uta Dirksen1

1Muenster University Hospital, Muenster, Germany 2University Hospital and University of Basel, Basel, Switzerland 3Emma Children Hospital AMC,
Amsterdam, Netherlands 4Cliniques Universitaires Saint Luc, Brussels, Belgium 5Leiden University Medical Center, Leiden, Netherlands 6Charles
University, 2nd School of Medicine, Prague, Czech Republic 7Anna Kinderkrebsforschung e.V. and St. Anna Kinderspital, Vienna, Austria 8Medical
University of Graz, Graz, Austria 9West German Proton Therapy Center, Essen, Germany 10Sarcoma Center Berlin-Brandenburg, Berlin, Germany 
11Medical University of Vienna, Vienna, Austria

Introduction Local treatment is a prerequisite for long-term survival in Ewing sarcoma patients. We sought to identify factors associated with local
control and overall survival in patients undergoing multimodal treatment. Patients and Methods We performed retrospective analyses of the medical
files of 1207 patients with previously untreated Ewing sarcoma registered in the Euro-EWING99 trial (NCT00020566) from centers in Germany,
Austria, Belgium, the Czech Republic, the Netherlands and Switzerland between 1998 and 2009. The primary outcome was local recurrence-free
survival, defined as the interval between diagnostic biopsy and local recurrence. A secondary outcome was overall survival. Results With a median
follow-up of 3.9 years for all patients and 5.9 years for survivors, local recurrence-free survival (LRFS) was 82% at 5 years, and overall survival (OS)
was 60%. Pelvic tumors (p
A-0140 Standard rescue with leucovorin for high-dose methotrexate (HDMTX) in osteosarcoma fails in 50 % of cycles indicating an
unmet need of improved rescue therapy
Eriksson M1, Rychlowska-Pruszynska M2, Csóka M3, Hall KS4, Karlén J5, Kvistgaard L6, Lisjö P6, Ganlöv K6

1 Department of Oncology, Skane University Hospital, and Lund University, Lund, Sweden 2 Department of Surgical Oncology for Children and
Youth, Institute of Mother and Child, Warsaw, Poland 3 Semmelweis University, 2nd Department of Pediatrics, Budapest, Hungary 4 Department of
Oncology, Norwegian Radium Hospital, Oslo University Hospital, Oslo, Norway 5 Karolinska University Hospital, Stockholm, Sweden 6 Isofol
Medical AB, Gothenburg, Sweden 

Introduction: High-dose methotrexate (HDMTX) followed by leucovorin (folinic acid) rescue is well established as part of MAP (methotrexate,
doxorubicin, cisplatin) chemotherapy for osteosarcoma. However, leucovorin rescue is not always effective, resulting in delays to subsequent
courses of chemotherapy. As part of the clinical development of a potentially superior rescue agent, a retrospective clinical analysis was conducted
to investigate the magnitude and pattern of failed leucovorin rescue and related treatment delays. Material and Methods: This retrospective
observational multi-center study involved patients ≥2 years of age with osteosarcoma treated with MAP in regular clinical practice between January
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PURPOSE: The most appropriate treatment for patients with locally recurrent soft tissue sarcoma of the extremities (ESTS) remains an area of
debate. Recurrent ESTS may have a worse prognosis and could be biologically more aggressive than primary ESTS, suggesting that a more
aggressive treatment approach might be indicated. The goals of this study were to determine outcomes after different treatments of locally recurrent
ESTS in terms of overall survival (OS), distant metastasis (DM) and subsequent local recurrences (LR), including amputation rate and
complications. Given the low average percentage (8-11%) of LR without DM in this rare cancer, a multicentre analysis was performed with
enrolment of consecutively treated patients from 6 tertiary referral centres. METHODS: Between 2000-2015, we retrospectively identified 1022
grade 3 and 367 grade 2 ESTS patients from the prospective databases at each centre. The index treatment for these patients was surgical
resection combined with radiotherapy in 57%, surgical resection alone in 36%, and surgical resection and chemotherapy in 7%. Out of these 1389
ESTS patients 111 presented with or developed local recurrence during follow-up. The first LR was treated with resection (43%), resection and
radiotherapy (31%) or resection and chemotherapy (3%). The remaining 23% were treated palliatively with chemotherapy or only radiotherapy, as
their local recurrence was diagnosed in the presence of DM. Within the surgical treatment group, 32% of wounds could be primarily closed and 36%
required soft tissue reconstruction. Amputation was necessary in 32% of patients. In the surgery plus adjuvant treatment group, the mean
radiotherapy dose was 52 Gray (50-64); 70% of the wounds were closed primarily and 30% underwent soft tissue reconstruction, but none
necessitated amputation. RESULTS: Sixty-nine of 111 (62%) patients with local recurrence developed DM, compared to 39%) patients who did not
develop a local recurrence. For patients with local recurrence, fifty-one per cent of all DM were diagnosed before or within 3 months after LR. At final
follow-up (mean FU of 68.5 months (0-270)) of the 111 patients with local recurrence, 28% were alive with no evidence of disease (ANED), 14%
were alive with disease (AWD) and 51% died of disease (DOD). There was no significant difference in oncologic outcome between surgical
resection alone and surgery with adjuvant therapy (38 % vs 32% DOD; 38% vs 48% ANED respectively). Neither was there a significant difference
in LR-rates. (31 vs 38 %). Cox regression analysis suggested that additional therapy may have a protective effect on disease-free survival, when
taking tumor size and initial treatment into account. CONCLUSIONS: Patients presenting with a local recurrence after treatment of a high-grade
ESTS have a very poor prognosis (28 % alive, no evidence of disease). Treatment intensification with additional RT might increase overall survival
rates. Additionally, less amputations were performed in adjuvant treatment group. Although these results are based on the largest recurrent high
grade ESTS cohort in literature; larger and prospective international multicentre trials are mandatory.
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University, 2nd School of Medicine, Prague, Czech Republic 7Anna Kinderkrebsforschung e.V. and St. Anna Kinderspital, Vienna, Austria 8Medical
University of Graz, Graz, Austria 9West German Proton Therapy Center, Essen, Germany 10Sarcoma Center Berlin-Brandenburg, Berlin, Germany 
11Medical University of Vienna, Vienna, Austria

Introduction Local treatment is a prerequisite for long-term survival in Ewing sarcoma patients. We sought to identify factors associated with local
control and overall survival in patients undergoing multimodal treatment. Patients and Methods We performed retrospective analyses of the medical
files of 1207 patients with previously untreated Ewing sarcoma registered in the Euro-EWING99 trial (NCT00020566) from centers in Germany,
Austria, Belgium, the Czech Republic, the Netherlands and Switzerland between 1998 and 2009. The primary outcome was local recurrence-free
survival, defined as the interval between diagnostic biopsy and local recurrence. A secondary outcome was overall survival. Results With a median
follow-up of 3.9 years for all patients and 5.9 years for survivors, local recurrence-free survival (LRFS) was 82% at 5 years, and overall survival (OS)
was 60%. Pelvic tumors (p
A-0140 Standard rescue with leucovorin for high-dose methotrexate (HDMTX) in osteosarcoma fails in 50 % of cycles indicating an
unmet need of improved rescue therapy
Eriksson M1, Rychlowska-Pruszynska M2, Csóka M3, Hall KS4, Karlén J5, Kvistgaard L6, Lisjö P6, Ganlöv K6

1 Department of Oncology, Skane University Hospital, and Lund University, Lund, Sweden 2 Department of Surgical Oncology for Children and
Youth, Institute of Mother and Child, Warsaw, Poland 3 Semmelweis University, 2nd Department of Pediatrics, Budapest, Hungary 4 Department of
Oncology, Norwegian Radium Hospital, Oslo University Hospital, Oslo, Norway 5 Karolinska University Hospital, Stockholm, Sweden 6 Isofol
Medical AB, Gothenburg, Sweden 

Introduction: High-dose methotrexate (HDMTX) followed by leucovorin (folinic acid) rescue is well established as part of MAP (methotrexate,
doxorubicin, cisplatin) chemotherapy for osteosarcoma. However, leucovorin rescue is not always effective, resulting in delays to subsequent
courses of chemotherapy. As part of the clinical development of a potentially superior rescue agent, a retrospective clinical analysis was conducted
to investigate the magnitude and pattern of failed leucovorin rescue and related treatment delays. Material and Methods: This retrospective
observational multi-center study involved patients ≥2 years of age with osteosarcoma treated with MAP in regular clinical practice between January
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2009 and May 2014. Data was extracted from medical records for all patients fulfilling these criteria at five clinics in Poland, Hungary, Norway and
Sweden (two sites). The study objective was to determine to what extent patients treated with MAP encountered treatment delays due to MTX-
related toxicity or delayed MTX elimination. Each HDMTX course was evaluated 8 days after its start in relation to defined criteria for successful
advancement. Results: Of the 116 patients included (ages 5-39 with a mean of 14 years; 59% males), 97% completed their first MAP cycle while
only 48% completed six treatment cycles. There were 114 evaluable patients included in the analysis of the primary endpoint. At least one treatment
delay due to MTX toxicity or delayed MTX elimination was reported for 89 patients (78%) and only six patients (5%) completed the entire MAP
treatment according to plan. In the 369 evaluated MAP cycles, there was a delay in subsequent treatment following 183 (50%) of the cycles. About
three quarters of the delays were found to be due to MTX-related toxicity while only a small number were related to delayed MTX elimination. The
treatment related issues most commonly registered in the medical records were increased liver enzymes, hematological disturbances, increased
bilirubin and mucositis. Conclusions: We found at least one treatment delay due to MTX toxicity or delayed MTX elimination in 78% of all MAP-
treated patients and that 50% of the administered MAP cycles resulted in a delay in subsequent treatment, mostly due to MTX toxicity. Only six
patients (5%) completed the entire MAP treatment according to plan. The retrospective methodology with broad inclusion criteria implies that the
results can be extrapolated to the entire target population. Thus, there appears to be a large unmet clinical need for a more effective HDMTX rescue
treatment than leucovorin. A more effective rescue treatment that reduced MTX toxicity could be expected to enable more patients to maintain
planned MAP treatment intensity and duration, thereby improving the overall efficacy of the MAP regimen. Such a potential rescue is presently
under development.

 
A-0114 Metastases to the pelvis: algorithm of treatment 
Andrea Angelini1, Giulia Trovarelli1, Antonio Berizzi1, Pietro Ruggieri1
1Department of Orthopedics and Orthopedic Oncology, University of Padova, Italy

Introduction. Pelvic bone metastases (PBM) are a growing concern in the field of orthopedic surgery. Patients with pelvic metastasis are individually
different with different needs of treatment in order to attain the best possible quality of life despite the advanced stage of disease. A multidisciplinary
approach among the oncologist, radiation therapist, and orthopaedic surgeon is mandatory. The goals of treatment in these patients is pain control,
maintenance of independence and prevention of tumor progression, and improvement of quality of remaining life. We propose a treatment algorithm
for patients with bone metastasis in the pelvis. This algorithm aims to simplify the choices of the teamwork from diagnosis to treatment, and to avoid
under- or overtreatment of pelvic bone metastases. Material and Methods. We conducted a systematic review of the literature for clinical studies
that reported diagnosis, modalities of treatment, pain relief and function outcomes, as well as perioperative complications and mortality, in patients
with bone metastasis to the pelvis and/or acetabulum. Multiple databases from the experienced centres involved were searched up to June 2016.
Data have been analysed in order to prepare an algorithm of treatment based on simply questions with yes/no answers, from diagnosis to follow-up.
Results: The algorithm consists of 13 questions that guide physicians since the discovery of a pelvic bone lesion. Continue red lines and dashed
black lines represent affirmative and negative answers respectively. Treatments are reported in the green squares and included biopsy, non-
surgical treatments group, radiotherapy, minimally invasive palliative treatments (MIPPs), non-invasive MR guided-FUS (Focused UltraSound),
surgery and embolization. In acetabular involvement, the amount of the periacetabular bone loss was classified according to Harrington
Classification (ranging from Groups I to IV) and Metastatic acetabular classification (MAC, ranging from Type 1 to 4). Conclusion. The treatment of
cancer patients with bone metastases is multidisciplinary. Currently, modern treatments are available for the palliative management of patients with
metastatic bone disease. These include modern radiation therapy, chemotherapy, embolization, electrochemotherapy, radiofrequency ablation, and
high intensity focused ultrasound. Special attention has to be directed to osteolytic lesions in the periacetabular region as they can provoke
pathological fractures and subsequent functional impairment. Different reconstruction techniques for the pelvis are available; the choice depends on
the patient’s prognosis, size of the bone defect, and response of the tumour to adjuvant treatment. If all the conservative treatments are exhausted
and the patient is not eligible for surgery, one of the various MIPPs can be considered.

 
A-0017 Moving Forward Through Consensus – Using A Modified Delphi Approach to Determine Top Research Priorities in the Field
of Musculoskeletal Oncology
Patricia Schneider, Nathan Evaniew, Paula McKay, Michelle Ghert
McMaster University, Hamilton, Canada

Objective Orthopaedic oncology has lagged behind other surgical specialties in the development of high level evidence through the execution of
randomized controlled trials (RCTs). In order to move forward as a specialty, it is imperative that the orthopaedic oncology community identifies
research priorities through a consensus-based approach. The primary objective of this study was to identify research priorities for international
RCTs in orthopaedic oncology. Methods A modified Delphi process was employed to identify priority research questions relevant to musculoskeletal
oncology. This process included: 1. Phase I – Identification of Research Questions (61 Participants): Potential research questions were identified
through an open-ended questionnaire asking participants to identify up to three research questions that they believed were of importance to the
field. Responses were independently reviewed by two individuals, and similar ideas were clustered together while duplicates were removed. 2.
Phase II – Assessment of Research Questions (60 Participants): A second questionnaire was administered asking participants to rate 69 research
questions individually on a five-point Likert scale on five criteria: scientific merit, significance, innovation, relevance and feasibility. Participants could
also recommend additional research questions not listed in the questionnaire. Research questions that met either the predetermined inclusion or
non-consensus thresholds would progress to Phase III. 3. Phase III – Deliberation and Prioritization In preparation for this meeting, the 73 candidate
research questions were divided into seven tiers. An Expert Panel consensus meeting, involving 44 individuals from 12 countries, was held to
deliberate the results from the previous phase, and prioritize the research questions based on criticality and feasibility. Priority was given to the
discussion of research questions in higher ranking tiers. Following these discussions, the Expert Panel was asked to assign scores for each
research questions, and those that met the predetermined criteria were brought forward for final ranking. Results Eleven questions either met the a
priori inclusion criteria for progression to the final ranking stage OR scored in the top ten (by mean score). The Expert Panel was then asked to rank
their top three research questions. The research questions with the four highest scores in the final ranking stage are: * First: Does less intensive
surveillance of sarcoma patients affect survival? * Second: What are the outcomes over time of orthopaedic oncology implants? * Third: Does
resection vs. stabilization improve oncologic outcomes in oligometastatic bone disease without compromising functional and surgical outcomes? *
Fourth: What is the natural history of untreated fibromatosis? Conclusion A systematic, consensus-based approach was used to determine the top
research priorities in the field of orthopaedic oncology. It is anticipated that the results of this initiative will support the development of international
prospective studies in the field, which will ultimately generate research findings that will enhance orthopaedic oncology clinical practice. Working
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groups will be established to advance progress on these key research priorities.

 
A-0016 The Prophylactic Antibiotic Regimens in Tumor Surgery (PARITY) International Randomized Controlled Trial: A Global
Update
The PARITY Investigators
McMaster University Hamilton, Canada

Background: PARITY is an international multi-center randomized controlled trial (RCT) in which patients with a bone tumor of the lower extremity
undergoing endoprosthetic reconstruction are randomized to one of two study arms: 1 day of post-operative antibiotics, or 5 days of postoperative
antibiotics. PARITY is the first ever multi-center international randomized trial in orthopaedic oncology. The following is an update of the trial
progress with a focus on global participation. Methods: PARITY patients are randomized by the pharmacy team at each site through an online
randomization program (www.randomize.net). The remaining study participants (patients, surgeons, nurses, study personnel) are blinded to
treatment allocation. The primary outcome is surgical site infection and outcomes are adjudicated by the PARITY Adjudication Committee through
an online secure platform (Global Adjudicator™). Data is monitored for patient safety by an independent Data Safety and Monitoring Committee.
Data quality is screened at regular intervals to maintain high standards of data quality. Results: A total of 41 clinical sites across 9 countries and 6
continents have opened for enrolment in the PARITY trial. At the time of abstract submission, 192 patients have been randomized across sites in
the United States, Canada, Argentina, Brazil, South Africa, Spain and Australia. Sites recently open to enrolment or currently in the active start-up
phase represent the United States, the Netherlands, Spain, Israel, Denmark, Germany, France and India. Data from the pilot study confirms
feasibility in enrolment, follow-up and data quality. The baseline infection rate for these reconstructive surgeries based on the PARITY pilot data is
15%. Conclusion: Infection rates are high in lower extremity bone sarcoma surgery. Peri-operative antibiotics can be extended past the date of
surgery, but this intervention may not improve outcomes. PARITY is the first ever RCT in the field of orthopaedic oncology. PARITY is rigorously
designed and has proven the feasibility of prospective international collaborative trials in our field. This trial will likely have a significant impact on
clinical practice and sets the stage for further collaborative efforts in orthopaedic oncology. Funding for the study extends to 2020 and therefore all
interested surgeons are invited to participate.

 
A-0127 CD 163 Tumor Associated Macrophages (TAMs) and CD8 cytotoxic lymphocytes expression as powerful diagnostic markers
for therapeutic stratification in osteosarcoma patients: an analysis of 124 biopsies of the French OS 2006 therapeutic trial
Anne Gomez-Brouchet1, Claire Illac1, Julia Gilhodes2, Corinne Bouvier3, Sébastien Aubert4, Jean-Marc Guinebretiere5, Béatrice Marie6,
Frédérique Larousserie7, Natacha Entz-Werlé8, Gonzague de Pinieux9, Thomas Filleron2, Vincent Minville10, Eric Mascard11, François Gouin12,
Marie-Cécile Ledeley13, Sophie Piperno-Neumann14, Laurence Brugieres15, Françoise Rédini16
1Department of Pathology, IUCT-Oncopole, Toulouse, France. 2Biostatistics Unit, IUCT-Oncopole, Toulouse, France 3Department of pathology,
Marseille, France. 4Department of pathology, Lille, France. 5Department of pathology, Institut Curie, Paris, France. 6Department of pathology,
Nancy, France. 7Department of pathology, CHU Cochin, Paris, France 8Medical Oncology Department,Strasbourg, France 9Department of
pathology, CHU Tours, France 10Medical School of Rangueil, Toulouse, France 11Department of pediatric orthopedic surgery, Hopital Necker, Paris,
France. (12 Department of orthopedic surgery, Nantes France 13Biostatistics Unit, Gustave Roussy, Villejuif, France 14Department of medical
oncology, Institut Curie, Paris, France. 15Department of pediatric oncology, Institut Gustave Roussy, Paris, France (16) INSERM UMR 957 Nantes,
France. 

Objective: The phase 3 trial (OS 2006) conducted in France, that combined Zoledronate (an inhibitor of the osteoclast activity) with chemotherapy
and surgery was stopped for futility. Biological studies and the designing of TMAs from diagnostic biopsies of patients included in the OS2006
protocol were performed. It has been demonstrated that Tumor-infiltrating macrophages (TAMs) can exert anti-tumor activity against osteosarcoma
cells and that activation of the receptor programmed cell death (PD)-1/PD1-Ligand (PDL)-1 checkpoint was associated with poorer prognosis. To
understand this unexpected result, we investigated the role of osteosarcoma-infiltrating immune cells in 124 biopsies of patients enrolled in the OS
2006 trial. Methods: Forty-four (35.5%) out of these 124 patients received zoledronic acid (Z+) according to randomisation arm and 80 only
chemotherapy (Z-). By immunohistochemistry, we analysed the percentage of TAMs, lymphocytes and (PD)-1/PDL)-1 checkpoint respectively with
CD68, CD163, CD8, PD1 and PDL1 antibodies. Macrophage polarisation was characterized with the transcription factor pSTAT1 (M1 polarization)
and CMAF (M2 polarization) staining. Osteoclastic cells were evaluated independently with the CD68 staining. Biomarkers expression was
correlated with the response to chemotherapy, overall survival and metastasis progression free survival. Results: A high level of CD163 and CD68
staining (> 50% ) was observed respectively in 42/96 (43.8%) and 26/111 (23.4%) patients. A high level of CD163 staining was associated with a
high level of CMAF nuclear expression. Forty-three (38.7%) OS presented osteoclastic cells. CD8 staining was positive in 58/109 (53.2%) cases
with a median of staining evaluated at 1 %. PD1/PDL-1 staining was negative in more than 80% of cases. No statistical correlation was found with
the response to chemotherapy. An increase CD8 expression was associated to a better diagnosis status (p=0.0353). A higher level of CD163
positive cells was significantly correlated to a higher overall survival rate as soon as the percentage of CD163 positive cells was superior to 50%
(p=0.0025), and there was only a trend for patients with a higher number of CD68 positive cells (p=0.0582). PD1, PDL1, CD 8 and the presence of
osteoclastic cells were not associated to a statistical difference on overall survival. Using multivariate analysis, CD163 remains a good prognostic
factor, independently of the diagnosis status (p=0.002). CD163 was the only biomarker correlated to MPFS (p=0.0315). CD163 was significantly
associated with overall survival and MPFS in the group Z-, but not in the Z+. Nevertheless, the lack of patients in the arm Z+ doesn’t allow testing a
possible interaction between the treatment and CD163 level. In the group Z+, the presence of CD8 was significantly correlated to a better overall
survival (p=0.0415). Conclusion: Our study demonstrated that CD163 positive TAMs in osteosarcoma but not PD1/PDL1 checkpoints are crucial
events in the inhibition of osteosarcoma progression, and that CD8 lymphocytes interact with zoledronate sensitivity. Then specific macrophage
and/or CD8 lymphocytes activating drugs are attractive options to complement current chemotherapy in osteosarcomas. Then we propose a
systematic analysis of the expression of CD68, CD163, CD8 and PD1/PDL-1 in the biopsies of patients with osteosarcomas for therapeutic
stratification.

 
A-0130 The role of bisphosphonates in the treatment of chondrosarcoma lung metastases
Zdenek Matejovsky Jan Lesensky
1st Medical School, Charles University and Institute for Postgraduate Studies, Orthopedic Clinic, Bulovka Hospital, Prague, Czech Republic
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At the 2005 EMSOS meeting in Trieste, there was an poster suggesting theoretical influence of bisphosphonates on chondrosarcoma cells. One
year later we had a patient with multiple lung metastases with a life expectancy around 3 month. We tried bisphosphonates (Lodronate) in standard
doses and surprisingly the patient survived for longer then one year. Since then we have tried this treatment on five patients and all have survived
over an year without significant respiratory insufficiency. In one case we even had a fluidothorax on CT scans, that completely disappeared after the
administration of bisphosphonates. We do not know the exact pathways in which the bisphosphonates work, but we believe that the main effect on
the tumor cell is that it decreases the irritation of the pleura by the tumor cell thus decreasing for a prolonged period the tumor cell induced
fluidothorax even in so called "white lungs" i.e. lungs full of metastases.. The possible direct effect of the bisphosphonate on the fluidothorax can also
not be excluded even if such an effect has not been proven in other tumors so far. We would like to present our results and maybe initialize an
prospective randomized EMSOS study with this financially acceptable method with relatively low risks of side effects.

 
A-0196 Developing a severity classification on MRI for Tenosynovial Giant Cell Tumours affecting large joints -preliminary analyses.
Monique Mastboom1, Floortje Verspoor2, David Hanff1, Maaike Gademan1, Sander Dijkstra1, Bart Schreuder2, Robert van der Wal1, Michiel van de
Sande1

1Leiden University Medical Center, Leiden, The Netherlands 2Radboud University Medical Center, Nijmegen, The Netherlands

Purpose Available literature on Tenosynovial Giant Cell Tumours(TGCT) at best compares localized- to diffuse-disease, but a more sophisticated
classification describing the severity of TGCT is lacking. Only classifying between localized- and diffuse-type introduces difficulties in both
retrospective and prospective analyses of this orphan disease. Primarily, well-defined and objective MRI-scoring items should be identified that can
than be implemented in a well-defined prediction model. This study aims to establish a radiology-based severity classification for patients with
TGCT affecting large joints, that is able to differentiate between different severity stages of TGCT and is able to reliably predict progressive disease.
Methods Between 2006-2016, 118 MRIs of naïve-TGCT patients that were initially treated at the Leiden-University-Medical-Center(LUMC)
suffering TGCT were included. Majority of MRIs affected knee-joint(79; 67%) followed by ankle-joint(13; 11%) and foot(10; 9%). Median age at
preoperative MRI was 43(range 6-72)years, 59% were female. Five MRI-scoring items, generated by field experts(radiologists and orthopaedic
oncologists), deduced from clinically important parameters were evaluated: TGCT-type, intra- and/or extra-articular involvement(IEAI), cartilage
covered bone invasion(CCBI), tendon/muscle involvement(TMI) and neurovascular-involvement(NVI). One radiologist and two orthopaedic-
surgeons examined all MRIs and inter-rater coefficient was calculated(Fleiss-Kappa(dichotomous outcomes) and ICC(continuous outcomes)). To
evaluate intra-observer coefficient, 36 MRIs(30%) were again scored by a senior orthopaedic surgeon(OS), two months after initial evaluation. Our
outcome measure of the prediction model was progressive disease based on MRIs made before 2014, defined as either recurrent disease or
untreatable disease for which targeted therapy treatment was started. Univariate- and multivariate-analyses were used to assess if MRI-scoring
items of OS predicted progressive disease. (Preliminary)Results 16 Patients were not treated, while 102 patients underwent open synovectomy of
which 38 patients did not show progressive disease, after median follow-up of 47(range12-110)months. Forty-six showed progressive disease, of
these 41 had recurrent disease after median 14(range4-62) months and five patients had unresectable-TGCT). Eighteen MRIs were made after
2014. Inter-observer coefficient for TGCT-type, IEAI, CCBI, TMI and NVI were 0,705; 0,657; 0,660; 0,668 and 0,729 respectively. Intra-observer
coefficient were between 0.722-1. OS scored 48% diffuse-TGCT, 42% both IEAI, 9% CCBI, 53% TMI and 8% NVI. CCBI and NVI revealed too little
events to analyse. In univariate analyses three remaining MRI-items, localized-TGCT, not TMI and not both intra- and extra-articular involvement,
were significant protective for progressive disease; odds ratios(OR) 0.05(95%CI 0.02-0.15), 0.16(95%CI:0.06-0.42), intra-articular
0.06(95%CI:0.02-0.21) and extra-articular 0.07(95%CI:0.02-0.26) respectively. In multivariate analyses, OR of localized-type, TMI and IEAI
remained significant protective: 0.11(95%CI:0.02-0.47), 0.18 95%CI:0.02-0.68), intra-articular 1.00 (95%CI:0.14-7.82) and extra-articular 0.12
95%CI(0.02-0.69) respectively. Gender, joint and age at MRI were not significant predictors for disease progression. Conclusions It is possible to
distinguish five well-defined objective MRI-scoring items for TGCT affecting large joints. In development of a TGCT severity classification on MRI,
TGCT-type, IEAI and TMI predict progressive disease. Additional analyses for appurtenant TGCT severity stages need to be performed to further
develop and validate this classification. The prediction model will be validated externally with MRIs from another tertiary oncology center. To predict
progressive disease and set optimal treatment protocols, an objective user-friendly TGCT severity is of utmost importance.

 
A-0206 Internal validation of a Prognostic Model for Treatment decisions in High-grade Soft Tissue sarcomas of the Extremities.
Personalized Sarcoma Care (PERSARC)
Veroniek van Praag1, and Anja J Rueten-Budde2, Lee M Jeys3, Minna Laitinen3, Rob Pollock4, Will Aston4 Jos van de Hage5, PD Sander Dijkstra1,
Peter C Ferguson6, Anthony M Griffin5, Jay S Wunder6, Marta Fiocco(2,7), and Michiel AJ van de Sande1

1Department of Orthopaedic Surgery, Leiden University Medical Center, Albinusdreef 2, 2333 ZA Leiden, The Netherlands 2Mathematical Institute,
Leiden University, Niels Bohrweg 1, 2333 CA Leiden, The Netherlands 3Department of Orthopaedic Surgery, Royal Orthopaedic Hospital, Bristol
Road South, Northfield, Birmingham, B312AP, United Kingdom 4Department of Orthopaedic Surgery, Royal National Orthopaedic Hospital,
Brockley Hill, Stanmore, HA7 4LP, United Kingdom 5Sarcoma Unit, The National Cancer Institute, Department of Surgery, Postbus 90203 1006 BE
Amsterdam, The Netherlands 6Musculoskeletal Oncology Unit, Mount Sinai Hospital, and Department of Surgery, University of Toronto, 600
University Avenue, Toronto, ON M5G 1X5, Canada 7Department of Medical Statistics and Bioinformatics, Leiden University Medical Center,
Albinusdreef 2, 2333 ZA, Leiden, The Netherlands 

BACKGROUND: Optimising treatment decisions that balance both cure and possible disability after multidisciplinary treatment of primary soft tissue
sarcomas of the extremities (ESTS) is the main focus of personalized sarcoma care. In order to support shared decision making we recently
developed a prognostic model, the PERsonalized SaRcoma Care (PERSARC) model, that estimates the likelihood of 3-, 5- and 10 year overall
survival and the risk for local recurrence in patients with primary ESTS. So far this is the only model that includes treatment modalities; applied
radiotherapy and achieved surgical margins into the model. PURPOSE: To assess the validity and the value of the PERSARC prognostic survival
model; an internal validation through calibration was applied. METHODS: The cohort used to develop the model consists of ESTS patients who
received surgery, between 2000-2014, at five specialised sarcoma centres. To assess the effect of prognostic factors on overall survival (OS) a
multivariate Cox proportional hazard regression was estimated. The effect of prognostic factors on the cumulative incidence of local recurrence
(CILR) was investigated by fitting the Fine and Gray model for competing risk. Predictive performance of the prognostic survival model was
investigated by using internal cross validation (CV) and calibration. The discriminative ability of the model was determined with the C-index.
RESULTS: Our dataset contains 766 records with full information on all established risk factors. Multivariable Cox regression revealed that patients’
age, tumor size, histological subtype and surgical margins had a significant effect on overall survival. More importantly patients who received
radiotherapy presented with better outcomes, in terms of OS and LR, than those treated with surgery alone. When compared to surgery alone the
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hazard ratio and 95% confidence interval for neoadjuvant and adjuvant radiotherapy in OS was equal to 0.53(0.39-0.73) and 0.63(0.48-0.83),
respectively. Also in local preventing recurrence neoadjuvant radiotherapy outperformed adjuvant RT with HR’s equal to 0.31(0.15-0.67) and
0.70(0.42-1.18) respectively (surgery alone being the reference category HR 1). Validation of the model shows good discrimination with a C-index
(CV) of 0.68 and 0.69 for OS and CILR respectively. Calibration plots describing the performance of the PERSARC prediction model for LR were
accurate and the discriminative ability of the model for overall survival between different prognostic index groups was good. CONCLUSIONS: The
PERSARC model is the first model that incorporated known clinical risk factors with the use and timing of different treatment modalities. The
developed model is successfully validated by internal calibration to provide a reliable prediction of postoperative overall survival and cumulative
incidence of local recurrence for patients with primary high-grade soft tissue sarcomas of the extremities.
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A-0044 Review of children and adolescent therapeutic service (ReAT)
Natalie Morgan1, Abi Aston1, Hannah Baldwin1, Anthony Gilbert1, Edwina Newman1, Tracy Roskrow1, Anju Jaggi1
1Royal National Orthopaedic Hospital, Stanmore, UK

Background Patients with sarcoma experience impairments and reduced participation in life roles compared to their peers (Parsons et al 2004,
Schreiber et al 2016, Sheiko et al 2012). Survivorship is the health and quality of life of a person with cancer post treatment until the end of life. Little
is known about the provision and outcome for the rehabilitation of paediatric patients following massive endoprosthetic replacement (MEPR). The
purpose of this service evaluation was to review current provision of rehabilitation and functional outcomes for paediatric sarcoma patients at a
specialist centre following MEPR. Methods A questionnaire was completed by patients under 18 who underwent MEPR from 1999-2014 and were a
minimum of six months post operation. The questionnaire looked at the access to physiotherapy and occupational therapy, participation in activities
and access to specialist inpatient rehabilitation. Patients attending outpatient follow up clinics at the specialist centre were invited to participate in
the questionnaire by a clinical nurse specialist. All patients, invited to participate, agreed to complete the questionnaire. Recruitment took place
between September 2015 and January 2016. Results Twenty-two questionnaires were completed (12 male: 10 female, average age 14.7 range
10-20). The operation dates of the patients ranged from 2009 – 2015. Of the 22 patients 12 (54%) had a distal femoral replacement, 4 (18%) had a
proximal tibial replacement, 3 (14%) had a proximal femoral replacement, 1 patient (5%) had a proximal humeral replacement, 1 patient (5%) had a
total femoral replacement and 1 patient (5%) did not disclose their operation type. All patients had access to physiotherapy; 50% required ongoing
physiotherapy input and 5% required ongoing Occupational Therapy. 36% of patients were offered inpatient specialist rehabilitation. 40% of
patients returned to sport, 81% to education, 82% washing and dressing independently and 72% were regularly socialising. 35% still required the
use of walking aids. Conclusions There was variation in the survivorship across the cohort with many of the patients experiencing physical
impairment, activity limitations and restriction in participation in life roles such as sport, education and social activities. Not all patients had access to
specialist inpatient rehabilitation and several of these continued to require therapy input. There is no European standard rehabilitation pathway for
paediatric patients undergoing MEPR and there is limited evidence of the acceptable functional outcomes. Implications There is not a national
standard of rehabilitation for paediatric patients undergoing MEPR. This may compromise their ability to achieve their potential and lead to variation
in functional outcomes for this patient group. Further work is required to firstly establish the expected outcomes for paediatric patients undergoing
MEPR surgery and then develop a rehabilitation standard for this patient group.

 
A-0100 Rehabilitation of children with bone and soft tissue sarcomas  
Angela Zabrodnaya1, Alla Egorova1, Anna Petrichenko1, Elena Bukreeva1, Nadezhda Ivanova1, Alexander Ochkurenko2, Andrew Prityko1

1St. Luka Scientific and Practical Center of Specialized Medical Care for Children, Moscow, Russian Federation 2Central Institute of Traumatology
and Orthopaedics named after N.N. Priorov, Moscow, Russian Federation 

In order to investigate the rehabilitation needs of patients, chart analysis was conducted on 95 children at the mean age of 12,65 ± 4,6 years (aged
2 - 24 years), 54 (56,8%) males, 41 (43,2%) females treated for primary bone and soft tissue sarcomas by chemotherapy, radiotherapy, oncologic
surgery, included limb-sparing procedures. Histologically, 45 (47,4%) patients had ES, 35 (36,8%) - OS, ChS – 3 (3,2%), STS – 12 (12,6%). The
most often affected area was lower extremity – 58 (61,1%) cases, upper extremity – 10 (10,5%) cases, trunk – 15 (15,8%) cases, axis – 12 (12,6%)
cases. 34 (35,8%) patients had distant metastases, among them: 9 (26,5%) patients had distant metastases at lungs, combine lesion were in 13
(38,2%) cases, bones were involvement in 4 (11,8%) case, lymph nodes - in 5 (14,7%) cases, other – 3 (8,7%). 14 (41,2%) patients had solitary
metastases, 20 (58,8%) –multiple. 27 (28,4%) patients underwent courses of preoperative inpatient physical therapy, at the neoadjuvant part of
special treatment, 85 (94,8%) patients underwent courses of postoperative inpatient physical therapy at the adjuvant part of special treatment, 39
(41,0%) patients underwent courses of physical therapy during remission. This study evaluated the short and long-term changes in physical fitness
of a child with a childhood malignancy; using an individual rehabilitation program, consist with combined physical exercise, kinesiotherapy, aquatic
rehabilitation and orthopaedic correction implemented during and shortly after treatment. Training is performed individually, under the supervision of
an experienced paediatric physical therapist. 66 (69,5%) patients were alive without disease, relapse occurred in 14 cases (14,8%), 6 patients with
multiple metastases died from progression, 1 patient died from fatal toxicity. The individual rehabilitation programs are well tolerated. We suggest
that the usage an individual rehabilitation program can decrease pain, improve muscle strength and range of motion in joints, an increased supply of
blood to the muscles, higher muscle metabolism, and more circulation in the limbs, improves tissue nutrition and helps the healing process. Physical
activity can play a vital role in the treatment and prevention of many of the long-term effects of childhood cancer and cancer therapy. Physical
activity may to prevent the long-term risk for adverse cardiovascular effects, low bone density, low muscle strength and range of motion in joints.
Childhood cancer patients undergoing long-term cancer therapy may benefit from an individual rehabilitation program since it may maintain or
enhance their physical fitness and increase their quality of life.

 
A-0038 The financial burden of sarcoma surveillance: Tertiary centre patient survey
Hall A, Wadkin J, Slade A, Ward E, Forsythe J, Killingworth A, Russell L, Stevenson JD
The Royal Orthopaedic Hospital NHS Foundation Trust, Birmingham ,UK

Background While many patients are prepared for the toll cancer will have upon their health, few appreciate the financial implications. Macmillan
found that on average 83% of people are worse off due to cancer. We are looking to assess these costs in sarcoma patients specifically. Methods
Patients attending follow-up appointments at the Royal Orthopaedic Hospital, Birmingham, completed a survey assessing extra costs patients were
experiencing because of their sarcoma surveillance. Categories assessed included: Cost of travelling to appointments, day to day living costs, loss
of Income and ‘other’ associated health care costs The impact of these extra costs on the patient was also assessed. Results Fifty patients
completed the survey whilst attending the latest appointment. 87.5% of patients reported that attending appointments cost them money, mean
£44/appointment. 12.5% reported other health care costs (e.g. OTC medication and dressings), spending £36/month extra on average. 22%
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A-0044 Review of children and adolescent therapeutic service (ReAT)
Natalie Morgan1, Abi Aston1, Hannah Baldwin1, Anthony Gilbert1, Edwina Newman1, Tracy Roskrow1, Anju Jaggi1
1Royal National Orthopaedic Hospital, Stanmore, UK

Background Patients with sarcoma experience impairments and reduced participation in life roles compared to their peers (Parsons et al 2004,
Schreiber et al 2016, Sheiko et al 2012). Survivorship is the health and quality of life of a person with cancer post treatment until the end of life. Little
is known about the provision and outcome for the rehabilitation of paediatric patients following massive endoprosthetic replacement (MEPR). The
purpose of this service evaluation was to review current provision of rehabilitation and functional outcomes for paediatric sarcoma patients at a
specialist centre following MEPR. Methods A questionnaire was completed by patients under 18 who underwent MEPR from 1999-2014 and were a
minimum of six months post operation. The questionnaire looked at the access to physiotherapy and occupational therapy, participation in activities
and access to specialist inpatient rehabilitation. Patients attending outpatient follow up clinics at the specialist centre were invited to participate in
the questionnaire by a clinical nurse specialist. All patients, invited to participate, agreed to complete the questionnaire. Recruitment took place
between September 2015 and January 2016. Results Twenty-two questionnaires were completed (12 male: 10 female, average age 14.7 range
10-20). The operation dates of the patients ranged from 2009 – 2015. Of the 22 patients 12 (54%) had a distal femoral replacement, 4 (18%) had a
proximal tibial replacement, 3 (14%) had a proximal femoral replacement, 1 patient (5%) had a proximal humeral replacement, 1 patient (5%) had a
total femoral replacement and 1 patient (5%) did not disclose their operation type. All patients had access to physiotherapy; 50% required ongoing
physiotherapy input and 5% required ongoing Occupational Therapy. 36% of patients were offered inpatient specialist rehabilitation. 40% of
patients returned to sport, 81% to education, 82% washing and dressing independently and 72% were regularly socialising. 35% still required the
use of walking aids. Conclusions There was variation in the survivorship across the cohort with many of the patients experiencing physical
impairment, activity limitations and restriction in participation in life roles such as sport, education and social activities. Not all patients had access to
specialist inpatient rehabilitation and several of these continued to require therapy input. There is no European standard rehabilitation pathway for
paediatric patients undergoing MEPR and there is limited evidence of the acceptable functional outcomes. Implications There is not a national
standard of rehabilitation for paediatric patients undergoing MEPR. This may compromise their ability to achieve their potential and lead to variation
in functional outcomes for this patient group. Further work is required to firstly establish the expected outcomes for paediatric patients undergoing
MEPR surgery and then develop a rehabilitation standard for this patient group.

 
A-0100 Rehabilitation of children with bone and soft tissue sarcomas  
Angela Zabrodnaya1, Alla Egorova1, Anna Petrichenko1, Elena Bukreeva1, Nadezhda Ivanova1, Alexander Ochkurenko2, Andrew Prityko1

1St. Luka Scientific and Practical Center of Specialized Medical Care for Children, Moscow, Russian Federation 2Central Institute of Traumatology
and Orthopaedics named after N.N. Priorov, Moscow, Russian Federation 

In order to investigate the rehabilitation needs of patients, chart analysis was conducted on 95 children at the mean age of 12,65 ± 4,6 years (aged
2 - 24 years), 54 (56,8%) males, 41 (43,2%) females treated for primary bone and soft tissue sarcomas by chemotherapy, radiotherapy, oncologic
surgery, included limb-sparing procedures. Histologically, 45 (47,4%) patients had ES, 35 (36,8%) - OS, ChS – 3 (3,2%), STS – 12 (12,6%). The
most often affected area was lower extremity – 58 (61,1%) cases, upper extremity – 10 (10,5%) cases, trunk – 15 (15,8%) cases, axis – 12 (12,6%)
cases. 34 (35,8%) patients had distant metastases, among them: 9 (26,5%) patients had distant metastases at lungs, combine lesion were in 13
(38,2%) cases, bones were involvement in 4 (11,8%) case, lymph nodes - in 5 (14,7%) cases, other – 3 (8,7%). 14 (41,2%) patients had solitary
metastases, 20 (58,8%) –multiple. 27 (28,4%) patients underwent courses of preoperative inpatient physical therapy, at the neoadjuvant part of
special treatment, 85 (94,8%) patients underwent courses of postoperative inpatient physical therapy at the adjuvant part of special treatment, 39
(41,0%) patients underwent courses of physical therapy during remission. This study evaluated the short and long-term changes in physical fitness
of a child with a childhood malignancy; using an individual rehabilitation program, consist with combined physical exercise, kinesiotherapy, aquatic
rehabilitation and orthopaedic correction implemented during and shortly after treatment. Training is performed individually, under the supervision of
an experienced paediatric physical therapist. 66 (69,5%) patients were alive without disease, relapse occurred in 14 cases (14,8%), 6 patients with
multiple metastases died from progression, 1 patient died from fatal toxicity. The individual rehabilitation programs are well tolerated. We suggest
that the usage an individual rehabilitation program can decrease pain, improve muscle strength and range of motion in joints, an increased supply of
blood to the muscles, higher muscle metabolism, and more circulation in the limbs, improves tissue nutrition and helps the healing process. Physical
activity can play a vital role in the treatment and prevention of many of the long-term effects of childhood cancer and cancer therapy. Physical
activity may to prevent the long-term risk for adverse cardiovascular effects, low bone density, low muscle strength and range of motion in joints.
Childhood cancer patients undergoing long-term cancer therapy may benefit from an individual rehabilitation program since it may maintain or
enhance their physical fitness and increase their quality of life.

 
A-0038 The financial burden of sarcoma surveillance: Tertiary centre patient survey
Hall A, Wadkin J, Slade A, Ward E, Forsythe J, Killingworth A, Russell L, Stevenson JD
The Royal Orthopaedic Hospital NHS Foundation Trust, Birmingham ,UK

Background While many patients are prepared for the toll cancer will have upon their health, few appreciate the financial implications. Macmillan
found that on average 83% of people are worse off due to cancer. We are looking to assess these costs in sarcoma patients specifically. Methods
Patients attending follow-up appointments at the Royal Orthopaedic Hospital, Birmingham, completed a survey assessing extra costs patients were
experiencing because of their sarcoma surveillance. Categories assessed included: Cost of travelling to appointments, day to day living costs, loss
of Income and ‘other’ associated health care costs The impact of these extra costs on the patient was also assessed. Results Fifty patients
completed the survey whilst attending the latest appointment. 87.5% of patients reported that attending appointments cost them money, mean
£44/appointment. 12.5% reported other health care costs (e.g. OTC medication and dressings), spending £36/month extra on average. 22%
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reported that the cost of their day to day living had risen mean £30/month following their diagnosis. 12% reported that they had spent extra money
on clothing, equipment and home modifications, though for the most part these appeared to be one off costs. Of the patients surveyed, 24% were
retired and reported no loss of income for time off work. Of those of working age, 33% had to take time off work, on average losing £3760 per year.
42% reported that the financial burden of these extra costs had caused them or their family distress. Conclusions The majority of patients reported
that they had experienced some extra cost due to their sarcoma, mostly due to cost of attending appointments and loss of income. Mean financial
burden was £1169pa between years 1-5 and £731 pa between years 5-10.

 
A-0288 Quality of care; a joined effort
K. te Plate, P. de Kam
Oncology nurses, Department of Orthopaedic Surgery, Radboud University Medical Centre, Nijmegen, the Netherlands

Introduction: In our department of orthopedic oncology we’re striving for perfect care for our patients. To achieve this objective, we work with a
dedicated orthopaedic oncology team. This team consists of two oncology orthopaedic surgeons, one nurse practitioner, five orthopaedic oncology
nurses, two dedicated surgical assistants and one spiritual/mental counsellor. With this multidisciplinary team, we can ensure a total complete care
and close cooperation between the outpatient clinic, operation theatre and orthopaedic ward. Goals: The objectives of our oncology orthopaedic
team is to achieve top of the art medical care, training of all involved medical personnel, and to assure not only good somatic but also social,
emotional, and psychological care. Method: Every year we evaluate and describe new goals in our annual plan to achieve the main objectives. In
2016, we took a comprehensively survey amongst our colleagues to explore their current knowledge and training needs. The results of this survey
were presented to all colleagues. It set new goals that we have integrated into the annual plan of 2017. Consequently, we update our training plan to
enlarge the level of knowledge and to ensure high quality of care. This kind of self-evaluation and improvement is performed on all aspects and
disciplines involved in the care of our patients. Our team does not only has an executive role, but we also have a training, coaching and evaluating
task for all personnel involved in our orthopaedic department and even in our whole university medical centre. Conclusion: by creating a dedicated
multidisciplinary team with who we describe goals and objectives, carrying them out and evaluate the results; we achieve and assure high quality of
care for our oncology orthopaedic patients.
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Rare type of bone and soft tissue sarcomas
Thursday, April 27, 2017 | 10:00 - 11:30 | Plenary room
A-0280 Surgical outcome in chest wall chondrosarcoma: consider pleural resection. 
s. westerbos1, M. Schuijt1, W. van Houdt2, F. van Coevorden2, S. Dijkstra1

1Department of Orthopaedic Surgery, Leiden University Medical Centre, Leiden, The Netherlands 2Department of Surgical Oncology, The
Netherlands Cancer Institute, Amsterdam, The Netherlands

Introduction Chondrosarcomas are the most frequent primary malignant tumours of the chest wall, accounting for up to 40% of chest wall tumours.
Literature concerning the surgical treatment in chondrosarcoma of the ribs and sternum is scarce. A 5-year survival rate of around 66% has been
reported in relative small series. . Known prognostic factors for survival include radical resection, low grade (grade 1) tumours, age < 55 years,
maximal tumour dimension of < 6 cm, and treatment at specialised centres. By combining data from two large specialised centres, the National
Cancer Institute – Antoni van Leeuwenhoek Hospital (AVL) and the Leiden University Medical Centre (LUMC), we were able to describe data on a
large cohort of patients mainly focussing on surgical outcome. Methods We retrospectively reviewed 73 consecutive patients who were surgically
treated for a chondrosarcoma of the rib and/or sternum in the LUMC and the AVL from 1980 to 2015. Patients presenting with a primary
chondrosarcoma or a local recurrence were included. Age, gender, date of treatment and follow-up, staging, and location of the chondrosarcoma
were recorded. Pathology reports were reviewed to obtain data on surgical margins and tumour grade. Patients with a peripheral, clear cell or
mesenchymal chondrosarcoma were excluded. We investigated the association of surgical resection margins and pleural resection with the
occurrence of local recurrence and complications. Data was analysed using SPSS (IBM) version 23.0 Results A total of 52 patients with primary and
5 patients with recurrent chondrosarcoma located in either the rib(s) or sternum could be included. Mean age was 50.5 years (range 17 - 83 years).
29 (50.9%) were male. Median follow-up time was 81 months (IQR 33.5 – 120 months). 18 (31.6%) were grade 1, 30 (52.6%) were grade two, 7
(12.3%) were grade 3, and 2 (3.5%) were dedifferentiated chondrosarcoma. 23 (40.4%) patients had pleural resection of which 11 (19.3%) patients
had pleural involvement. Overall recurrence rate was 21.1%, with recurrence rate increasing from 5.6 to 50% with increasing tumour grade
(p=0.13). When analysed for resection margin (defined as R0, R1, R2), recurrence rate increased from 18.8% to 42.9% (p=0.26). There was a
higher recurrence rate in the patients with pleural involvement (63.6% vs. 9.5% p=
A-0138 Chondroblastoma in adult age
Andrea Angelini1, Mohammad Hassani2, Eugenio Rimondi3, Giulia Trovarelli1, Antonio Berizzi1, Pietro Ruggieri1
1 Department of Orthopedic and Orthopedic Oncology, University of Padova, Italy 2 Department of Orthopedic Surgery, Imam Reza Hospital,
Mashhad University of Medical Sciences, Mashhad, Iran 3 Department of Radiology, Istituto Ortopedico Rizzoli, Bologna, Italy 

Background and purpose. Chondroblastoma (CB) is a rare benign tumor that accounts most commonly in the second decade of life. No specific
studies on CS in adulthood have been reported. Our purpose was to report a single institution experience on CB in patients older than 30 years-old,
analysing clinical and imaging findings, type of treatment, oncologic and functional outcomes. Patients and methods. All patients diagnosed and
treated for CB from 1981 to 2014 were analysed. Patients aged 30 years old at diagnosis or older was the inclusion criteria. Clinical presentation,
imaging, surgical treatment, complications and functional outcome were evaluated. The presence of local recurrence or death were assessed.
Results: There were 15 males (65%) and 8 females (35%) with a mean age of 40 years (range, 30 to 59 years). Tumor affected most frequently
small bones (talus, calcaneus, acromion, cuneiform, metatarsus in over than 50%) whereas long bones in only eight cases (35%). Treatment
consists of intralesional curettage (19 cases) with phenol as local adjuvant in 13 of them, resection (2 acromial lesions), amputation (chopart
amputation for metatarsal lesion). One recurrent lesion was treated by excision and radiotherapy. None of the patients received chemotherapy. At a
mean follow-up of 8.4 years (range 3 to 30 years), twenty patients (87%) remained continuously disease-free whereas three had local recurrences.
Conclusions: We confirm that occurrence and outcome of adult patients with CBs are similar with those affecting younger patients. The main
difference consists of involved bones, where flat bones and short tubular bones of the foot (especially the talus and calcaneus) were most
represented than long tubular bones. MRI and biopsy are mandatory when there is a suspicious of clear cell chondrosarcoma.

 
A-0111 Clear cell chondrosarcoma: one-centre experience and literature review
Alexander Klein1, Felix Tauscher1, Andrea Baur-Melnyk2, Thomas Knösel3, Volkmar Jansson1, Hans Roland Dürr1 1 Musculoskeletal Oncology,
Department of Orthopaedic Surgery, Physical Medicine and Rehabilitation, Campus Grosshadern, Ludwig‐Maximilians‐University, Marchioninistr.
15, 81377, Munich, Germany 2 Institute of Radiology, Campus Grosshadern, Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich,
Germany 3 Institute of Institute of Pathology, Campus Grosshadern, Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany
Musculoskeletal Oncology, Department of Orthopaedic Surgery, Physical Medicine and Rehabilitation, Campus Grosshadern,
Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany

Introduction Clear cell chondrosarcoma is a rare entity of malignant bone tumours. It represents approximately 2.7 percent of all chondrosarcomas.
Because of that the experience regarding treatment and outcome, especially long term outcome, is insufficient. The aim of this study is to analyze
the result of surgical therapy of our patients and to perform a metaanalysis of the published cases. Patients and methods Between 2003 and 2015
we treated six consecutive patients with the histological diagnosis of clear cell chondrosarcoma. All patients were men with a mean age of 37,7
years (range 26-51) at the time of diagnosis. The site of the tumour was in 4 cases the proximal femur. In one case each the proximal humerus and
the proximal tibia. Symptoms had been pain in 4 cases, fracture and incidental finding in 2 other cases. Therapy was wide resection in all cases, in
two cases surgery elsewhere had been done months ago without recognizing the tumour. Different reconstruction methods were used. The mean
follow up was 76 months (range 17-155). In literature we identified 47 publications with in total 141 cases. The largest series included 16 patients.
Results All tumours were classified G1. We observed one case of relapse of the proximal femur located in the soft tissues 71 months after wide
resection. This patient had primary surgery elsewhere with implantation of a standard hip prosthesis due to pathological fracture without tumour
resection before wide resection later on. We did not find any case of metastatic disease. All patients are alive without evidence of disease. In the
analysis of the published cases with a mean follow-up of 120 months the mean age was 41 years. There seemed to be no standard therapy of this
tumour. 25 local recurrences in 21 patients (14,9%) are described. In 7 cases (5%) metastatic disease in the lung and spine was evident. Summary
Clear cell chondrosarcoma is a low-grade sarcoma with good prognosis. There is no standard therapy, a wide resection is adviced. Local
recurrence might be seen in 15% of the cases (in literature) metastatic disease in about 5%.
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A-0012 Fibrocartilaginous mesenchymoma: the Rizzoli experience.
Marco Gambarotti1, Alberto Righi1, Daniel Vanel1, Stefania Cocchi1, Stefania Benini1, Francesca M Elli2, Giovanna Mantovani2, Pietro Ruggieri3,
Stefano Boriani4, Davide M Donati5, Marta Sbaraglia6, Angelo P Dei Tos6, Piero Picci1
1Rizzoli Orthopaedic Institute, Department of Pathology, Bologna, Italy;2Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Department
of Clinical Sciences and Community Health, University of Milan, Endocrinology and Diabetology Unit, Milan, Italy;3University of Padova, Department
of Orthopedics and Orthopedic Oncology, Padova, Italy;4Rizzoli Orthopaedic Institute, Department of Degenerative and Oncologic Spine Surgery,
Bologna, Italy;5Rizzoli Orthopaedic Institute, Department of Orthopaedic Oncology, Bologna, Italy;6Treviso Regional Hospital, Department of
Pathology, Treviso, Italy

Background: Fibrocartilaginous mesenchymoma (FM) of bone is an extremely rare bone lesion with a total of 25 cases described in the literature.
Design: We retrieved from the files of the Istituto Ortopedico Rizzoli all the cases with a diagnosis of FM between 1982 and 2016. The presence of
GNAS and IDH1/2 mutations and MDM2 amplification was explored to evaluate possible links between FM, fibrous dysplasia, dedifferentiated
chondrosarcoma, and low-grade osteosarcoma. Results: Eight cases were identified. Patient ranged in age from 8 to 27 year-old (median 16).
Three were male and five female. Tumors occurred in femur (2 cases), pubis (2 cases), vertebrae (2 cases), tibia (1 case), and humerus (1 case).
Symptoms at onset were pathological fracture and pain. At imaging the tumors appeared as poorly circumscribed lytic lesions, with cartilaginous
calcifications. Cortical destructions and soft tissue invasion were present. On MRI the lesions exhibited a low signal on T1 and a high signal on
T2-weighted images, with massive contrast medium uptake. Histologically, the tumors were composed of spindle cell proliferation (similar to a low-
grade spindle cell sarcoma) with bone production and epiphyseal growth-plate-like nodules of cartilage, recalling the normal epiphyseal growth
plate, that are the morphological hallmark of FM. The diagnosis was not performed on the initial biopsy in any of these cases due to the absence of
the cartilaginous component. Molecular analysis showed absence of GNAS mutation, IDH1/2 mutations, nor MDM2 amplification. Four cases were
treated with resection; patients were alive without disease 17, 6, 120 and 38 months after surgery respectively. In one case a resection was
performed after a curettage; no recurrence was evident 196 months after surgery. Only one case recurred 1 year following intralesional resection.
None of these patients died of the disease. The other two patients were lost at follow-up. Conclusion: FM is an extremely rare bone tumor with
distinctive radiological and histological features, and is genetically distinct from fibrous dysplasia, low-grade osteosarcoma, and dedifferentiated
chondrosarcoma. Local recurrences can be prevented with complete surgery.

 
A-0247 Primary alveolar rhabdomyosarcoma of the bone
Petra Balogh1, Monika Csóka2, Zoltán Sápi1
11st Department of Pathology and Experimental Cancer Research, Semmelweis University, Budapest, Hungary 2 2nd Department of Pediatrics,
Semmelweis University, Budapest, Hungary,

Background: Rhabdomyosarcoma (RMS) is a malignant tumor of mesenchymal origin and comprises the largest category of soft-tissue sarcomas
both in children and adolescents. From a pediatric oncology point of view, RMS has traditionally been classified into alveolar (ARMS) and
embryonal (ERMS) subtypes. The anatomical localization of the tumor may vary, but commonly involve the head/neck regions, male and female
urogenital tract or the trunk and extremities. Case presentation: Here, we report two challenging cases involving 17- and 9-years-olds males where
diffuse and multiplex bone lesions suggested either a hematological disease or a primary bone tumor (mesenchymal chondrosarcoma). Biopsies,
proved a massive infiltration of the bone marrow cavity with rhabdomyosarcoma. In both cases, the ARMS subtype was confirmed using FOXO1
break-apart probes (FISH). Radiological examination could not identify primary soft tissue component in any localization at the time of diagnosis in
either cases. Conclusions: Primary alveolar rhabdomyosarcoma of the bone as a subtype of ARMS, seems to be a distinct clinico-pathological entity
with challenging diagnostic difficulties and different, yet better, biological behavior in comparison to soft tissue ARMS. However, it is difficult to be
characterized or predict its prognosis and long-term survival as only sporadic cases (four) were reported so far.

 
A-0251 Oncological outcome of synovial sarcoma of bone treated by limb salvage surgery
Walid Ebeid, Mostafa Sharkawy, Wesam Abousenna, Mustafa Salah
Cairo university, Cairo, Egypt

Synovial sarcoma of bone is a very rare tumour and there is no general consensus regarding its treatment and possible outcome. In our institution
we treated 26 patients during the period from 2001 to 2014 There were 18 males and 8 females. Their average age was 31 years (range from 10 to
52 years). 8 patients had denovo lesions whereas 18 presented to us with a recurrent lesion. Different sites of the body were affected; 7 distal femur,
5 proximal tibia, 5 distal tibia, 3 fibula, 2 proximal humerus, 2 distal humerus, and 2 distal radius. They all had routine staging and non were
metastatic at presentation. All had limb salvage surgery. A wide margin was achieved in all patients and reconstruction was done with
endoprosthesis or biological techniques. All patients had adjuvant chemotherapy and 10 had adjuvant radiotherapy. The average follow up was 5
years (range 2 to 15 years). 4 patients developped chest metastases and all died of disease. 2 patients developped lymph node metastases and
died of disease. 2 patients had local recurrence and both were treated with amputation. The 5 years disease free survivorship was 45.2% We
concluded that treatment of synovial sarcoma of bone by limb salvage surgery and adjuvant chemotherapy offers a reasonable oncological
outcome.

 
A-0191 Leiomyosarcoma of bone 
Walid Ebeid, Shady Elia
Cairo university, Cairo, Egypt

Lieomyosarcoma of bone is a variant of spindle cell sarcoma of bone characterised by expression of smooth muscle markers. The routine use of
immunohistochemical stains made the diagnosis of this entity more frequent than it used to be. However it is a very rare tumour and the aim of our
study was to review our experience in treating patients with leiomyosarcoma of bone by limb salvage surgery. Our study included 12 patients, 8
males and 4 females diagnosed with leiomyosarcoma of bone. Their average age was 38 (range from 22 to 60 years). The vistal femur was affected
in 4 patients, proximal tibia in 3, humerus in 3, clavicle in 1 and distal radius in 1 patient. All patients had routine staging and non were metastatic at
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diagnosis. Resection with a wide margin was done in all patients. 8 patients were reconstructed by a modular prosthesis and 3 by fibular grafting
one did not need reconstruction. The average size of the tumour was 12 cm (range from 7 to 14cm). In 7 patients the tumour was completely
intraosseous whereas in 5 patients the tumour had an extraoseous extent. The average follow up of the patients was 34 months (minimum 12
months and maximum 78 months). Only one patient developed local recurrence and was treated by an above knee amputation. 4 patients
developed chest metastases and 2 of them had simultaneous bone metastases. They all had high grade tumours and they all received
postoperative chemotherapy but eventually died of disease. All patients with low grade tumours survived. We conclude that leiomyosarcoma of bone
could be managed effectively by limb salvage surgery however the oncological outcome varies according to the grade. Whereas low grade tumours
had a 100% survivorship, none of the high grade tumours survived. Adjuvant chemotherapy was not effective.

 
A-0235 Clear cell sarcoma of soft tissue: very rare tumour with a high rate of local recurrence and metastasis.
Isidre A Gracia, Angie Millan, Laura Trullols, Ana Peiro, Camila Chanes
Oncology Surgery Unit Hospital Sant Pau Barcelona Spain

INTRODUCTION Clear cell sarcoma is a rare but highly malignant tumour of soft tissues. Often appearing as a small tender mass in the deep
tissues of the distal extremities with a different cytogenetic and natural history presenting high rates of recurrences and metastases. In the literature
there are few studies that discuss these tumours because it is very rare pathology. MATERIAL AND METHODS This is an observational study that
included patients diagnosed in our hospital with clear cell sarcoma from 1999 to 2005, showing the prevalence of these tumours in our hospital.
Demographic data (sex and age) were collected and the evolution of these cases, the rate of local recurrence and survival rate were analysed.
RESULTS In our series, 6 patients were diagnosed with clear cell sarcoma. In our hospital, this type of tumour represented a prevalence of 0.63%,
in respect to all soft tissue sarcomas diagnosed. A woman and 5 men, with a mean age of 50.5 years (19-86). Regarding the location of the tumour,
4 cases were in upper extremity (one wrist, 2 forearm, 1 elbow) and 2 cases in lower limb (1 popliteal area, 1 thigh). Mean follow-up was 69 months
(27-146). In all cases surgical resection was performed in the first two months after the anatomopathological diagnosis of a previous biopsy. In 3
cases, adjuvant radiotherapy was performed and adjuvant chemotherapy in two cases. We noticed 66.67% rate of local recurrence requiring
additional surgery (2 amputations and 2 new resections). Also observed were two cases of lung metastases and one systemic spread. The survival
rates at 5 and 10 years were 66.67% and 50% respectively. CONCLUSION In our series, we observed that clear cell sarcoma show considerable
aggressiveness with a high rate of disease recurrence, especially in older patients. It is a condition to be considered for early diagnosis and
treatment.

 
A-0193 Adamantinoma and OFD-like admantinoma
Lukáš Pazourek1, Tomáš Tomáš1, Pavel Janíček1, Michal Mahdal1, Jaromír Černý1, Štěpán Ondrůšek1, Karel Veselý2

11st Ortopaedic Department St. Anne´s University Hospital;21st Department of Pathology St Anne´s University Hospital

Introduction: Adamantinoma is a rare primary malignant bone tumor mostly localized in tibia. Histogenesis and relationship to osteofibrous dysplasia
(OFD) like adamantinoma (also called well diferentiated adamantinoma) is unclear and often discussed. Biological behavior of this tumor is
uncertain with tendency to local recurrence and in about 30% of all cases distant metastasis (lungs and lymph nodes) appeared. This tumor is
chemoradioresistant and for successful treatment wide resection or amputation/disarticulation is fundamental. Limb-salvage surgery is preferred if
possible. According to the typical location of this tumor, resection and reconstruction with allograft, vascularized fibular autograft or its combination
is often performed. This biological reconstruction is connected with high rate of complications. In cases of large tumors and local recurrence
transcrural amputation or knee disarticulation is indicated. The radicality of resection is the only important prognostic factor as well as local
recurrence, which increases the risk of distant metastasis. Material and methods: We diagnosed 9 patients with classic adamantinoma and 2
patients with OFD-like adamntinoma in our cohort of patients with musculoskeletal tumors. In the group of patients with classic admanatinoma are 5
males ad 4 females with average age 37 years, OFD-like adamntinoma was diagnosed at 2 girls 2 and 14 years old. Interesting is that in our small
group of patients with classic adamantinoma we found 3 patients with multifocal adamantinoma lesions and 3 patients with tumor duplicity. In 5
cases previous non-radical operations were performed extramurally, mostly for benign bone lesions suspicion. Primary 7 resections with allograft
reconstruction, 1 resection with vascularized fibular autograft reconstruction, 1 en-block partial tibial resection with. allograft reconstruction were
performed. 1 patient came to our department from other center with skip lesions and secondary lymph nodes metastasis (primary before our
treatment amputation after previous incorrect treatment for pathological fracture was performed), 1 patient had at the time of diagnosis tumor
duplicity with renal cell carcinoma, primary was recommended treatment of renal tumor and the patient was lost from our evidence. The average
follow-up is 13 years (between 5 and 30 years). Results: 3 patients died due to the progression of disease (1 child patient with early pulmonary
metastasis without local recurrence after 7 years after the diagnosis, 2 patients with anamnesis of local recurrence (one of them with lymph nodes
metastasis and both of them with pulmonary metastasis) died 10 and 12 years after diagnosis. 7 patients survived without presence of disease, 1
patient was lost from evidence. 4 patients had local recurrence. 4 patients underwent amputation, 3 times for local recurrence, onetime initially after
incorrect treatment of pathological fracture in tumor location. Conclusion: Adamantinoma is an integral part of the differential diagnosis of tumorous
affections of the tibia (and fibula), according to the possibility of multifocal lesion we recommend MRI of whole lower leg. Wide-resection or
amputation is fundamental for the treatment.
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Chair: : Lin Russell, Petra Veldman-Goossen, Nicolette Leijerzapf 
A-0289 Case report: specific care in the operating theatre for a patient who undergoes a tumor resection and reconstruction with a
tumor prosthesis
Arts R.
Department of Orthopaedic Surgery, Radboud University Medical Centre, Nijmegen, the Netherlands

Most of the orthopedic oncology patients are treated surgically. Most of the time the surgical treatment is major, prolonged and extreme invasive
regarded to the logistic process, manpower and costs. To perform this kind of surgery efficiently, the role of the operation assistant is very important.
The tasks of the operation assistant covers the planning, the preoperative preparation, the optimal profession during the surgery and the
postoperative handling. Given the low frequency of the surgical treatments in these patients, it is important that there are a few dedicated care
professionals at the operation theatre to keep experience and expertise. By means of a case report the specific care for orthopedic oncologic
patients in the operating theatre will be presented. The report will explain the important actions before, during and after the surgical treatment of a
patient who undergoes a tumor resection of the femur and reconstruction with a tumor prosthesis. Also the steps that have to be taken to prepare
the bone and the implantation of the prosthesis will be shown.

 
A-0202 Shared Decision Making in children and adolescents undergoing malignant bone cancer surgery.
W. Peter Bekkering, Marlieke E.E. Hagemeijer, Jos A.M. Bramer
Department of Orthopaedic surgery, Academic Medical Center, Amsterdam, the Netherlands.

Background: In comparison with healthy peers and other cancer survivors, patients after malignant bone tumor surgery report remarkably lower
quality of life, daily functioning, sportive abilities and the number of complications. Since the seventies, survival rates in patients with malignant bone
tumors increased to 60-70% and apart from amputation several reconstructive surgical options became available. Each of these options has
different consequences concerning the risk of complications, rehabilitation, cosmetically appearance and functional abilities. Taking account of
oncologic, orthopedic criteria, age and preferences of the patient/parents it’s challenging for the surgeon to make the correct decision for the
surgical intervention Increased patient participation in treatment and active involvement in medical decision making has been promoted by patients
and health care policy makers. Central to this development is the model of Shared Decision Making (SDM). Especially in malignant bone tumor
surgery where the decision concerns a surgical intervention with a wide range of consequences for the patient, involvement of the patient and
parents in the final decision is of great importance. However, till recently Shared Decision Making has not been jet applied among children and
adolescents with a malignant bone tumor. Method. To enhance child/adolescent and parent participation in the decision making process concerning
malignant bone cancer surgery by introducing Shared Decision Making (SDM). By means of SDM we aim to optimize and individualize the surgical
decision, reach more realistic expectations in patients and ultimately improve acceptance, satisfaction and long-term quality of life. The introduction
of Shared Decision Making (SDM) will be carried out in four steps. Step 1. Evaluation of appreciation and commitment of patients/parents and other
stakeholders. Step 2. Production of decision aids. Step 3. Implementation of SDM in the practice of decision making before malignant bone tumor
surgery. Step 4. Process evaluation Results: The first two steps of this SDM project are currently performed. Discussion: The background of SDM,
the rationale to introduce SDM in malignant bone tumor surgery and the broad outlines of the project will be presented.

 
A-0291 Hyperbaric oxygen therapy for the treatment of late radiation tissue injury of soft tissue sarcoma; four cases
N.A.C.Leijerzapf, R.J.P. van der WaI,M.A.J.vande Sande, P.D.S. Dijkstra
Leiden University Medical Center, Leiden, The Netherlands

IntroductionHyperbaric oxygen therapy (HBOT) is a medical treatment which enhances the body's natural healing process by inhalation of 100%
oxygen in a pressurized room ,where atmospheric pressure ís increased and controlled. It is used for a wide variety of treatments usually as a part of
an overall m~di~al care plan.The historical known indicationis decompression sickness, other indications are serious infections, bubbles of air in
your blood vessels, and wounds that won't heal as a result of diabetes or radiation ínjury.Treatment of soft tissue sarcoma with radiotherapy in
combination with surgery enhanced the occurrence of fibrous tissue and related complications. It may lead to late radiation tissue injury (LRTI).
Hyperbaric oxygen therapy (HBOT) can be suggested as a treatment for LRTI based upon the ability to improve the blood supply to these tissues.
MethodsBetween March 2014 and December 2016 we sent four cases for hyperbasic oxygen therapy. Three patients because of wound problems
after neo adjuvant radiotherapy (50 GY) and resection of a soft tissue sarcoma. The buttock, upper leg and calf were the locations. One patient
because of radiation fibroses of her lower leg, six years after resection and radiation (60 GY)of a MPNST. Resultsfour female patients received
HBOT, with an average age of 60 years (range 37- 80).They received an average number of 45 treatments (daily sessions of 80 minutes of 100%
oxygen at 2,5 ATA). The average time between radiotherapy, resection and the start of HBOT was 22,5 months (range 2,5- 72 months).
Comorbidity of the patients, the youngest was obese BMI of 40, one patient 81 yr has hypertension and aorta sclerosis.There were no complications
reported during HBOT. Two wounds closed fast after the HBOT. One is still open, it's the patient with the aorta scleroses, she also received lung
metastasis, the HBOT stopped after 61 times.Published evidence suggests that HBOT does not enhance primary or metastatic cancer growth, we
stopped because comfort care and quality of life. The patient with the radiation fibrosesof the lower leg had a better function after the hyperbasic
oxygen therapy but now she becameproblems with her ankle because of instability. ConclusionsHyperbaric oxygen therapy for selected sarcoma
patients may be justified but this group is too small to have a reliable conclusion.

 
A-0290 Paediatric Oncology Holliday Camps (SKOV) and their role in rehabilitation of bone cancer patients
Dr. W. Peter Bekkering
Child Development & Exercise Center, Wilhelmina Children’s Hospital - Princess Máxima Center for Pediatric Oncology, Utrecht, The Netherlands
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Most of the orthopedic oncology patients are treated surgically. Most of the time the surgical treatment is major, prolonged and extreme invasive
regarded to the logistic process, manpower and costs. To perform this kind of surgery efficiently, the role of the operation assistant is very important.
The tasks of the operation assistant covers the planning, the preoperative preparation, the optimal profession during the surgery and the
postoperative handling. Given the low frequency of the surgical treatments in these patients, it is important that there are a few dedicated care
professionals at the operation theatre to keep experience and expertise. By means of a case report the specific care for orthopedic oncologic
patients in the operating theatre will be presented. The report will explain the important actions before, during and after the surgical treatment of a
patient who undergoes a tumor resection of the femur and reconstruction with a tumor prosthesis. Also the steps that have to be taken to prepare
the bone and the implantation of the prosthesis will be shown.
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tumors increased to 60-70% and apart from amputation several reconstructive surgical options became available. Each of these options has
different consequences concerning the risk of complications, rehabilitation, cosmetically appearance and functional abilities. Taking account of
oncologic, orthopedic criteria, age and preferences of the patient/parents it’s challenging for the surgeon to make the correct decision for the
surgical intervention Increased patient participation in treatment and active involvement in medical decision making has been promoted by patients
and health care policy makers. Central to this development is the model of Shared Decision Making (SDM). Especially in malignant bone tumor
surgery where the decision concerns a surgical intervention with a wide range of consequences for the patient, involvement of the patient and
parents in the final decision is of great importance. However, till recently Shared Decision Making has not been jet applied among children and
adolescents with a malignant bone tumor. Method. To enhance child/adolescent and parent participation in the decision making process concerning
malignant bone cancer surgery by introducing Shared Decision Making (SDM). By means of SDM we aim to optimize and individualize the surgical
decision, reach more realistic expectations in patients and ultimately improve acceptance, satisfaction and long-term quality of life. The introduction
of Shared Decision Making (SDM) will be carried out in four steps. Step 1. Evaluation of appreciation and commitment of patients/parents and other
stakeholders. Step 2. Production of decision aids. Step 3. Implementation of SDM in the practice of decision making before malignant bone tumor
surgery. Step 4. Process evaluation Results: The first two steps of this SDM project are currently performed. Discussion: The background of SDM,
the rationale to introduce SDM in malignant bone tumor surgery and the broad outlines of the project will be presented.
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oxygen in a pressurized room ,where atmospheric pressure ís increased and controlled. It is used for a wide variety of treatments usually as a part of
an overall m~di~al care plan.The historical known indicationis decompression sickness, other indications are serious infections, bubbles of air in
your blood vessels, and wounds that won't heal as a result of diabetes or radiation ínjury.Treatment of soft tissue sarcoma with radiotherapy in
combination with surgery enhanced the occurrence of fibrous tissue and related complications. It may lead to late radiation tissue injury (LRTI).
Hyperbaric oxygen therapy (HBOT) can be suggested as a treatment for LRTI based upon the ability to improve the blood supply to these tissues.
MethodsBetween March 2014 and December 2016 we sent four cases for hyperbasic oxygen therapy. Three patients because of wound problems
after neo adjuvant radiotherapy (50 GY) and resection of a soft tissue sarcoma. The buttock, upper leg and calf were the locations. One patient
because of radiation fibroses of her lower leg, six years after resection and radiation (60 GY)of a MPNST. Resultsfour female patients received
HBOT, with an average age of 60 years (range 37- 80).They received an average number of 45 treatments (daily sessions of 80 minutes of 100%
oxygen at 2,5 ATA). The average time between radiotherapy, resection and the start of HBOT was 22,5 months (range 2,5- 72 months).
Comorbidity of the patients, the youngest was obese BMI of 40, one patient 81 yr has hypertension and aorta sclerosis.There were no complications
reported during HBOT. Two wounds closed fast after the HBOT. One is still open, it's the patient with the aorta scleroses, she also received lung
metastasis, the HBOT stopped after 61 times.Published evidence suggests that HBOT does not enhance primary or metastatic cancer growth, we
stopped because comfort care and quality of life. The patient with the radiation fibrosesof the lower leg had a better function after the hyperbasic
oxygen therapy but now she becameproblems with her ankle because of instability. ConclusionsHyperbaric oxygen therapy for selected sarcoma
patients may be justified but this group is too small to have a reliable conclusion.
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Survivors of childhood cancer experience serious late effects, functional and sportive limitations and report a significant lower Quality of Life (QoL)
in relation to healthy peers. Since factors like; surgery, radiation, recurrent disease, duration and weight of chemotherapy and functional limitations
are important predictive factors; survivors of bone cancer are at risk for a lower QoL. Therefore it’s important that rehabilitation of children after bone
cancer surgery will be completed by social and sportive activities. Activities whereby childhood bone cancer survivors were informed about
possibilities to participate in sportive and social activities and experience their competences. Since children find it difficult to communicate with
adults like their parents or professionals about the disease, limitations and the emotional consequences; being around other young cancer survivors
is from great value. In the Netherlands young cancer survivors are invited to participate in one of the paediatric oncology holiday camps. There are
five holiday camps, each camp has their own age, ability level and activity. Activities varying from sailing, survival to skiing. Besides, there are other
sportive activities that could be offered to the patients with comparable organisations/foundations like golf clinics or snowboarding and sportive
continuation with several adaptive sport organisations. For patients after limb salvage are sportive activities like sailing and golf serious options.
Children after limb salvage surgery like amputation and rotationplasty experience less limitations and are even high impact sports like skiing,
snowboarding and survival a possibility. After these sportive and social camps, many of our children experience greater competence and continue
participating in sportive activities.
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Buda Health Center - National Center for Spinal Disorders, Budapest, Hungary
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A-0005 Quality of Life after Resection of Mobile Spine Chordoma
Joseph H Schwab; Stein Jasper Janssen; Nuno Rui Paulino Pereira; Yen Lin E Chen; John C wain; Thomas F Delaney; Francis J Hornicek
Massachusetts General Hospital, Boston, Massachusetts, USA

Background: Enbloc resection is the mainstay of treatment for mobile spine chordoma, but can lead to significant morbidity. Previous studies
focused on oncological outcomes, but patient reported outcome (e.g. quality of life) after resection of mobile spine chordoma has -as far as we
know- not been reported. Questions/Purposes: This study assessed quality of life after resection of mobile spine chordoma. Patients and methods:
This is a survey study from a tertiary care spine referral center. We included all 48 consecutive adult patients who underwent resection of a primary
or recurrent mobile spine chordoma between 2000 and 2015; 76% completed a survey at least 12 months after surgery (median: 36 months). Our
primary outcome measure was the EQ5D quality of life questionnaire. Secondary outcome measures were the PROMIS anxiety, PROMIS
depression, and PROMIS pain interference questionnaires. In addition, we reported oncological outcomes (survival, local recurrence, and distant
metastasis) and surgical outcomes (reoperations, complications, readmissions, and neurological deficit). Patient reported outcomes were described
for those who completed the questionnaires; oncological and surgical outcomes were analyzed for the entire cohort. We used the Wilcoxon signed-
ranks test to assess if the patient reported outcomes differed from US population averages. The Mann Whitney U test and Kruskal-Wallis test were
used to assess if the patient reported outcomes differed based on: indication for surgery (primary or secondary resection), tumor region (cervical,
thoracic, or lumbar), levels resected, margin status, additional operations, complications, or postoperative neurological deficit. Results: The quality
of life (median: 0.71, range: -0.11 to 1, p
A-0035 An analysis of the infiltrative features of sacral chordoma: the relationship between histological features and postoperative
outcomes
Toru Akiyama1, Koichi Ogura2,3, Tabu Gokita4, Satoshi Tsukushi5, Shintaro Iwata6, Tomoki Nakamura7, Akihiko Matsumine7, Tsukasa Yonemoto6,
Yoshihiro Nishida8, Kazuo Saita1, Akira Kawai3, Seiichi Matsumoto4, Takehiko Yamaguchi9
1Saitama Medical Center, Jichi Medical University, Saitama, Japan;2The University of Tokyo Hospital, Tokyo, Japan;3National Cancer Center
Hospital, Tokyo, Japan;4Cancer Institute Hospital, Tokyo, Japan;5Aichi Cancer Center Hospital, Aichi, Japan;6Chiba Cancer Center, Chiba,
Japan;7Mie University Hospital, Mie, Japan;8 Nagoya University Graduate School and School of Medicine, Aichi, Japan;9Dokkyo Medical University
Koshigaya Hospital, Saitama, Japan 

Background. Chordomas are very rare primary malignant bone tumors known to arise primarily from the sacrum (50–60%). Chordomas have a high
rate of recurrence. We discovered a unique histological infiltration pattern of chordomas that looks similar to a skip metastatic lesion in normal
tissue, which we called “micro skip lesions.” This study’s aim was to examine the correlations between the clinical features of chordomas, including
micro skip lesions, and clinical outcomes, including overall survival, local recurrence-free survival, and distant metastasis-free survival. Methods.
We analyzed histopathological and clinical data from patients with sacral chordomas treated with en-bloc resection from July 1991 through July
2014. We excluded cases with a minimum follow-up duration after resection of
A-0204 Surgical treatment of sacral chordoma: en-bloc resection with negative margins is determinant for long-term outcome
Colangeli S, Bettini L, Frenos F, Scoccianti G, Beltrami G, Campanacci D.A., Capanna R
CTO-Careggi Hospital, Florence, Italy

STUDY DESIGN: Retrospective case series. OBJECTIVE: To report on the outcome of a series of patients with sacral chordoma surgically treated
in a single Center. SUMMARY OF BACKGROUND DATA: Chordomas are low-grade malignant tumors that arise from remnants of the notochord
and their elective sites of occurence are the sacrum, the spine and the skull-base. These tumors have a slow clinical evolution, but approximatively
half of them will eventually metastasize, even after adequate treatment. Rarely, they can dedifferentiate in high-grade sarcomas. Traditionally,
chordomas were considered resistant to chemotherapy and standard radiation-therapy, but recently adrotherapy resulted effective in local and
systemic control of the disease. METHODS: Thirtythree patients affected by sacral chordoma surgically treated in our Center between 1994 and
2015 were reviewed. There were 19 males and 14 females. Median age was 61 years (range 43-80). In 24 patients a resection above S2 was
performed. No patients received pre-operative radiotherapy (RT). Three cases received RT (Carbon ion therapy) as treatment of a local recurrence.
Wide (R0) surgical margins were achieved in 17 patients, marginal (R1) margins in 14 patients and intralesional (R2) margins in 2 patients. Clinical
outcome, local and systemic recurrences were reviewed with the aim to identify prognostic factors for local and systemic control of the disease.
RESULTS: At a median follow up of 53 months (range 0-198), 19 patients were continuosly disease free, 6 patients were disease free after local
recurrence (5) or metastases (1), 3 were alive with disease (2 local recurrences and 1 metastasis) while 4 patients were dead of disease (1 patient
died intraoperatively) and 1 was dead of other cause. Nine local recurrences were observed (27%). Local recurrences were all treated surgically
and 3 of them received Carbon ion therapy after surgical intralesional excision. Overall survival was 86,6% at 10 years. Local recurrence free
survival was 51% at 10 years. Statistical analysis confirmed the importance of negative surgical margins (R0) to obtain a local control of the disease
(p = 0.0007). High resections (above S2) were associated with lower survival and higher risk of local recurrence. CONCLUSION: The surgical “en
bloc” resection of the tumor is currently the gold standard in the treatment of sacral chordoma. However, when surgical margins are expected to be
positive other therapeutic modalities should be considered. Recent clinical trials showed the efficacy of carbon ion therapy in the treatment of sacral
chordoma. Due to morbidity and disabling sequelae of surgery, adrotherapy may be considered an alternative to high level (above S2-S3) sacral
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focused on oncological outcomes, but patient reported outcome (e.g. quality of life) after resection of mobile spine chordoma has -as far as we
know- not been reported. Questions/Purposes: This study assessed quality of life after resection of mobile spine chordoma. Patients and methods:
This is a survey study from a tertiary care spine referral center. We included all 48 consecutive adult patients who underwent resection of a primary
or recurrent mobile spine chordoma between 2000 and 2015; 76% completed a survey at least 12 months after surgery (median: 36 months). Our
primary outcome measure was the EQ5D quality of life questionnaire. Secondary outcome measures were the PROMIS anxiety, PROMIS
depression, and PROMIS pain interference questionnaires. In addition, we reported oncological outcomes (survival, local recurrence, and distant
metastasis) and surgical outcomes (reoperations, complications, readmissions, and neurological deficit). Patient reported outcomes were described
for those who completed the questionnaires; oncological and surgical outcomes were analyzed for the entire cohort. We used the Wilcoxon signed-
ranks test to assess if the patient reported outcomes differed from US population averages. The Mann Whitney U test and Kruskal-Wallis test were
used to assess if the patient reported outcomes differed based on: indication for surgery (primary or secondary resection), tumor region (cervical,
thoracic, or lumbar), levels resected, margin status, additional operations, complications, or postoperative neurological deficit. Results: The quality
of life (median: 0.71, range: -0.11 to 1, p
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Background. Chordomas are very rare primary malignant bone tumors known to arise primarily from the sacrum (50–60%). Chordomas have a high
rate of recurrence. We discovered a unique histological infiltration pattern of chordomas that looks similar to a skip metastatic lesion in normal
tissue, which we called “micro skip lesions.” This study’s aim was to examine the correlations between the clinical features of chordomas, including
micro skip lesions, and clinical outcomes, including overall survival, local recurrence-free survival, and distant metastasis-free survival. Methods.
We analyzed histopathological and clinical data from patients with sacral chordomas treated with en-bloc resection from July 1991 through July
2014. We excluded cases with a minimum follow-up duration after resection of
A-0204 Surgical treatment of sacral chordoma: en-bloc resection with negative margins is determinant for long-term outcome
Colangeli S, Bettini L, Frenos F, Scoccianti G, Beltrami G, Campanacci D.A., Capanna R
CTO-Careggi Hospital, Florence, Italy

STUDY DESIGN: Retrospective case series. OBJECTIVE: To report on the outcome of a series of patients with sacral chordoma surgically treated
in a single Center. SUMMARY OF BACKGROUND DATA: Chordomas are low-grade malignant tumors that arise from remnants of the notochord
and their elective sites of occurence are the sacrum, the spine and the skull-base. These tumors have a slow clinical evolution, but approximatively
half of them will eventually metastasize, even after adequate treatment. Rarely, they can dedifferentiate in high-grade sarcomas. Traditionally,
chordomas were considered resistant to chemotherapy and standard radiation-therapy, but recently adrotherapy resulted effective in local and
systemic control of the disease. METHODS: Thirtythree patients affected by sacral chordoma surgically treated in our Center between 1994 and
2015 were reviewed. There were 19 males and 14 females. Median age was 61 years (range 43-80). In 24 patients a resection above S2 was
performed. No patients received pre-operative radiotherapy (RT). Three cases received RT (Carbon ion therapy) as treatment of a local recurrence.
Wide (R0) surgical margins were achieved in 17 patients, marginal (R1) margins in 14 patients and intralesional (R2) margins in 2 patients. Clinical
outcome, local and systemic recurrences were reviewed with the aim to identify prognostic factors for local and systemic control of the disease.
RESULTS: At a median follow up of 53 months (range 0-198), 19 patients were continuosly disease free, 6 patients were disease free after local
recurrence (5) or metastases (1), 3 were alive with disease (2 local recurrences and 1 metastasis) while 4 patients were dead of disease (1 patient
died intraoperatively) and 1 was dead of other cause. Nine local recurrences were observed (27%). Local recurrences were all treated surgically
and 3 of them received Carbon ion therapy after surgical intralesional excision. Overall survival was 86,6% at 10 years. Local recurrence free
survival was 51% at 10 years. Statistical analysis confirmed the importance of negative surgical margins (R0) to obtain a local control of the disease
(p = 0.0007). High resections (above S2) were associated with lower survival and higher risk of local recurrence. CONCLUSION: The surgical “en
bloc” resection of the tumor is currently the gold standard in the treatment of sacral chordoma. However, when surgical margins are expected to be
positive other therapeutic modalities should be considered. Recent clinical trials showed the efficacy of carbon ion therapy in the treatment of sacral
chordoma. Due to morbidity and disabling sequelae of surgery, adrotherapy may be considered an alternative to high level (above S2-S3) sacral
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chordoma resections.

 
A-0093 Chromosomal deletion (22q13) may be associated with sacral chordoma recurrence
Árpád Bozsódi1, Beata Scholtz2, Gergő Papp3, Péter Pál Varga1, Áron Lazáry1

1National Center for Spinal Disorders, Budapest, Hungary 2University of Debrecen, Department of Biochemistry and Molecular Biology, Debrecen,
Hungary 3Semmelweis University, 1st Department of Pathology and Experimental Cancer Research, Budapest, Hungary

Introduction: Chordoma is characterized with a high rate of recurrence and questionable response to radiotherapy. Adjuvant chemotherapeutic
possibilities are limited because the molecular genetic pathogenesis of the tumor is still not known. The goal of the authors was to find new
chromosomal aberrations and gene expression variations of the tumor by using next generation total RNA sequencing, with the possibility of
identifying novel molecular targets in chordoma. Materials and methods: Next generation sequencing of total RNA was performed on 8 fresh frozen
sacral chordoma samples and 8 nucleus pulposus cell culture samples. Data was analyzed with standard bioinformatic tools available on the Galaxy
server (Galaxy Main), to identify fusion transcripts and evaluate differential gene expression. The results were validated by using polymerase chain
reaction from the reverse transcripted RNA samples (RT-PCR). Results: A new in-frame gene fusion was observed between the SAMM50 and
TBC1D22A genes in the sample of a patient with multiple sacrum chordoma recurrences. Both genes are localized on chromosome 22, and the
fusion transcript appears to be the result of a large interstitial deletion in the 22q13 region (over 2.7 Mbp), which is known to be a fragile genomic
region. Many of the genes localized within the deleted region (GTSE1, PPARA, WNT7B, CELSR1, FBLN1) have a role in oncogenesis, and PPARA
expression was suppressed in all chordoma samples compared to normal cells. Conclusion: This work demonstrates the first successful next
generation total RNA sequencing from chordoma. A chromosomal deletion was detected by identifying a fusion transcript of the
SAMM50-TBC1D22A genes in a case characterized by several recurrences. The deleted chromosomal region can be associated with oncogenesis,
as well as with the susceptibility of recurrence of chordoma. These molecular genetic findings can help to develop general and individualized
adjuvant therapeutic options for chordoma patients.

 
A-0105 A Nomogram That Predicts 1, 3, and 12 months Survival for Operable Spine Metastatic Disease: External Validation
Nuno Rui Paulino Pereira1; Lily Mclaughlin2; Stein J. Janssen3; Cornelis N. van Dijk4; Jos A.M. Bramer4; Ilya Laufer2; Mark H. Bilsky2; Joseph H.
Schwab1

1) Massachusetts General Hospital – Harvard Medical School, Boston, USA 2) Memorial Sloan Kettering Cancer Center, New York, USA 3) Onze
Lieve Vrouwe Gasthuis, Amsterdam, The Netherlands 4) Academic Medical Center – University of Amsterdam, Amsterdam, The Netherlands

Background: Because survival algorithms for spine metastatic disease have been shown inaccurate, we created a nomogram in a previous study
with the goal to predict survival with more accuracy. Nomograms are figures that include prognostic parameters set to a common point scale, which
accommodate continuous variables; this scale translates into individual survival probabilities. We also created a classic algorithm, which does not
accommodate continuous variables and divides patients based on the number of points. The nomogram was most accurate at predicting
probabilities of surviving 1, 3, and 12 months. Algorithms are often more accurate on the sample on which they are developed and, therefore,
external validation is necessary to demonstrate its generalizability. Purposes: To externally validate a previously developed nomogram and classic
algorithm at estimating 1, 3, and 12-months survival in patients with spine metastatic disease. Furthermore, to compare their predictive accuracy to
other commonly used survival algorithms. Patients and methods: We included 100 consecutive patients who had surgery for spine metastatic
disease at the Memorial Sloan Kettering Cancer Center. We required a minimum follow-up of 12 months after surgery (or death). We considered our
algorithms accurate if the Area Under Curve (AUC) was greater than 0.70, and used Receiver Operating Characteristic (ROC) analysis to compare
predictive accuracy with other survival algorithms. Results: The nomogram was accurate at estimating 3-months (AUC = 0.74) and 12-months
survival (AUC = 0.78); however, it was not for 1-month survival (AUC = 0.65). The classic algorithm was not accurate at estimating 1-month (AUC =
0.56), 3-months (AUC = 0.61), and 12-months survival (AUC = 0.65). There was no difference in 1-month survival accuracy between the nomogram
and classic algorithm (p = 0.162). The nomogram (AUC = 0.74) was best at predicting 3-months survival, followed by the Tokuhashi score (AUC =
0.71), and classic algorithm (AUC = 0.61, p = 0.009). The nomogram (AUC = 0.78) was best at predicting 12-months survival, followed by the
Tomita score (AUC = 0.72), Ghori score (AUC = 0.71), Bauer modified score (AUC = 0.68), Tokuhashi score (AUC = 0.67), and classic algorithm
(AUC = 0.65, p = 0.033). Conclusions: The proposed nomogram accurately estimated 3 and 12-months survival for operable spine metastatic
disease, and is therefore useful in clinical practice. We will create an application that calculates personalized 1, 3 and 12-month survival chances for
these patients.

 
A-0106 Quality of life changes after surgery for spine metastatic disease: a review and meta-analysis.
N.R. Paulino Pereira1,2; O.Q. Groot1; J.H. Schwab1; C.N. van Dijk2; J.A.M. Bramer2

1) Massachusetts General Hospital – Harvard Medical School, Boston, USA 2) Academic Medical Center – University of Amsterdam, Amsterdam,
the Netherlands

Background: Palliative surgery can be offered to carefully selected patients with spine metastatic disease, with the goal to improve survival, relieve
pain symptoms, restore spinal stability, improve neurologic deficits, and preserve or even improve quality of life (QoL). Surgeons are increasingly
measuring QoL in patients that undergo surgery for spine metastatic disease. It would be interesting to quantify the benefits –if any— of surgery on
QoL after surgery for spine metastatic disease. Purposes: We conducted a systematic review and meta-analysis of the literature to assess QoL after
surgery for patients with spine metastatic disease. Secondarily, we assessed how surgery affects physical well-being, social/family well-being,
emotional well-being, and functional well-being by quantifying subscales of QoL questionnaires. Methods: We performed a literature search using
synonyms for ‘spine’, ‘metastatic’, and all questionnaires that have been suggested to measure QoL in patients with spine metastatic disease. We
included studies that measured QoL before and after surgery for spine metastatic disease. We excluded studies where vertebroplasty, kyphoplasty,
or radiosurgery were the only surgical procedure, studies without separate data for patients surgically treated for spine metastatic disease, non-
English studies, studies with high republication suspicion, and non-relevant study types –e.g. reviews, case-reports, and meeting abstracts. We
critically appraised the quality of included studied by using the methodological index for non-randomized studies (MINORS) criteria. We used a
random-effect model to calculate standardized mean differences (SMD) between summary QoL scores from baseline to either 1, 3, 6, or 9-12
months. Results: We screened titles and abstracts from 431 studies, full text from 51 studies, and critically appraised 13 studies. From these, 6 did
not meet criteria for data extraction, leaving 7 prospective studies for data extraction. Five studies, reporting on the EuroQol 5 Dimensions (EQ5D)
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and Functional Assessment of Cancer Therapy – General (FACT-G) questionnaires, were included for the meta-analysis as these mentioned means
and standard deviations: the pooled QoL summary score improved from baseline to 1 month (SMD 1.12, 95% CI: 0.24, 2.01, p = 0.013), from
baseline to 3 months (SMD 1.35, 95% CI: 0.37, 2.33, p = 0.007), and from baseline to 6 months (SMD 1.32, 95% CI: 0.38, 2.27, p = 0.007); there
was no QoL change after 9-12 months (SMD 0.97, 95% CI: -0.05, 2.00, p = 0.062). Surgery improved physical well-being only during the first
postoperative month (SMD 0.72, 95% CI: 0.15, 1.29, p = 0.013), did not affect social/family well-being, improved emotional well-being during the
first 3 months (SMD 1.44, 95% CI: 0.07, 2.81, p = 0.040), and improved functional well-being only until 3 months (SMD 1.27, 95% CI: 0.23, 2.31, p
= 0.016). Conclusions: Surgery improved patients’ QoL for spine metastatic disease until 6 months, whereafter it remained relatively stable. In
addition, surgery improved physical well-being, emotional well-being, and functional well-being for a short period –social/family well-being remained
equal. We encourage more prospective observational studies that measure QoL in patients with spine metastatic disease, to be able to better
quantify the effect of surgery on QoL.

 
A-0056 Case report of a patient with agressive fibromatosis
Marton Ronai, Peter Pal Varga
National Center For Spinal Disorders, Budapest, Hungary

We present a young female patient having been operated on for L5 spondylolisthesis with L5S1 fusion at 2011. Since the patient underwent 4 more
surgeries because of local desmoid tumor and is observed by oncologists.
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Thursday, April 27, 2017 | 13:45 - 15:00 | Session room
A-0020 MICROENVIRONMENT INFLUENCE ON OSTEOSARCOMA’S HISTOLOGICAL RESPONSE TO CHEMOTHERAPY:
RETROSPECTIVE ANALYSIS AND PRECLINICAL MODELING
Vincent Crenn1,2,3, Kevin Biteau1,2, Jérôme Amiaud1,2, Clotilde Dumars4, Romain Guiho1,2, Luciano Vidal1,2, Louis-Romée Le Nail1,2,5,
Dominique Heymann1,2, Anne Moreau4, François Gouin1,2,3, Françoise Redini1,2
1Inserm UMR 957, Nantes, France 2Université de Nantes, Laboratoire de physiopathologie de la résorption osseuse et thérapie des tumeurs
osseuses primitives; faculté de médicine, Nantes, France 3Orthopedic Department, CHU Hôtel DIEU, Nantes, France 4Pathology Department,
CHU Hôtel DIEU, Nantes, France 5Orthopedic Department, CHU Trousseau, Tours, France  

Osteosarcoma, the most frequent malignant primary bone tumor is treated with chemotherapy and surgery. Chemotherapy effectiveness is
evaluated by Huvos score (tumor necrosis histological analysis). However 25% of patients considered good responders will relapse. In our practice
we observe tissue heterogeneity around osteosarcoma residual viable cells. This unusual distribution is not taken into account by the Huvos Score,
which is only an average. Our goal is to determine whether microenvironment heterogeneity may play a role on histological response to
chemotherapy in osteosarcoma. Two complementary approaches have been developed: (i) preclinical studies on a syngeneic MOS-J osteosarcoma
model mimicking various microenvironments by injecting the tumor cells in subcutaneous, paratibial or intra-osseous sites. The therapeutic
response to various monotherapies (Ifosfamide, Cisplatin, Doxorubicin) were then compared by tumor kinetics and necrosis analysis; (ii) A
retrospective analysis was performed on patients’ osteoblastic osteosarcoma biopsies. Tissue localization mapping of residual live tumor cell
colonies was evaluated for a potential correlation with overall survival. Results of preclinical studies showed a difference in tumor kinetics depending
on the site of osteosarcoma cell injection, with a higher rate in bone sites as compared to subcutaneous tumor. Concerning the therapeutic
response, a higher response to Doxorubicin in the intra-osseous model was observed as compared to paratibial model considering tumor growth
(p=0.013) and necrosis (p=0.007). These data strongly suggest that microenvironment plays a role in the response of osteosarcoma to
chemotherapy. The retrospective analysis showed no significant survival difference between sites, but a potential pejorative factor for soft tissues
may be suggested.

 
A-0171 Cancer-associated mesenchymal stroma fosters the stemness of osteosarcoma cells in response to intratumoral acidosis
Sofia Avnet1, Gemma Di Pompo1, Tokuhiro Chano2, Costantino Errani3, Arig Ibrahim-Hashim4, Robert J Gillies4Davide Maria Donati3, Nicola
Baldini1,4

1Orthopaedic Pathophysiology and Regenerative Medicine Unit, Istituto Ortopedico Rizzoli, Bologna, Italy. 2Department of Clinical Laboratory
Medicine, Shiga University of Medical Science, Otsu, Shiga, Japan 3Orthopaedic Oncology Surgical Unit, Istituto Ortopedico Rizzoli, Bologna, Italy. 
4Department of Imaging Research, H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL, USA. 

Mesenchymal stem cells (MSC) have been demonstrated in osteosarcoma (OS) microenvironment, but their role in tumor behavior is largely
unknown. We have recently found that also OS, similarly to other malignancies, is characterized by interstitial acidosis (pH 6.6-6.8). Low
extracellular pH is a microenvironmental condition that also occurs in wound healing, where mesenchymal stromal cells are recruited and activated
to release mitogenic and chemotactic factors. In this study, we unravel the hypothesis that, similarly to the healing wound tissue, MSC migrated into
the tumor microenvironment may influence OS cell behavior in response to local acidosis. We used primary cultures of bone marrow and adipose
tissue MSC, and OS cell lines (Saos-2 and HOS). MSC were incubated for 24 h at pH 6.8 (H+MSC), and compared to those cultured at “neutral”
conditions (pH 7.4) for the mRNA expression of NF-kB transcription factors, growth factors, interleukins, chemokines and matrix metalloproteinases
by deep-sequencing analysis. Results were further confirmed by Q-RT-PCR, and specific ELISA. Then, the effect of H+MSC secretome on OS cells
was evaluated by clonogenic and migratory assays, viability tests for chemoresistance, a spherogenic assay, and for the mRNA expression of stem-
related genes. Conditioned media or co-culture with normal MSC that were previously incubated with short-term acidosis (10 h) enhanced OS
clonogenicity and invasion. This effect was mediated by NF-κB activation , as shown by an increased expression of RelA, RelB, and NF-κB1
transcriptor factors in H+-MSC. As a consequence, the NF-κB downstream growth factors, chemokines, and cytokines were induced, including the
CSF2/GM-CSF, CSF3/G-CSF, and BMP2 colony-promoting factors, the chemokines CCL5, CXCL5, and CXCL1, the cytokines IL6 and IL8, and
these were coupled with an increased expression of CXCR4. High IL6 and IL8 levels under acidosis were found only in normal stromal cells, and not
in OS cells, and this was confirmed in tumor-associated stromal cells isolated from OS tissue. Finally, H+-MSC conditioned medium promoted
chemoresistance to doxorubicin and OS stemness, as demonstrated by an increase in sphere number and by the increased expression of stem-
related genes, and this was mediated by IL6, as shown by using an antibody blocking strategy. In conclusion, our data support the hypothesis that
within the acidic OS microenvironment MSC are activate and secrete paracrine factors that, in turn, influence tumour behavior, a mechanism that
holds the potential for future therapeutic interventions. This study was supported by the Italian Association for Cancer Reasearch IG 2014 to N.B.
(Id.15608), and by Financial Support for Scientific Research “5 per mille 2012” to N.B.

 
A-0257 Circulating Tumour Cells as a biomarker of early/recurrent disease and therapeutic response in a preclinical model of
osteosarcoma
Antoine Chalopin1,2, Marta Tellez-Gabriel1,3, Marie-Francoise Heymann1,2,4, Francois Gouin Francois1,2,4, Dominique Heymann1,2,4

1INSERM, UMR 957, Pathophysiology of Bone Resorption and Therapy of Primary Bone Tumours, Equipe Ligue 2012, University of Nantes, 44035
Nantes, France 2Nantes University Hospital, Place Alexis Ricordeau, Nantes France 3Laboratorio Hematologia Oncologica y de Transplantes,
Institut Investigacions Biomèdiques (IBB) Sant Pau, Hospital de la Santa Creu i Sant Pau, Barcelona 08025, Spain 4European Associated
Laboratory, INSERM, University of Sheffield, Sarcoma Research Unit, Medical School, S10 2RX, Sheffield, UK 

Osteosarcoma is the most common bone sarcoma in children and adolescents with a poor prognosis, especially for metastatic patients. The
treatment of reference is based on a combination of several drugs such as doxorubicin, methotrexate, ifosfamide and cisplatin. Unfortunately, a poor
therapeutic response to the conventional chemotherapy is observed with the development of lung metastases, highlighting the need for improving
the current regimens and the identification of early markers of the recurrent and metastatic disease. Circulating Tumour Cells (CTCs) play a key role
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in the metastatic process and could be powerful biomarkers of the progressive disease. OBJECTIVES: the present study aimed: i) to isolate and
characterize osteosarcoma CTCs at the single-cell level by using a human metastatic osteosarcoma murine model and microfluidic approach; ii) to
analyse the kinetic of CTCs into the bloodstream; iii) to determine the modulation of the CTC number after ifosfamide treatment. METHODS: The
human osteosarcoma mouse model was generated by paratibial inoculation of 1.5 million GFP-expressing human MNNG/HOS osteosarcoma cells
in immunodeficient mice treated or not with intraperitoneal administration of ifosfamide. CTCs were isolated from blood samples collected by
intracardiac puncture followed by red cell lysis and single cell isolation by using the dielectophoresis cage system (DEPArray). Total CTCs were
counted and their proliferation and drug sensitivity were determined by WTS-1 assays. Cell invasion and migration were performed by using Boyden
chambers with or without Matrigel respectively. The gene expression profile was analysed by RT-qPCR. RESULTS: CTCs were early biomarkers of
tumour development. Indeed, CTCs were detectable into the bloodstream 10 days after cell inoculation and before any palpable primary tumours.
The number of CTCs was neither correlated with the tumour volume nor with lung metastases. Ifosfamide slowed down the tumour growth rate and
the development of lung metastases and in contrast increased the number of detectable CTCs in blood. Single CTCs were isolated from blood for
establishing clonal cell lines. In vitro assays and molecular characterization of isolated cells revealed their high heterogeneity. CONCLUSIONS: This
study demonstrated the interest in CTCs in osteosarcoma, which could be used as biomarkers of early and recurrent disease. In this preclinical
model, isolated CTCs appear very heterogeneous and the increase of the CTC number after ifosfamide treatment correlated positively with the
therapeutic response. This increase could be explained by a release a cancer cells from the primary tumour induced by chemotherapy and with
reduced properties for inducing lung metastases. A comparative study of doxorubicin, cisplatin alone and combined with ifosfamide remains under
consideration.

 
A-0170 Lactate shuttling as a fuel for osteolytic activity in giant cell tumor of bone
Sofia Avnet1, Silvia Lemma1,2, Marina Prifti1, Costantino Errani3, Davide M. Donati3, Nicola Baldini1,2

1Orthopaedic Pathophysiology and Regenerative Medicine Unit, Bologna, Italy. 2Department of Biomedical and Neuromotor Sciences, University of
Bologna, Bologna, Italy. 3Orthopaedic Oncology Surgical Unit, Istituto Ortopedico Rizzoli, Bologna, Italy.  

Giant cell tumour of bone (GCT) has gained a considerable consideration due to its puzzling behavior as a heterogenous, histologically benign
lesion showing aggressive or even malignant features. Accordingly, a huge amount of work has addressed the putative driver of the disease. GCT is
in fact characterised by a mixed population of osteoclast-like cells (OC-like) that are able to resorb bone, mixed with mononuclear round elements of
the CD14+-monocyte/CD68+-macrophage lineage and “stromal” spindle-shaped cells (SC). The high levels of paracrine secretion of RANK-L by
the SC component is generally considered sufficient to activate OC-like formation and, thus, identified as the key pathogenic mechanism of GCT. In
addition to peptide/proteic factors, however, the emerging concept of metabolites, such as lactate, as critical regulators of cancer development after
realease in the tumor microenvironment, might also be considered in GCT. Indeed, we have recently demonstrated that, under physiological
conditions, osteoclastogenesis is supported by mitochondrial oxidative metabolism that, by the coupling with glycolysis, also supports the energy-
consuming process of bone matrix degradation. In addition, we have found that lactate released by glycolytic cells can be uptaken by normal OC
and thus used as a fuel for the mitochondrial enzymatic activities. In these cells, lactate is uptaken by the inward lactate transporter,
monocarboxylate transporter 1 (MCT1), that is increasingly expressed at the plasma membrane during osteoclastogenesis. In a consecutive series
of 20 tissue samples of GCT, we found that MCT1 mRNA expression was significantly correlated with the mRNA expression of OC-related marker
cathepsin K, thereby suggesting that MCT1 is expressed by OC-like cells that can use lactate as an energy source to fuel their mitochondrial
metabolism. In the same series, we also demonstrated that OC-like cells express MCT1 at the plasma membrane. In conclusion, our findings
suggest that lactate and MCT1 have a major role in GCT since lactate that is released in the extracellular space of GCT microenvironment as a
result of glycolytic metabolic activities may be uptaken by MCT-1 expressing OC-like cells, eventually fuelling osteolysis. Such mechanism parallels
other paracrine mechanisms of OC-like activation in GCT and might be addressed as a potential therapeutic target. Supported by the by the Italian
Ministry of the Health, Financial Support for Scientific Research “5 per mille 2012” (to NB).

 
A-0173 Lactate exchange between osteoclast and cancer cells promote osteolysis in skeletal metastases
Silvia Lemma1,2, Gemma Di Pompo1,2, Paolo E. Porporato3, Martina Sboarina3, Shonagh Russell4, Pierre Sonveaux3, Robert J. Gillies4, Nicola
Baldini1,2, Sofia Avnet1

1Orthopaedic Pathophysiology and Regenerative Medicine Unit, Istituto Ortopedico Rizzoli, Bologna, Italy. 2Department of Biomedical and
Neuromotor Sciences, University of Bologna, Bologna, Italy. 3Pole of Pharmacology, Institute of Experimental and Clinical Research (IREC),
Université catholique de Louvain (UCL), Brussels, Belgium. 4Department of Cancer Imaging and Metabolism, H. Lee Moffitt Cancer Center and
Research Institute, Tampa, Florida.  

Metastasis is a devastating event in patients with breast cancer, often leading to a significant decreased quality of life. In osteolytic lesions, the main
actors of bone resorption are osteoclasts (OC), that are activated by metastatic cancer cells after bone spread. While cytokines and growth factors
released by tumor cells in the bone microenvironment are well known activators of OC, the metabolic influence of metastatic elements have never
been considered. We focused on the exchange of lactate, through monocarboxylate transporters (MCT), among different cells of the bone
metastatic microenvironment. First, we demonstrated that OC differentiation is mainly supported by mitochondrial oxidative metabolism, which
operates in combination with glycolysis to support bone matrix degradation, and ensures cell survival during the energy-consuming process of bone
resorption. Then, we analysed the metabolism of breast carcinoma cells, and in metastatic triple-negative MDA-MB-231 breast cancer cells we
detected a Warburg phenotype, characterised by abundant release of lactate in the extracellular microenvironment also in conditions of aerobic
glycolysis through the outward lactate transporter, MCT4. Interestingly, human breast carcinoma cells maintain MCT4 expression also at the bone
metastatic site. Tumor-derived lactate is uptaken by oxidative OC through the inward lactate transported, MCT1, and oxidized to pyruvate to fuel
their mitochondrial metabolism, ultimately enhancing Type I collagen resorption. Besides, the MCT1 inhibitor 7-(N-benzyl-N-methylamino)-2-oxo-2H-
chromene-3-carboxylic acid (7ACC2) significantly impaired collagen resorption, suggesting MCT1 as a novel and promising target for the treatment
of metastatic bone disease in breast cancer. Together, our data demonstrate that lactate released by glycolytic breast carcinoma cells in the bone
microenvironment promotes osteolysis by fuelling OC to resorb bone, and provide the rationale for the use of MCT1 inhibitors as a novel therapeutic
approach to treat metastatic bone cancer.

 
A-0076 Orphan drugs for rare disease. Is lithium or arsenic trioxide a treatmentoption for rhabdomyosarcoma?
Frank Traub1, Julian J. Zaborski1, Rosa Riester1, Rupert Handgretinger2, Sabine B. Schleicher2, Karen A. Boehme1

                           72 / 112



64 / 100

30th Annual Meeting of the European Musculo-Skeletal Oncology Society Program
 

1, Department of Orthopaedic Surgery, Eberhard Karls University Tuebingen, Tuebingen, Germany; 2Department of Paediatric Hematology and
Oncology, Eberhard Karls University Tuebingen, Tuebingen, Germany

Rhabdomyosarcoma (RMS) is the most common pediatric soft tissue sarcoma, accounting for 5-7% of all malignancies in children and adolescents.
We found inhibitors targeting the glioma-associated oncogene (GLI) transcription factors, downstream effectors of the Hedgehog (Hh)-pathway, to
efficiently inhibit proliferation and induce apoptosis of RMS cell lines in vitro. Lithium chloride (LiCl) was primarily used as a psychiatric medication.
Moreover, anti-tumorigenic effects have been shown in several cancer types. One of the major targets of LiCl, glycogene synthase kinase 3 beta
(GSK-3ß), is also involved in regulation of activity and abundance of the GLI transcription factors. Therefore, LiCl effects on viability and apoptosis
induction in RMS cell lines were examined and compared to combinatorial effects with the Hh inhibitors arsenic trioxide (ATO) or GANT61. Methods
Four different RMS cell lines were treated with increasing concentrations of the GLI inhibitors ATO or GANT61 and LiCl in single and combined
dosage. Furthermore, a triplicate treatment using itraconazole, a smoothened inhibitor, ATO and LiCl was performed. Viability and proliferation were
monitored by MTS assay, clonogenic assay and 3-D spheroid assay. Apoptosis induction was assessed by flow cytometry and Western blot.
Results All RMS cell lines showed a dose-dependent loss of viability after treatment with ATO, GANT61 or LiCl respectively. Moreover, apoptosis
induction, indicated by caspase 3 and PARP cleavage, could be detected in three out of four cell lines. Combination of ATO and LiCl or GANT61
and LiCl resulted in additive inhibition of viability in the four RMS celllines tested, whereas apoptosis induction was increased in three out of four cell
lines. Viability of primary skeletal muscle cells was hardly affected by ATO and LiCl doses inducing maximal response in RMS cells. Conclusion The
experiments show, that inhibition of the Hh-pathway in combination with LiCl may be a promising strategy for the treatment of RMS.
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Philipp Theodor Funovics - KEYNOTE LECTURE
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A-0142 Operative versus non-operative approach in aggressive fibromatosis: a single institution experience
Pierluigi Cuomo1, Maurizio Scorianz1, Nicola Mondanelli1, Giacomo Mazzei1, Giacomo Baldi2, Rodolfo Capanna3, Domenico Campanacci1
1Department of Orthopaedic Oncology, CTO, Azienda O.U. Careggi, Firenze, Italy,2Department of Cancer Medicine, S. Stefano Civil Hospital,
Prato, Italy,3II Clinic University of Pisa, Pisa, Italy

Background: Desmoid fibromatosis is a relatively common tumor-like condition whose management is still debated; the current trend in the literature
supports non-operative approaches. Purpose: The aim of this study was to review the outcome of desmoid fibromatosis in patients who presented at
a single institution in a study period of 17 years. Methods: Eighty-one patients (32 males, 49 females; mean age at diagnosis 40.3 years, range 8 -
81) with a histologically diagnosed desmoid fibromatosis and a minimum follow-up of 6 months were included in the study. Sixtyfive patients with a
symptomatic resectable lesion underwent surgical excision of the mass (Group I); 6 patients in this group had had previous surgery in other
hospitals. Sixteen patients with either an asymptomatic small lesion or an unresectable mass were referred to a medical oncologist and underwent
either observation or medical therapy (Group II). Clinical and imaging records from both Groups were reviewed. At the latest followup either clinical
examination or phone interview was performed. In Group I the lesion was located in the upper limb in 24 patients, in the lower limb in 27, in the
abdominal wall in 8 and in the trunk in 6 cases. The lesion maximum diameter was smaller than 5 cm in 16 patients, between 5 and 10 cm in 16 and
larger than 10cm in 4 cases. Lesion dimensions were not available for the remaining 29 patients . In Group II the lesion was located in the upper
limb in 5 patients, in the lower limb in 3, in the abdominal wall in 6 and in the trunk in 2 cases. Lesion maximum diameter was smaller than 5 cm in 9
patients, between 5 and 10 cm in 4 and larger than 10cm in 3 cases. Five patients were administered systemic estrogen receptor modulators
(tamoxifen or toremifene), 2 patients received NSAID, 2 patients received methotrexate and vinorelbine and the remaining 7 underwent clinical and
imaging observation. Results: At mean follow-up of 70 (8-207) months, 46 patients in Group I had no clinical or imaging evidence of local
recurrence. Thirteen patients had a local recurrence and underwent re-excision of the mass and three of them received also an adjuvant
chemotherapy (2) or tamoxifen (1). The remaining 6 patients with a local recurrence who did not undergo surgery underwent either radiotherapy (1),
chemotherapy (2), tamoxifen (1) or observation (2). After a mean follow-up of 29 (7-84) months, no patient in Group II had progression of the lesion.
The size of the mass decreased in 4 patients (25%). Conclusions: The results from our series showed a high recurrence rate in patients who
underwent surgery (29.2%). On the other hand, we did not observe a progression of the lesion in the conservative group in which we recorded a size
regression in a quarter of the cases. Our results seem to confirm the recent literature evidences suggesting non-operative management of desmoid
fibromatosis as a primary approach, reserving surgical treatment to cases with disease progression.

 
A-0250 Results of surgical treatment of fibromatosis.
Philipp T. Funovics, Joannis Panotopoulos, Gabriele Amann, Reinhard Windhager
Medical University of Vienna Department of Orthopaedics

Recent guidelines for the treatment of desmoid-type fibromatosis have suggested watchful waiting as primary therapy of choice for most patients.
Surgical resection has been regarded a preferred treatment option over a long time, its role becoming more debatable with increasing evidence for
an unpredictable course of the disease, frequently unrelated to the quality of margins achieved during surgery. In this context, we aimed to assess
our surgical results within a historical group of patients undergoing resection of extra-abdominal fibromatosis. Out of the Vienna Bone and Soft
Tissue Tumor Registry we have identified all patients with fibromatosis, excluding patients with palmar and plantar lesions, patients not undergoing
surgery and patients with inadequate follow-up: this left 63 cases for further analysis including 23 males (37%) and 40 females (63%) with a mean
age of 34 years, ranging from 7 to 72. Twenty tumors were located in the trunk (32%), while the other 43 were in the extremities (68%). All except
one patient with primary interscapulothoracic amputation (2%) underwent tumor resection. Ten patients (16%) had an additional resection of bony
structures, three of them requiring endoprosthetic reconstruction (5%). The median follow-up was 52 months. None of the patients died of disease
related causes. Overall, 23 patients developed a local recurrence (LR) after a median time of 19 months, representing a LR rate of 37%. After
repeated resection eleven of these patients (48%) had one to three further recurrences. Hence, the 5- and 10-year LR-free survival was 55%.
Female patients showed a significantly better LR-free survival compared to males (p=0.016). Lesions in the extremities showed a significantly worse
LR-free outcome, as compared to central tumors (p=0.002). Radiation had no significant impact on LR, while the surgical margin according to
Enneking trended to have better outcomes with wider margins. Facing a high LR rate and repeated recurrence rate after surgical resection of
fibromatosis, we conclude to currently advocate a more conservative approach by watchful waiting. Surgery should be restricted to selected
symptomatic patients. In case of surgery, a wide margin should be attempted, whenever feasible.

 
A-0043 Long Term Results of Desmoid Fibroma Treatment
V.M. MURAT HIZ1, SUAT ULUTAS1, AYBARS KIVRAK1, BEDRI KARAISMAILOGLU1, FAZILET DINCBAS2

1Istanbul University Cerrahpasa Faculty of Medicine, Department of Orthopaedics and Traumatology, Istanbul, Turkey;2Istanbul University
Cerrahpasa Faculty of Medicine, Department of Radiation Oncology, Istanbul, Turkey.  

Desmoid fibroma causes local recurrence problem and multiple reoperations due to margin quality even though it is a benign agressive tumor. Local
control could be achieved by applying irradiation postoperatively. 33 patients (12 male , 21 female) with a mean age of 25,57 (min: 9, max: 70) with
desmoid fibroma treated in our instution between 1992 2016. 16 patients admitted with primarily, 17 patients admitted with recurrent tumour.
Anatomical distrubition were 1 posterior neck, 1 scapula, 3 shoulder, 2 axilla, 4 arm, 3 forearm, 2 lomber, 1 pelvic, 2 gluteal, 1 hip, 5 thigh, 7 cruris,
1 feet. 26 patients received 50 Gy irradiation postoperatively. Mean follow up was 132 months. Out of 33 patients 31 were NED, 1 AWD 1 patient
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A-0142 Operative versus non-operative approach in aggressive fibromatosis: a single institution experience
Pierluigi Cuomo1, Maurizio Scorianz1, Nicola Mondanelli1, Giacomo Mazzei1, Giacomo Baldi2, Rodolfo Capanna3, Domenico Campanacci1
1Department of Orthopaedic Oncology, CTO, Azienda O.U. Careggi, Firenze, Italy,2Department of Cancer Medicine, S. Stefano Civil Hospital,
Prato, Italy,3II Clinic University of Pisa, Pisa, Italy

Background: Desmoid fibromatosis is a relatively common tumor-like condition whose management is still debated; the current trend in the literature
supports non-operative approaches. Purpose: The aim of this study was to review the outcome of desmoid fibromatosis in patients who presented at
a single institution in a study period of 17 years. Methods: Eighty-one patients (32 males, 49 females; mean age at diagnosis 40.3 years, range 8 -
81) with a histologically diagnosed desmoid fibromatosis and a minimum follow-up of 6 months were included in the study. Sixtyfive patients with a
symptomatic resectable lesion underwent surgical excision of the mass (Group I); 6 patients in this group had had previous surgery in other
hospitals. Sixteen patients with either an asymptomatic small lesion or an unresectable mass were referred to a medical oncologist and underwent
either observation or medical therapy (Group II). Clinical and imaging records from both Groups were reviewed. At the latest followup either clinical
examination or phone interview was performed. In Group I the lesion was located in the upper limb in 24 patients, in the lower limb in 27, in the
abdominal wall in 8 and in the trunk in 6 cases. The lesion maximum diameter was smaller than 5 cm in 16 patients, between 5 and 10 cm in 16 and
larger than 10cm in 4 cases. Lesion dimensions were not available for the remaining 29 patients . In Group II the lesion was located in the upper
limb in 5 patients, in the lower limb in 3, in the abdominal wall in 6 and in the trunk in 2 cases. Lesion maximum diameter was smaller than 5 cm in 9
patients, between 5 and 10 cm in 4 and larger than 10cm in 3 cases. Five patients were administered systemic estrogen receptor modulators
(tamoxifen or toremifene), 2 patients received NSAID, 2 patients received methotrexate and vinorelbine and the remaining 7 underwent clinical and
imaging observation. Results: At mean follow-up of 70 (8-207) months, 46 patients in Group I had no clinical or imaging evidence of local
recurrence. Thirteen patients had a local recurrence and underwent re-excision of the mass and three of them received also an adjuvant
chemotherapy (2) or tamoxifen (1). The remaining 6 patients with a local recurrence who did not undergo surgery underwent either radiotherapy (1),
chemotherapy (2), tamoxifen (1) or observation (2). After a mean follow-up of 29 (7-84) months, no patient in Group II had progression of the lesion.
The size of the mass decreased in 4 patients (25%). Conclusions: The results from our series showed a high recurrence rate in patients who
underwent surgery (29.2%). On the other hand, we did not observe a progression of the lesion in the conservative group in which we recorded a size
regression in a quarter of the cases. Our results seem to confirm the recent literature evidences suggesting non-operative management of desmoid
fibromatosis as a primary approach, reserving surgical treatment to cases with disease progression.

 
A-0250 Results of surgical treatment of fibromatosis.
Philipp T. Funovics, Joannis Panotopoulos, Gabriele Amann, Reinhard Windhager
Medical University of Vienna Department of Orthopaedics

Recent guidelines for the treatment of desmoid-type fibromatosis have suggested watchful waiting as primary therapy of choice for most patients.
Surgical resection has been regarded a preferred treatment option over a long time, its role becoming more debatable with increasing evidence for
an unpredictable course of the disease, frequently unrelated to the quality of margins achieved during surgery. In this context, we aimed to assess
our surgical results within a historical group of patients undergoing resection of extra-abdominal fibromatosis. Out of the Vienna Bone and Soft
Tissue Tumor Registry we have identified all patients with fibromatosis, excluding patients with palmar and plantar lesions, patients not undergoing
surgery and patients with inadequate follow-up: this left 63 cases for further analysis including 23 males (37%) and 40 females (63%) with a mean
age of 34 years, ranging from 7 to 72. Twenty tumors were located in the trunk (32%), while the other 43 were in the extremities (68%). All except
one patient with primary interscapulothoracic amputation (2%) underwent tumor resection. Ten patients (16%) had an additional resection of bony
structures, three of them requiring endoprosthetic reconstruction (5%). The median follow-up was 52 months. None of the patients died of disease
related causes. Overall, 23 patients developed a local recurrence (LR) after a median time of 19 months, representing a LR rate of 37%. After
repeated resection eleven of these patients (48%) had one to three further recurrences. Hence, the 5- and 10-year LR-free survival was 55%.
Female patients showed a significantly better LR-free survival compared to males (p=0.016). Lesions in the extremities showed a significantly worse
LR-free outcome, as compared to central tumors (p=0.002). Radiation had no significant impact on LR, while the surgical margin according to
Enneking trended to have better outcomes with wider margins. Facing a high LR rate and repeated recurrence rate after surgical resection of
fibromatosis, we conclude to currently advocate a more conservative approach by watchful waiting. Surgery should be restricted to selected
symptomatic patients. In case of surgery, a wide margin should be attempted, whenever feasible.

 
A-0043 Long Term Results of Desmoid Fibroma Treatment
V.M. MURAT HIZ1, SUAT ULUTAS1, AYBARS KIVRAK1, BEDRI KARAISMAILOGLU1, FAZILET DINCBAS2

1Istanbul University Cerrahpasa Faculty of Medicine, Department of Orthopaedics and Traumatology, Istanbul, Turkey;2Istanbul University
Cerrahpasa Faculty of Medicine, Department of Radiation Oncology, Istanbul, Turkey.  

Desmoid fibroma causes local recurrence problem and multiple reoperations due to margin quality even though it is a benign agressive tumor. Local
control could be achieved by applying irradiation postoperatively. 33 patients (12 male , 21 female) with a mean age of 25,57 (min: 9, max: 70) with
desmoid fibroma treated in our instution between 1992 2016. 16 patients admitted with primarily, 17 patients admitted with recurrent tumour.
Anatomical distrubition were 1 posterior neck, 1 scapula, 3 shoulder, 2 axilla, 4 arm, 3 forearm, 2 lomber, 1 pelvic, 2 gluteal, 1 hip, 5 thigh, 7 cruris,
1 feet. 26 patients received 50 Gy irradiation postoperatively. Mean follow up was 132 months. Out of 33 patients 31 were NED, 1 AWD 1 patient
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DOD due to malignant transformation, 3 patients had amputation due to progressive lesion (1 above knee amputation, 1 ray amputation of foot, 1
left forequarter amputation), 1 patient required prosthetic replacement of right humerus after local resection, 1 patient had severe fibrosis 2 patients
had deep infection. 7 patients had local resection only. 5 of them had wide margin and 2 of them were young children so they did not receive
postoperative irradiation. Local recurrence of these group was 42 percent (3/7). 26 patients had local resection and postoperative irradiation. 4 of
them developed local recurrence 15 percent (4/26). 2 of them treated by amputation. 1 received local resection and brachytherapy, 1 patient
observed without progression. Regarding complication of irradiation 1 patient developed RIS 15 years postoperatively died of unpleomorphic
sarcoma dissemination, 2 patients had severe fibrosis, 1 patient had persistent deep infection. Local resection and postoperative irradiation
provides satisfactory local control with acceptable complication rates even in recurrent patients.

 
A-0063 Planned R1 resection for selected patients with extra-peritoneal desmoids-type fibromatosis
Yoshihiro Nishida, Shunsuke Hamada, Hiroshi Urakawa, Eisuke Arai, Kunihiro Ikuta, Naoki Ishiguro
Nagoya University Graduate School of Medicine, Nagoya, Japan

Background The mainstay of treatment modality for patients with desmoid-type fibromatosis of the extra-peritoneal region has been surgery with
wide operative margin. However, high recurrence rate (20-80%) has been reported even with the high quality of surgical treatment (R0 resection).
Moreover, post-operative severe morbidity including functional impairment of extremities decreased patients’ QOL. Although treatment modality has
been shifted from surgical treatment to conservative therapy recently, not a few patients necessitate surgical treatment due to serious pain and
tumor-induced functional impairment. Since 2003, treatment modality for desmoid patients has been changed from surgical treatment with wide
surgical margin to conservative therapy with meloxicam, a COX-2 inhibitor, in our institution prospectively and consecutively. Selected patients were
subjected to surgical treatment with marginal margin (histologically margin positive; R1 resection). Aims Surgical treatment with R1 resection may
cause less post-operative functional morbidity than that with R0 resection. Several recent studies demonstrated that operative margin status does
not correlate with recurrence rate. Together, we hypothesize that R1 resection could be substituted for R0 resection from the standpoint of
recurrence rate and post-operative functional impairment. The aim of this study was to clarify the clinical outcome of patients with extra-peritoneal
desmoid-type fibromatosis prospectively treated with planned R1 resection since 2009. Methods There were 90 patients pathologically diagnosed
as desmoid-type fibromatosis in our institutions. Among them, 22 patients were surgically treated since 2009. Five patients were excluded because
they were not treated with planned R1 resection or follow-up duration was less than 12 months. Seventeen patients composed this study. Selection
criteria for planned R1 resection were that (1) functional impairment is not predicted after the surgery, (2) desmoid is not infiltrative with MRI
evaluation, (3) CTNNB1 mutational status other than S45F is preferable. CTNNB1 mutational status was analyzed in all seventeen cases with
Sanger method. Age at surgery, gender, tumor location and size were retrieved from medical records. Recurrence-free survival was calculated with
Kaplan-Meier method. Post-operative function was evaluated as compared with pre-operative one. Results The mean age of the 17 patients that
underwent planned simple resection was 40 years (range; 20-71), and fourteen cases were female, the mean largest diameter of tumor at surgery
was 9.7 cm (Range; 3-18). Tumors were located in abdominal wall in 7 cases, chest wall in 4, neck in 4, upper extremity in 1 and lower extremity in
1. All excised specimens were evaluated and positive microscopic margins were identified (R1). During the mean follow up period of 42 months,
15/17 cases, 8 of which had T41A mutations and 7 of which had no mutations (wild type), did not develop recurrence. Only 2 cases with an S45F
mutation of abdominal wall tumor (13 cm) or T41A mutation of lower extremity tumor (3cm) developed recurrence. Five-year recurrence free survival
was 87.7%. No patients showed decreased function post-operatively compared with pre-operative one. Conclusion Although there were small
number of cases treated with planned R1 resection, and selection criteria were not established, function-preserved R1 resection could be applied
for selected patients with desmoids-type fibromatosis.

 
A-0276 "Learning To Live Together With The Disease": Surgical Treatment Outcomes In 51 Patients With Aggressive Fibromatosis
Harzem Ozger1, Osman Emre Aycan2, Bugra Alpan3, Natig Valiyev2

1Istanbul University Istanbul Faculty of Medicine Dept. of Orthopaedics and Traumatology, Istanbul, Turkey;2Acibadem Maslak Hospital Dept. of
Orthopaedics and Traumatology, Istanbul, Turkey;3Acibadem University School of Medicine Dept. of Orthopaedics and Traumatology, Istanbul,
Turkey

Aggressive fibromatosis (AF) is a benign tumor characterized by infiltrative growth and high rate of local recurrence even after histopathologically
confirmed wide surgical margins. Yet some lesions demonstrate spontaneous regression. Despite improving success rates with the use of adjuvant
treatment methods in regard to local control, surgical management of AF is still challenging for the orthopedic oncologist. The purpose of this study
is to evaluate the oncological outcomes and factors affecting the outcomes in extra-abdominal AF cases. We retrospectively reviewed the data of 51
patients (23M/28F), who underwent surgical treatment for extra-abdominal aggressive fibromatosis in our institution. All patients were operated by
the same surgeon. The patients were evaluated in regard to age, localization, compartmental involvement, status of the lesion at presentation
(primary/recurrence) and tumor volume. The type of resection, surgical margins (R0, R1, R2), the use of neoadjuvant or adjuvant treatment
(chemotherapy, radiotherapy, tamoxifen or NSAID), postoperative complications, any local recurrence(s), time to recurrence and the oncological
status at the last follow-up were also noted. The mean age was 24,1 (2-56) and the mean follow-up was 78 months. The most common localizations
were popliteal (13,7%) and thigh (11,8%) regions. In 91,5% of the patients the lesions had extra-compartmental extensions. Most of the lesions in
this study (58,8%) were primary lesions. Although wide resection was the most commonly applied method for resection (94,1%), histopathological
margins were negative in only 52,9% and closer than 1 mm in 19,6% of the cases. The mean tumor volume was 212 cm3 (2-825). Postoperative
complications were encountered in 37,3% of the patients. The most common complications were nerve lesions and joint contractures. Postoperative
complications were significantly higher in patients with recurrent AF at presentation when compared to primarily diagnosed AF (p
A-0051 Progression free interval after different types of extra-abdominal desmoid tumors treatment: 20-year experience of single
center
Anatolii Diedkov, Maria Kukushkina, Sergiy Korovin, Andriy Palivets, Igor Volkov, Sergiy Boychuk, Viktor Kostiuk, Bogdan Maksimenko
National Cancer Institute, Kyiv, Ukraine

Background: Desmoid tumors described as a rare monoclonal proliferation of fibroblasts that frequently have unpredictable course of disease.
Different types of extra-abdominal desmoid tumors (EADT) treatment depending on existing concepts in each period of time and their outcomes are
presented in this overview. Aim: To estimate the results of different treatment approaches based on progression free interval (PFI). Methods: 32
patients with EADT were treated with follow-up period ranging from 3 months to 20 years. According to initial type of treatment patients were divided
into 3 groups: 1st group - only primary surgical treatment (12 patients), 2nd group - primary conservative treatment: 2 patients received a
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combination of anti-estrogen and anti-inflammatory treatment and 12 patients were treated with metronomic chemotherapy (Vinblastine and
Methotrexate) plus anti-estrogen therapy. 3rd group - 6 patients were observed (wait-and-see policy). PFI was evaluated using data from MRI and
CT-scanning according to RECIST and RECIST 1.1 criteria. Results: Among 12 patients after surgical treatment 1 patient is alive more than 2 years
without signs of disease progression (DP). 11 (91,7%) patients had DP. Median PFI in this group was 5,2 months. 3 of 11 with DP were under
observation, 9 of them were treated with metronomic chemotherapy followed by observation until now. 14 patients of 2nd group had median PFI
37.5 months. 2 patients after anti-estrogen and anti-inflammatory treatment had disease stabilization (DS) during 14 and 19 months (only these
patients had elevated level of blood estrogen). Among 12 patients after metronomic chemotherapy and anti-estrogen therapy 3 (25 %) patients had
partial response and 9 (75 %) had DS (2 patients of them had DP later and were re-treated with the same therapy achieving DS. PFI was
statistically significant longer in the 2nd group (p=0.002). All 6 patients of 3rd group of wait-and-see policy hadn’t signs of DP during follow-up
(median PFI was 6,0 months, but maximal time of observation no more 19 months). Conclusions: Conservative strategy of treatment and wait-and-
see policy have significant benefit to surgery for EADT. Observation can be first-line management for asymptomatic patients with slow-growing
tumor. Dynamic of tumor growth is fundamental criterion for the choice of treatment strategy.
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A-0161 Functional Outcome following Excision but No Reconstruction in patients with Sacral Tumors
Shah Alam Khan, Shishir Rastogi, Sameer Bakhshi
All India Institute of Medical Sciences, New Delhi, India

Purpose: Sacral tumors form an important group of tumors which pose special challenges in management. There is a limited data available on
surgical management and subsequent funcitonal outcome following resection for sacral tumors. The aim of our study was to evaluate the functional
outcome following surgcial excision for sacral tumors without any reconstruction. Methods: Ours was an observational prospective study with
evaluation of data on patients who had undergone surgery for sacral tumors. We evaluated our data from Jan 2006 to Jan 2015. A total of 28 cases
fulfilled the inclusion criteria. All patients had undergone partial or total sacrectomy depending on the tumor extent. Patients were evaluated for age,
gender, sacrectomy levels, tumor type and functional outocome. We used the Patient Reported Outcomes Measurement Information System
(PROMIS) Global Item short form for assessing the functional outcome of the cohort. Results: Of the 28 patients, there were 17 males and 11
females. The average age in the study was 35.6 years (range 22-64 yrs). Chordoma was the commonest tumor seen in 19 patients (68%). There
were 4 Malignant Peripheral Nerve Sheath Tumors, 2 Ewing sarcomas, 2 Chondrosarcomas and 1 MFH. The sacral levels of the tumor were as
follows S1 (n=6), S2 (n=12), S3 (n=7) and S4 (n=3). We used the posterior approach to remove all tumors. Total sacrectomy was done in 15 cases
while level based sacral resection was done in the remaining 13 cases. The average follow up in the study was 38.5 months (24 to 44 months) Post
resection we did not use any intrumentation to stabilise the sacrum. We used PROMIS short form to evaluate the post operative function. This was
done at the end of 2 years in 21 patients (5 patients had died and 2 patients were alive with disease and were excluded from functional evaluation).
Level based resections of sacrum were compared for function using the chi square test for nominal variables and the Fisher’s test for continous
variable. More cephalic the resection, poor was the physical health on PROMIS (total Sacrectomy 38-44 versus S4 56-68), less interference
because of pain (total sacrectomy 60-69 versus S4 36-5), higher mobility (total sacrectomy 26-48 versus S4 60-62). Conclusions: Total sacrectomy
is a challenging surgery with significant orbidity. No reconstruction with intrumentation is a viable opton in these patients. Higher the resection
poorer the function.

 
A-0188 Biomechanical aspects of non-rigidity in lumbopelvic reconstruction following total sacrectomy
Peter Endre Eltes1,2, Laszlo Kiss1,2, Damien Lacroix3, Aron Lazary1, Peter Pal Varga1

1National Center for Spinal Disorders, Budapest,2School of Ph.D Studies, Semmelweis University, Budapest 3Department of Mechanical
Engineering, INSIGNEO Institute for in Silico Medicine, The University of Sheffield 

Introduction En-bloc resection of a primary malignant sacral tumor with wide oncological margins impacts the biomechanics of the spinopelvic
complex deteriorating postoperative morbidity and mortality. The closed loop technique (CLT) for spinopelvic fixation (SPF) uses one single U-
shaped rod to connect all pedicle and iliac screws. The method applies the philosophy of non-rigid fixation to avoid the stress-shielding phenomenon
and to promote the bony fusion between the lumbar vertebral body and the pelvis. Solid bony connections will be formed within the first 24 months
after the surgery. Here, based on the 6 years follow up clinical data, we establish a method to measure the deformation in the hardware system, and
to numerically determine the fusion process. Materials and Methods Retrospectively post-operative CT scans were collected from a male patient
who underwent total sacretomy at the age of 42 due to chordoma. CLT technique was used to reconstruct the spinopelvic junction. From our
database we collected 12 CT scans during the 6-year long follow up. We defined the 3D geometry of the implant construct and by using image
registration algorithms. A common coordinate system for the CLT was used in order to measure and visualize the deformation of the hardware
during the 6-year long follow up. We selected a region of interest (ROI) at the proximal level of the construct and the modulus of the displacement
during the follow up period was determined. In order to investigate the fusion process we defined a single axial slice based voxel finite element (FE)
mesh. The ROI determination was based on the 2nd post-operative CT scan where we had solid bony fusion between the pelvis and the L.V.
vertebral body. We determined the Gray scale values, and using linear empirical equation bone mineral density (BMD) values for every mesh
element was assigned. For the BMD assignment we determine 10 categories with linearly increasing values and different color codes Results The
developed method has allowed us to visualize the 3D deformation of the implant construct during the investigated period. The mean displacement
value of the ROI during the 6 years was found to be 6.04 mm. We determined and visualized the element distribution over time in the different BMD
categories and found in the highest BMD value category on the first post-operative CT was 9 FE mesh elements, at the 2 years FU was 64 FE
elements and after 6 years it was 144 FE elements. Conclusion The observed deformation occurred due to the shock/load absorber characteristics
of the CLT providing strong lumbopelvic bony fusion within 2 years. The study results and the measurement method can be used for validation of
complex patient specific FE models which can be useful for the individualized pre-operative surgical planning.

 
A-0181 Predicting high surgical treatment costs at primary spinal tumor patients 
Zsolt Szoverfi1, Aron Lazary1, Izabella Koszo1, Kornel Papik1, Peter Pal Varga1

1National Center for Spinal Disorders

Background Surgical treatment cost of primary spinal tumors -due to the complexity and magnitude of the surgery- can be high. From a healthcare
provider perspective being aware of those factors that influence treatment cost is essential for the best hospital resource management. However the
impact of the individual patient characteristics on direct medical costs is unknown. Objective Our objective was to identify those preoperative factors
that predict a high direct cost at patients with surgically treated primary spinal tumors. Methods A retrospective micro-costing study was conducted
from a healthcare provider perspective. Total cost per patient resulted from the aggregation of inpatient-days costs, ICU days costs, OR time costs
(surgery and anesthesiology), medication costs, blood transfusion costs and other material costs, including appropriate allocation of overheads.
Patients with primary spinal tumors operated in the National Center for Spinal Disorders between 2011 and 2014 were selected. The prognostic
value of ten preoperative factors (dignity, previous surgery, pathological fracture, neurological dysfunction, age, spinal level, ASA score, Charlson
Comorbidity Index, BMI, tumor volume) was investigated in linear regression modelling. Results 72 surgically treated primary spinal tumor patients
were included in the study. Median length of hospital stay was 12 days (3-115), the median ICU treatment was 1.4 days (0-21.7), the median OR
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time was 2.8 hour (0.4-20.4). Median cost per patient was 3,088.5 € (537.7 €-21,860.6 €). In the univariate analysis only ASA score, Charlson
Comorbidity Index and pathological fracture were not significantly associated with higher cost. The seven significant variables were further
assessed in a multivariate model. Dignity, previous surgery, spinal level and tumor volume were associated with high cost and preoperative
neurologic dysfunction showed only a trend towards significance (whole model: R=0,69, R2=0,44, df=5, F=12,34 p
A-0194 Spine Oncology Study Group Outcomes Questionnaire: a valid and reliable patient reported outcome measure for spine
oncology patients
Anne L. Versteeg1, Arjun Sahgal1, Aron Lazary2,3, Laurence D. Rhines4, Daniel M. Sciubba5, James M. Schuster6, Michael Weber7, Michael G.
Fehlings8, Michelle J. Clarke9, Paul M. Arnold10, Ziya L. Gokaslan11, Charles G. Fisher12, AOSpine Knowledge Forum Tumor13

1Sunnybrook Odette Cancer Centre and University of Toronto, Toronto, Canada;2National Center for Spinal Disorders, Budapest,
Hungary;3Semmelweis University, Budapest, Hungary;4The University of Texas MD Anderson Cancer Center, Houston, USA;5Johns Hopkins
University School of Medicine, Baltimore, USA;6Hospital of the University of Pennsylvania, Philadelphia, USA;7McGill University and Montreal
General Hospital, Montreal, Canada;8University of Toronto and Toronto Western Hospital, Toronto, Canada;9Mayo Clinic, Rochester, USA;10The
University of Kansas Hospital, Kansas City, USA;11The Warren Alpert Medical School of Brown University and Rhode Island Hospital and The
Miriam Hospital, Providence, USA;12The Combined Neurosurgical and Orthopaedic Spine Program at Vancouver Coastal Health, Vancouver,
Canada;13AOSpine International, Davos, Switzerland

Introduction: Patient Reported Outcome Measures (PROMs) are generally advised to asses the quality of life and disease specific loss of function
both in oncology and spine surgery. The Spine Oncology Study Group Outcomes Questionnaire (SOSGOQ) was developed in response to the lack
of spine oncology specific PROMs. To implement the SOSGOQ in clinical care and/or research setting, its clinical usefulness was evaluated by
testing the construct validity and reliability. Methods: An international multicenter prospective observational study for patients who underwent
surgery and/or radiotherapy for the treatment of symptomatic spinal metastases was performed by the AOSpine Knowledge Forum on Tumors.
Patient demographics, cancer type, treatment, and quality of life data were collected. The domains of the SOSGOQ were correlated with the
corresponding domains of the SF-36 or the numeric pain score to assess construct validity. The test-retest reliability of the SOSGOQ was evaluated
around the 12th week follow-up. Results: 238 patients were included in 9 participating centers for the evaluation of construct validity. The test- retest
reliability of the SOSGOQ was performed by two of the nine centers. A total of 36 patients participated in the reliability study, 26 received
radiotherapy alone and ten underwent surgical intervention with or without adjuvant radiotherapy treatment. The SOSGOQ domain demonstrated a
strong to very strong correlation (Spearman’s rank range -0.61 to -0.83) with the corresponding subdomains of the SF-36 and the NRS score. The
ICC for the total SOSGOQ score was 0.84, representing excellent reliability. Conclusion: Association of the SOSGOQ domains to the SF-36 and
pain confirmed the construct validity of the SOSGOQ. In addition, reliability of the SOSGOQ demonstrated to be excellent. The SOSGOQ is a valid
and reliable spine oncology specific PROM for patients with metastatic spine disease.

 
A-0078 The Evaluation of Osseointegration on Bone to Implant Border in Sacrectomy and Hemipelvectomy Patients Reconstructed
with 3D Custom Made Prostheses
Daniel Kotrych MD1, Phd, Andrzej Bohatyrewicz MD1, Phd, Bozena Birkenfeld MD, Phd1, Dominik Skupiński MD, Phd1, Michael P.A. Bus MD4,
Magdalena Rychlowska-Pruszynska MD, Phd2, Piotr Rutkowski MD, Phd3, Andrzej Szafranski MD, Phd2, Andrzej Pienkowski MD, Phd3, Phd,
Pawel Ziętek MD, Phd1, P.D. Sander Dijkstra MD, Phd4, Jerzy Nazar MD, Phd5rn
1. Pomeranian Medical University, Szczecin, Poland; 2. The Institute of Mother and Child, Warsaw, Poland; 3. The National Institute of Oncology,
Warsaw, Poland; 4. Leiden University Medical Center, The Netherlands; 5. Medical University of Poznan, Polandrn

Introduction: Sarcal resections and hemipelvectomy are highly demanding procedures in treatment of advanced primary malignant bone tumors.
Large defects incidentally require sophisticated reconstructive techniques, such as patient-specific customized implants. Modern technology put
forward promising short-term treatment results with use of 3D-printed uncemented implants. Long-term stability of these implants relies mainly on
bony ingrowth; however, no studies have yet focused on proof of osseointegration at the bone to implant interface. The aim of the study is to present
the method to evaluate, and clinical evidence of, healing and osseointegration in patients reconstructed with 3D-printed implants of the pelvis.
Method: Material was composed of 15 consecutive patients hospitalised at The Department of Orthopaedic Oncology of Pomeranian Medical
University of Szczecin, The Institute of Mother and Child and National Institute of Oncology of Warsaw, between 2013 and 2015. All of them were
diagnosed with advanced forms of primary malignant bone tumors (7 osteosarcoma, 6 chondrosarcoma and 2 Ewing sarcoma pts). The patients’
age varied between 15 and 28 years. The surgical procedure in all cases was partial or total sacrectomy or hemipelvectomy involving sacro-illiac
joint and the reconstruction of the defect by 3D printed implants covered with EPORE® surface (Implantcast, Buxtehude, Germany). EPORE® is a
highly porous structure made of titanium alloy (Ti6AlV4), which can be used to stimulate bony in-growth. Agammacamera SPECT/CT GE Hawkeye
4 bone scintigraphy with TcPPm MDP dynamic was used, planar and tomographic acquisitions to precisely visualise the bony ingrowth into the
surface of the implant and eliminate artefacts. Imaging was performed at 12 months after surgery in all patients. The control group was composed of
5 patients presenting with huge posttraumatic pelvic defects treated surgically with 3D-printed custom made implants of the same origin. Follow-up
varied between 12 and 36 months. Results: The SPECT/CT results showed evident new bone formation and osseointegration at the EPORE®
surface around the implanted custom made pelvic prostheses in all patients at one year folllow up. The method enabled exact estimation of the
osteoblastic activity around the custom-made prostheses, and allowed accurate visualization of surrounding tissues to exclude tumor recurrence
around the implant. At follow-up, all patients were alive. No local recurrences were observed. One patient with Ewing sarcoma developed distant
metastases. Complication rate was 10% type IV according to Henderson classification. Conclusions: This study demonstrated that EPORE® allows
for successful integration of patient-specific 3-D printed pelvic implants to the pelvic bone at one year follow-up. Our preliminary short-term results
suggest that this technique provide in a stable fixation of sacral and pelvic implants. The presented method of imaging, in conjunction with the
estimation of osteoblastic activity, is at present one of the best tools to eliminate artefacts and implant signals. In our opinion, this technique may be
useful to detect proper healing and differentiate between local recurrence around 3D implants in the early postoperative stage.

 
A-0234 Reconstruction of spinopelvic stability with a 3D-printed sacral endoprosthesis after total en bloc sacrectomy
Wei Guo, Ran Wei, Xiaodong Tang, Haijie Liang
Musculoskeletal tumor center, Peking University People’s Hospital, Beijing, China

To investigate a proper reconstruction method for spinopelvic stability after total sacrectomy, we performed a retrospective study of patients with
sacral malignancies who received total en bloc sacrectomy and reconstruction with a three-dimensional (3D) printed sacral endoprosthesis.
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Methods: Five patients with sacral malignancies received total sacrectomy and reconstruction with 3D-printed endoprostheses in our institute
between Jul. 2015 and Oct. 2016. There were 3 males and 2 females with mean age of 49.4 (39-68 yrs). Diagnoses included 1 chondrosarcoma, 3
chordomas and 1 osteosarcoma. Surgical approaches included combined anterio-posterior approach in 1 cases and single posterior approach in 4
cases. Results: All of the operations were accomplished smoothly. Mean operation time was 260 min (230-390 min) and mean intra-operative
hemorrhage was 2180 ml (1250-4800 ml). All of the five tumors were en bloc resected with satisfactory margins (wide margins in 3 cases and
marginal margins in 2 cases). After a mean follow-up of 9.2 months (4-16 months), all of the 5 patients were alive without evidence of disease. No
wound healing problems or deep infection were observed in this cohort. Although there was one case with breakage of iliac screw during follow-up,
a CT scan showed osseointegration between this endoprosthesis and bilateral ilia. Conclusions: The application of 3D-printing technology could
facilitate precise matching and osseointegration at the bone-implant interface. Our short-term follow-up results proved that application of 3D-printed
sacral endoprosthesis was safe without additional complications, and could achieve satisfactory spinopelvic stability.

 
A-0143 Establishment of clival chordoma cell line MUG-CC1 and lymphoblastoid cells as a model for potential new treatment
strategies
Gellner V1, Tomazic PV2, Lohberger B3, Meditz K4, Heitzer E5, Mokry M1, Koele W1, Leithner A3, Liegl-Atzwanger B6, Rinner B4.
1Department of Neurosurgery, Medical University of Graz, Austria. 2Department of General Otorhinolaryngology, Head and Neck Surgery, Medical
University of Graz, Austria. 3Department of Orthopedic Surgery, Medical University of Graz, Austri 4Division of Biomedical Research, Medical
University of Graz, Austria 5Institute of Human Genetics, Medical University of Graz, Austria 6Institute of Pathology, Medical University of Graz,
Austria 

Chordomas are rare malignant tumors that develop from embryonic remnants of the notochord and arise only in the midline from the clivus to the
sacrum. Surgery followed by radiotherapy is the standard treatment. As chordomas are resistant to standard chemotherapy, further treatment
options are urgently needed. We describe the establishment of a clivus chordoma cell line, MUG-CC1. The cell line is characterized according to its
morphology, immunohistochemistry, and growth kinetics. MUG-CC1 is strongly positive for brachyury, cytokeratin, and S100. The cell line showed
gains of the entire chromosomes 7, 8, 12, 13, 16, 18, and 20, and high level gains on chromosomes 1q21-1q24 and 17q21-17q25. Morphologically
the cell line presents vacuolated tumor cells and physaliphorous cells During chordom cell line cultivation a spontaneous lymphoblastoid EBV-
positive cell line grew out, we expanded and characterized the suspension cells in detail. The immortalized lymphoblastoid cell line MUG-CC1-LCL
provides material for a variety of assays and will be used as a source of biomolecules like DNA, RNA, and proteins. Furthermore cell culture
supernatants were collected during cell line establishment, and growth factors HGF, SDF-1, FGF2, and PDGF were analyzed using xMAP(®)
technology, we found significant expression of HGF and SDF-1 compared to continuous chordoma cell lines. A new, well-characterized clival
chordoma cell line, as well as a non-tumorigenic lymphoblastoid cell line should serve as an in vitro model for the development of potential new
treatment strategies for patients suffering from this disease and to further understand the pathogenesis and tumor biology of skull base chordomas.

 
A-0159 Distal extremities sarcomas: are they so different from other limb localizations?
Jean-Camille Mattei1, Veronique Brouste2, Philippe Terrier3, Sylvie Bonvalot4, Axel Lecesne5, Eberhard Stoeckle6, Antoine Italiano6, Dominique
Ranchere-Vince7, Pierre Meeus7, Marick Lae4, Philippe Rosset8, Alexandre Rochwerger9, Jean Michel Coindre2, Sebastien Salas9

1Aix Marseille University, Marseille, France 2Bordeaux university, Bordeaux, France 3Bordeaux university, Villejuif, France 4Institut Curie, Paris,
France 5Institut Roussy, Vilejuif, France 6University Bordeaux, Bordeaux, France 7University Lyon, Lyon, France 8University Tours, Tours, France 9
Aix Marseille université, Marseille, France

Background When soft tissue sarcomas (STS) arise in limbs, hands or feet only account for 6% of the cases. However, they could present special
epidemiological characteristics or particular therapeutics challenge to the oncological team, compared to limb localization. Few studies exist on this
subject and the largest (159 patients), dates back to 1986. Objectives Our goal was to compare limb STS (LSTS) with distal extremity sarcomas
(DESTS) in a large national cohort in regards to their epidemiology, their prognosis factors and their results Design and methods All the
characteristics of 3758 patients from the French Sarcoma Group were reviewed between 1980 and 2010. All the DESTS (hand, finger, toes, feet)
were included in this restrospective multicentric cohort. Usual epidemiological, medical and surgical data of this kind of tumors were collected and
patients with incomplete files or follow-up issue were excluded. Primary endpoints were global survival, metastase-free survival and recurrence free
survival. Results 205 DESTS and 3001 LSTS were analyzed. Median follow-up was 63 months. Patients were younger in DESTS (41.5 years vs
54,1, p
A-0265 Outcome of Ewing’s Sarcoma Family of Tumors of the Chest Wall in Pediatric Patients, Children Cancer Hospital, Egypt,
57357 (CCHE) Experience.
Sonia M. Ahmed1, Enas El Nadi6, Maged El Shafeiy2 , Gehad Taha 7, Mohamed Saad Zaghloul3, Iman Zaky4, Hala Taha5, Omneya
Hassanain8,Nehal Kamal8, Manal Zamzam1

1Pediatric Oncology Department, (CCHE), National Cancer Institute, Cairo University, (NCI) 2Surgical Oncology Department, CCHE, NCI 3Radiation
Oncology Department, CCHE, NCI, 4Radiology Department, CCHE, NCI 5Pathology Department, CCHE, NCI 6Pediatric Oncology Department,
(CCHE), Faculty of Medicine, Beni Suef University 7Surgical Oncology Department, CCHE , Faculty of Medicine, Helwan University 8Research
Department, CCHE 

Background: Ewing’s Sarcoma Family of Tumors (ESFT) are rare malignant tumor of the chest wall in children. Complete resection is the goal, and
if this is accomplished with adequate margins, it may allow the patient to avoid radiation therapy with its potential long-term complications. Aim: To
study pediatric patients with ESFT of chest wall presented to Children’s Cancer Hospital Egypt, 57357 (CCHE), to assess the different treatment
modalities (surgery, radiotherapy and chemotherapy) and define prognostic factors and their impact on survival. Patient and Methods: We
retrospectively analyzed data of patients with primary ESFT of the chest wall, fifty patients were treated between January 2008 to December 2015
according to CCHE-ESFT protocol adopted from POG#9354/CCG #7942 Arm-A. Thirty seven patients (74%) presented with localized disease
while 13 (26%) were metastatic. The outcome of the non-metastatic patients was evaluated in relation to gender, age, tumor volume, surgical
margins, type of local control and histologic response to neoadjuvant chemotherapy. Results: The median follow-up duration was 24 months ranging
from 4–86 months. The 3-year Relapse-free survival (RFS) and the 3-year Overall survival (OS) for all patients were (60% and 73% respectively).
Fifteen patients underwent complete surgical resection of the primary tumor,15 patients were treated with a combination surgery and radiotherapy
(RTH) while only 7 patients received radiotherapy (RTH). Their 3-year RFS were 90%, 24% and 75% respectively. Poor clinical outcome of patients
treated with postoperative radiotherapy may be contributed with high incidence of poor response and lesser dose of radiotherapy (45-50 Gy). Upon
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univariate analysis, good histologic response to neoadjuvant chemotherapy (P = 0.026), type of local control (P = 0.005), surgical margins
(P=0.018) and tumor volume less than 400 ml (P=0.02) positively correlated with RFS. Age (P= 0.63), gender (P= 0.28), did not influence RFS. The
multivariate analysis didn’t show any independent prognostic factors. Among patients who did surgical resection 79% were good responders and
21% were poor responders as compared to those who did both surgery and radiotherapy (8% and 92% respectively), (P
A-0254 Surgical resection with clear margins is associated with an improved survival in a series of 22 patients with malignant Triton
tumour of the trunk and the extremities
Panagiotis Tsagozis, Czar Louie Gaston, Vaiyapuri Sumathi, William Boyle, Vaiyapuri Sumathi, Robert Grimer
Royal Orthopaedic Hospital, Birmingham, UK

Malignant triton tumours (MTTs) are a rare subset of malignant peripheral nerve sheath tumours showing rhabdomyoblastic proliferation. We
present clinicopathological data from a series of 22 patients with tumours of the trunk and the extremities showing that MTTs have a poor prognosis,
with a 5-year overall survival of 26% and disease-free survival of 22% respectively. The incidence of metastatic disease at presentation or of
secondary metastatic disease was high, with only 9/22 patients showing no evidence of metastasis.There was also a high proportion of patients who
had a previous history of malignancy or were diagnosed with metachronous malignancy. Surgical resection with clear margins was the sole factor
associated with an improved survival (33% 5yr OS vs 0% for intralesional margins, p=0.025). The presence of necrosis was a histological factor
associated with a poor prognosis. Our results highlight the aggressive biological behaviour of MTTs and underline the importance of surgical
excision with clear margins.

 
A-0246 The rare angiomatoid fibrous histiocytoma can cause a severe paraneoplastic syndrome. The etiology and molecular
background on basis of three patients.  
János Kiss1, Imre Antal1, Petra Balogh2, Zoltán Sápi2, Mónika Csóka3, Zoltán Jenővári3, Zoltán Oláh4;
1Semmelweis Univ. Budapest, Dept.of. Orthopaedics, Hungary;2Semmelweis Univ. Budapest, 1st Dept.of Pathology and Experimental Cancer
Research, Hungary;3Semmelweis Univ. Budapest, II.Dept. of Pediatrics, Hungary;4Semmelweis Univ. Budapest, Dept.of Heart and Vascular
Surgery, Hungary;

Angiomatoid fibrous histiocytoma (AFH) a rare low grade mesenchymal neoplasm of uncertain differentiation, accounting for 0,3% of all soft tissue
tumors. It often arises in the extremities of children and young adults. Earlier it was considered like as a variant of malignant fibrous histiocytoma
(MFH). In fact the AFH has a much more favorable prognosis after wide excision. AFH is associated with 3 characteristic gene fusions,
EWSR1-CREB1, EWSR1-ATF1, and rarely are also described FUS-ATF1. We report two cases which are very similar in clinical appearance and
symptoms. A 13-year-old male and a 46-year-old male. Both of them had a moderate size and well palpable soft tissue tumor mass on the proximal
part of the thigh. Additional common symptomps were still the general weakness, anorexia, general lympadenopathy in the inguinal and parailiacal
regions and the severe anaemia and thrombocytosis (the initial hemoglobin level was 81 gr/l and 76 gr/l consecutively, the haematocrit level was
0,26 L/L and 0,28 L/L). The younger patient had lost 6 kg, the older patient 22 kg of body weight in the previous 3-4 months. In the biochemistry
tests the level of alkaline phosphatase and C-reactive protein was increased in both cases. The older male patient had continued and daily
intermittent fever (up to38-39°C) on the last 4 month. At the younger patient the MR showed a 75x50x40 mm sized tumor mass, far from the main
vessels, intramuscular location (within the sartorius muscle) in the proximal 1/3 part of the right thigh. At the older patient the MR showed a
60x45x40 mm sized tumor pass in the proximal part of the left thigh, just below the sartorius muscle. It was clearly visible, that the tumor involved
the main vessels distaly from the bifurcation. Surgical treatment occurred in both patients. In case of young male patient tumor was excised with
wide margins, combined with median laparotomy et complete lympadenectomy. At the midle age patient in cooperation with vascular surgeon we
removed the tumor with the affected part of the main vessels (wide margin) and the arteria was replaced with autologous vena saphena magna.
After the resection the high temperature fever immediately discontinued. At both patient the coming month all abnormal symptoms disappeared,
their body weight reach the previous level. No sign neither for local, nor far recurrence of disease. The final pathological examination confirmed the
diagnosis of AFH. In both cases has been detected the alteration of EWSR1 gene. The FUS gene was not alterated. All of the removed lymphnodes
showed only reactiv pathological details. There was also a third middle age female patient with same tumor entity in the crural region, but without
any similar symptoms. In this case was not detectable any gene fusion alteration. Recent studies have shown that in cases of AFH the
paraneoplastic syndrome may be caused by EWSR1 gene fusion induced exsessive interleukin-6 production.
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A-0069 Intraoperative cryotherapy with or without preoperative denosumab in Giant Cell Tumor of bone
Guido Scoccianti1, Domenico A. Campanacci1, Francesca Totti1, Giacomo G. Baldi2, Giovanni Beltrami1, Rodolfo Capanna3

1Careggi University Hospital - Orthopaedic Oncology Dept - Firenze – Italy 2Prato Hospital - Medical Oncology Dept - Prato – Italy 3Pisa University
Hospital - Orthopaedic Dept - Pisa – Italy

Purposes Local aggressiveness of giant cell tumor -GCT- of bone can make the residual bone stock so poor that joint preservation may not be
possible. Moreover, local recurrence after intralesional surgery is a frequent event in this disease. The aim of this retrospective analysis was to
evaluate the results of cryotherapy as local adjuvant treatment with or without preoperative treatment with Denosumab, which was used to favour a
joint sparing surgery also in locally advanced tumors at risk for demolitive surgery at presentation. Methods From 2009 to 2016 thirty-two patients
with GCT of bone were treated with intraoperative cryotherapy after intralesional curettage. Thirteen patients were excluded from evaluation due to
short follow-up in 9 or postoperative treatment with Denosumab in 4. Nineteen patients were eligible for analysis. Tumors were localized in the lower
limb in 12 patiens, in the upper limb in 4 and in the sacrum or pelvis in 3. After curettage, cryotherapy of the residual bone walls was performed with
argon cryoprobes, reaching -150 C, after pouring a gel into the cavity. Filling was performed with allogenic bone chips or cement. Seven patients
were treated with surgery only, 12 patients received preoperative treatment with Denosumab for local extension or site of the disease, making a joint
sparing approach not possible or difficult. Average follow-up was 28,5 months, range 12-80. Clinical and radiological examination were performed at
each follow-up visit. Results Preoperative Denosumab treatment radiologically improved bone stock in all 12 patients. Seven of them would have
received a resection surgery at presentation but they underwent a curettage procedure after treatment, obtaining a surgical downstaging. The
remaining five patients would have received a curettage also at presentation. No severe adverse effects from Denosumab treatment were detected.
No recurrences were detected in 7 patients treated with only surgery, while 4 out of 12 patients treated with preoperative Denosumab presented a
recurrence, that required further surgery. Conclusions In our experience the use of preoperative Denosumab can help in improving bone stock and
downstaging the tumor, converting the surgical indication from an articular resection to a curettage procedure. Intraoperative cryotherapy is known
as an effective local adjuvant technique to decrease local recurrence risk in GCT. Nonetheless, a high risk of recurrence has to be expected after
Denosumab treatment, even with the addiction of cryotherapy, because the new-formed bone walls contain lacunas of residual viable tumor cells.
Curettage procedures are at higher risk in Denosumab-treated GCT in comparison to native GCT because the boundaries between tumor and
normal bone are difficult to define. On the basis of our experience, use of local adjuvant treatments like cryotherapy is advisable in GCT of bone and
particularly in GCT pretreated with Denosumab, where a higher risk of residual tumor after curettage has to be expected. Denosumab should be
used preoperatively only when a surgical downstaging is needed to allow a joint sparing procedure or when the tumor is unresectable. When a
curettage procedure is feasible at presentation, a direct up front surgical treatment is recommended.

 
A-0283 Does decreasing dose frequency of Denosumab treatment in Giant Cell Tumour of Bone lead to less drug-related adverse
events?
Czar Louie Gaston, Michael Parry, Robert Grimer
Royal Orthopaedic Hospital Birmingham, UK

Introduction: Denosumab, a monoclonal RANK ligand antibody, has been used to treat giant cell tumour of bone especially in the setting of
inoperable disease where excellent local control has been achieved with continued use of the drug. However there are concerns with the long term
safety of the drug due to the development of serious adverse events such as atypical stress fractures and osteonecrosis of the jaw (ONJ) after
prolonged treatment. In an effort to decrease the incidence of adverse side effects, we have decreased the dosing frequency of Denosumab in
select patients and present our experience. Methods: Retrospective review of patients diagnosed with Giant cell tumour of bone treated with
Denosumab at our institution from 2010 – 2016 was performed. The goal of Denosumab treatment was for long term disease control of otherwise
inoperable or extensive disease. Patients were divided into 2 groups receiving (1) conventional treatment with monthly 120mg Denosumab
injections for the duration of the study or (2) reduced dosing frequency with 120mg Denosumab injections every 2-3 months. Majority of patients in
the reduced dose frequency group initially received monthly injections of Denosumab for 12-18 months on diagnosis to achieve a steady state prior
to having the reduced dose frequency. Primary endpoint investigated was the development of adverse events requiring the cessation of Denosumab
treatment. Results: 27 patients received Denosumab with the intention of long term treatment (conventional n=18, reduced dosing n=9). Mean
treatment duration was similar between the 2 groups (conventional 175 weeks (range 32 – 347) vs 172 weeks (range 105 - 292). Serious adverse
events occurred in 60% of the conventional group (n=11/18) at an average time of 142 weeks (range 60 – 261). No adverse events were seen in the
reduced dose frequency group. Tumour reactivation or relapse was not seen in the reduced dose group. Conclusions: Initial results of dose
frequency reduction in long term treatment of inoperable giant cell tumour of bone has shown a decreased incidence of adverse events as compared
to conventional monthly dosing with no apparent relapse in tumour control. Further investigation of this cohort of patients over a longer time period is
needed to confirm the safety of this strategy.

 
A-0029 Denosumab as neoadyuvant treatment in giant cell tumor of bone - Preliminary results
Segura,FV1.,Segura,FP1,Segura,FM1,German,G1,Mux,J1,Paz,A1

1Cordoba Musculoskeletal Tumor Unit -- Department of Orthopaedics- National University of Cordoba- Cordoba - Republica Argentina

Bone giant cell tumor(BGCT) represents a challenge treatment for two aspects:periarticular localization and in some cases a very agressive
behavior(Campanacci 3).GCT has tipically two cellular types:the multinuclear giant cell and the mononuclear stromal cells.This last type are
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Purposes Local aggressiveness of giant cell tumor -GCT- of bone can make the residual bone stock so poor that joint preservation may not be
possible. Moreover, local recurrence after intralesional surgery is a frequent event in this disease. The aim of this retrospective analysis was to
evaluate the results of cryotherapy as local adjuvant treatment with or without preoperative treatment with Denosumab, which was used to favour a
joint sparing surgery also in locally advanced tumors at risk for demolitive surgery at presentation. Methods From 2009 to 2016 thirty-two patients
with GCT of bone were treated with intraoperative cryotherapy after intralesional curettage. Thirteen patients were excluded from evaluation due to
short follow-up in 9 or postoperative treatment with Denosumab in 4. Nineteen patients were eligible for analysis. Tumors were localized in the lower
limb in 12 patiens, in the upper limb in 4 and in the sacrum or pelvis in 3. After curettage, cryotherapy of the residual bone walls was performed with
argon cryoprobes, reaching -150 C, after pouring a gel into the cavity. Filling was performed with allogenic bone chips or cement. Seven patients
were treated with surgery only, 12 patients received preoperative treatment with Denosumab for local extension or site of the disease, making a joint
sparing approach not possible or difficult. Average follow-up was 28,5 months, range 12-80. Clinical and radiological examination were performed at
each follow-up visit. Results Preoperative Denosumab treatment radiologically improved bone stock in all 12 patients. Seven of them would have
received a resection surgery at presentation but they underwent a curettage procedure after treatment, obtaining a surgical downstaging. The
remaining five patients would have received a curettage also at presentation. No severe adverse effects from Denosumab treatment were detected.
No recurrences were detected in 7 patients treated with only surgery, while 4 out of 12 patients treated with preoperative Denosumab presented a
recurrence, that required further surgery. Conclusions In our experience the use of preoperative Denosumab can help in improving bone stock and
downstaging the tumor, converting the surgical indication from an articular resection to a curettage procedure. Intraoperative cryotherapy is known
as an effective local adjuvant technique to decrease local recurrence risk in GCT. Nonetheless, a high risk of recurrence has to be expected after
Denosumab treatment, even with the addiction of cryotherapy, because the new-formed bone walls contain lacunas of residual viable tumor cells.
Curettage procedures are at higher risk in Denosumab-treated GCT in comparison to native GCT because the boundaries between tumor and
normal bone are difficult to define. On the basis of our experience, use of local adjuvant treatments like cryotherapy is advisable in GCT of bone and
particularly in GCT pretreated with Denosumab, where a higher risk of residual tumor after curettage has to be expected. Denosumab should be
used preoperatively only when a surgical downstaging is needed to allow a joint sparing procedure or when the tumor is unresectable. When a
curettage procedure is feasible at presentation, a direct up front surgical treatment is recommended.

 
A-0283 Does decreasing dose frequency of Denosumab treatment in Giant Cell Tumour of Bone lead to less drug-related adverse
events?
Czar Louie Gaston, Michael Parry, Robert Grimer
Royal Orthopaedic Hospital Birmingham, UK

Introduction: Denosumab, a monoclonal RANK ligand antibody, has been used to treat giant cell tumour of bone especially in the setting of
inoperable disease where excellent local control has been achieved with continued use of the drug. However there are concerns with the long term
safety of the drug due to the development of serious adverse events such as atypical stress fractures and osteonecrosis of the jaw (ONJ) after
prolonged treatment. In an effort to decrease the incidence of adverse side effects, we have decreased the dosing frequency of Denosumab in
select patients and present our experience. Methods: Retrospective review of patients diagnosed with Giant cell tumour of bone treated with
Denosumab at our institution from 2010 – 2016 was performed. The goal of Denosumab treatment was for long term disease control of otherwise
inoperable or extensive disease. Patients were divided into 2 groups receiving (1) conventional treatment with monthly 120mg Denosumab
injections for the duration of the study or (2) reduced dosing frequency with 120mg Denosumab injections every 2-3 months. Majority of patients in
the reduced dose frequency group initially received monthly injections of Denosumab for 12-18 months on diagnosis to achieve a steady state prior
to having the reduced dose frequency. Primary endpoint investigated was the development of adverse events requiring the cessation of Denosumab
treatment. Results: 27 patients received Denosumab with the intention of long term treatment (conventional n=18, reduced dosing n=9). Mean
treatment duration was similar between the 2 groups (conventional 175 weeks (range 32 – 347) vs 172 weeks (range 105 - 292). Serious adverse
events occurred in 60% of the conventional group (n=11/18) at an average time of 142 weeks (range 60 – 261). No adverse events were seen in the
reduced dose frequency group. Tumour reactivation or relapse was not seen in the reduced dose group. Conclusions: Initial results of dose
frequency reduction in long term treatment of inoperable giant cell tumour of bone has shown a decreased incidence of adverse events as compared
to conventional monthly dosing with no apparent relapse in tumour control. Further investigation of this cohort of patients over a longer time period is
needed to confirm the safety of this strategy.

 
A-0029 Denosumab as neoadyuvant treatment in giant cell tumor of bone - Preliminary results
Segura,FV1.,Segura,FP1,Segura,FM1,German,G1,Mux,J1,Paz,A1

1Cordoba Musculoskeletal Tumor Unit -- Department of Orthopaedics- National University of Cordoba- Cordoba - Republica Argentina

Bone giant cell tumor(BGCT) represents a challenge treatment for two aspects:periarticular localization and in some cases a very agressive
behavior(Campanacci 3).GCT has tipically two cellular types:the multinuclear giant cell and the mononuclear stromal cells.This last type are
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genetically unstable,show elevated proliferation index and express RANK-L. Denosumab,a monoclonal antibody,has recently been used as an
inhibitor for osteoclast activation by interfering with RANK-L receptors.This is a preliminary reportof results using Denosumab prior to formal surgical
treatment in 9 cases of Campanacci 3 GCT of bone. Level of evidence IV METHODS: This study includes 9 patients(5 males and 4 females)
ranging 37.5 years old.The diagnosis was made in every case by needle biopsy and the different localization were:proximal fibula,sacrum,distal
radius(2),iliac wing,distal humerus,distal femur,proximal tibia and proximal femur.All were considered as Campanacci grade 3 by clinical features
and imagenologic aspects. In all cases Denosumab was administered 120mg. subcutaneously each month,6 in total with two additional doses,days
8 and 15 in the first month. The follow-up was made monthly by pain(AVS),articular range of movement in the periarticular cases and X-rays of the
lesion.In 7 cases surgery was performed at the end of the protocol(resection with or w/o reconstructionor intralesional extended curetttage)
RESULTS:All the 9 cases showed favourable outcome in X-rays,with osteolysis going back,improvement in bone density and cortical
thickenning.AVS fell 7 points range(from 8.5 points at the beginning to 1.5 final).Articular movement showed an improvement by 40%. There were
no adverse reactions or secondary effects to Denosumab in the 6 month period of administration. In 6 cases surgery was made more conservative
than originally planned,in one surgery was easier so that the peroneal nerve could be saved and the two axial locations(sacrum and iliac wing)the
lesion almost disappeared and they remain in control but not were operated up to now. CONCLUSION: The monoclonal antibody Denosumab
shows an effective action binding to RANK-L.It can be used safely as neoadyuvant in GCT of bone to download the grade and making surgery more
conservative and/or easier. No adverse reactions were seen in this very limited case series.

 
A-0255 Can denosumab meet expectations in the treatment of giant cell tumour of bone? Short-term clinical and radiologic results of
15 patients
Merter Yalcinkaya, Osman Lapcin, Yavuz Arikan, Cantay Gok, Volkan Gur, Yavuz Kabukcuoglu
Baltalimani Bone Diseases Training and Research Hospital, Istanbul, Turkey

Giant cell tumour of bone (GCTB) is a histologically benign, locally aggressive tumour that involves the epiphysis and adjacent metaphysis. Main
treatment method in GCTB is intralesional aggressive curettage combined with high speed burring and local adjuvant methods like local phenol
application, cauterization of the cavity, and subsequent filling of the tumor cavity with polymethylmethacrylate. Two of the main problems with
regards to treatment of GCTB are high recurrence rates and technical challenges in the surgical treatment of stage III lesions. Denosumab is a fully
human monoclonal antibody that inhibits RANKL produced by stromal cells in GCTB, preventing RANKL to interact with RANK on osteoclasts and
thereby inhibits GCTB-induced bone destruction. Denosumab is mainly used in stage I and II GCTB lesions with high surgical risks, stage III
lesions, recurrent cases, metastatic cases and in non-resectable GCTB lesions. Expectations from denosumab therapy are to convert resection to
curettage, to ease curettage or to facilitate resection. The aim of the study is to evaluate the clinical and radiological outcomes of denosumab
therapy in GCTB lesions and to analyze whether the therapy meet the expectations. 15 patients (11 female, 4 male; mean age at the beginning of
therapy 30,4 years, range 18-47) with histopathologically confirmed GCTB lesions who were approved to receive denosumab 120 mg
subcutaneously every 4 weeks (additional doses on days 8 and 15 of the first cycle) from Ministry of Health were enrolled in the study. Planned and
actual GCTB related surgical procedures before and after denosumab treatment were reported. Patients were followed for pain (VAS) and
functional (MSTS) status, surgical outcome, adverse events, and recurrence. Realizations of expected benefits of the therapy were noted. Lesions
were located at distal radius in 6 and of proximal tibia in 3 cases. Rest of the lesions were located at distal humerus, distal ulna, proximal femur,
patella, pubic bone, and sacrum. Indication for denasumab therapy was being a stage III lesion in 8 patients, stage II lesion with a high surgical risk
in 4 and recurrent lesion in 3. Mean number of doses was 11,1. Mean follow-up period from the beginning of therapy was 22,6 months. Mean VAS of
71,9 prior to denosumab in 13 patients in whom pain status records were complete were evaluated as 16,1 after first dose of therapy and 8,5 after
second. Mean MSTS scores prior to therapy was 13 and 27,2 in the final follow-up. In 7 cases curettage was eased, resection was facilitated in 5
and planned resection was converted to curettage in 3. Local recurrence was reported in 3 patients. The median duration of postoperative time until
recurrence in the 3 patients who experienced local recurrence was 9 months. Denosumab is an effective neoadjuvant treatment that can be used in
stage I and II GCTB lesions with high surgical risks, stage III lesions, and recurrent cases. Although the therapy meet the expectations in means of
successful surgical downstaging without no doubt, the prognosis might not be differing in means of recurrence rates.

 
A-0266 Radiological, histological and genetic features during the preoperative denosumab therapy for giant cell tumour of bone
Shintaro Iwata, Takahiro Sugiyama, Hiroto Kamoda, Hajime Kageyama, Tsukasa Yonemoto, Makiko Itami, Takeshi Ishii
Chiba Cancer Center, Chiba, Japan

Introduction: After the approval of denosumab, a human monoclonal antibody which specifically targets RANKL, for giant cell tumour of bone
(GCTB) by drug regulatory systems of various region in the world, not a few studies have been demonstrating its usefulness. Until now, preoperative
denosumab therapy is recognized as a beneficial for the patients with resectable GCTB in the aspect of surgical downstaging (less morbid or
avoiding surgery). However, no study has clearly described the benefit of denosumab in the aspect of local control. To answer the question, we
launched a single-arm prospective phase 2 study of preoperative denosumab therapy in patients with resectable GCTB in 2014. This paper
presents a preliminary result of the study, focusing on the radiological, histological and genetic features during the denosumab therapy. Methods:
This is a single institute prospective non-randomized study and approved by the institutional review board. Patient eligibility was as follows; i)
histologically diagnosed as a GCTB, ii) evaluated as a resectable tumour, iii) Campanacci grade 2 or 3, iv) age over 16 years old. All patients gave
written informed consent to be included in this study. Patients received 3-month denosumab 120 mg weekly for initial 3 weeks and then every 4
weeks. Treatment could be extended if the radiological finding was not satisfactory (up to 6 months). Then all patients underwent surgery with
curettage, high-speed burring, and cement augmentation. Results: Nine patients (6 male; 3 female) were analyzed. Median age at diagnosis was 42
years old (range, 21-71 years old). No recurrent case was included. Eight patients had a tumour in the extremity (3 femur, 2 hand, 1 tibia, 1 fibula, 1
radius) and 1 in the lumber spine. Seven (78%) patients received denosumab therapy within 3 months and other received 4 and 4.5 months. Serum
TRAP5b level was dramatically decreased from pre-treatment (median 1480) to post-treatment (median 99). Radiological new caicification in the
tumour lesion on X-ray was observed in 1 to 3.5 months after the initiation of the denosumab treatment (median 1.5 month). Histologic study
demonstrated marked giant cell depletion, various amount of stromal cell decrement, and abundant new bone formation in the resected tumour
tissues. Meanwhile, p63-positive stromal cells were observed in 1-10% of all stromal cells in the post-treatment tumour tissue. H3F3A mutation
analysis using COLD-PCR method demonstrated that the mutation was detected in not only all pre-treatment biopsy tissues but in all post-treatment
tumor tissues. After the median follow up of 12 months, only 1 patients experienced a local recurrence. Conclusion: This analysis suggests that
3-month preoperative denosumab therapy would be beneficial for the patients with resectable GCTB. Besides, postoperative denosumab therapy is
not recommended because of the remnant of tumourous stromal cells based on the present results of histological and genetic study.
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A-0292 Morphological and cytogenetic alterations after denosumab treatment in Giant Cell Tumor
Sápi Zoltán1, Antal Imre2, Perlaky Tamás2, Szendrői Miklós2

1Semmelweis University I. Department of Pathology and Experimental Cancer Research 2Semmelweis University Department of Orthopaedics

Introduction Treatment of giant cell tumor is still challenging because of the relatively high recurrence rate and the destructive nature of the tumor.
Lately, denosumab treatment seemed to be a promising new pharmaceutical solution for the problem. However, as reported, finishing the
denosumab treatment, tumor recurrence may occur. Materials and methods Histological material of four giant cell tumor cases were evaluated
compering the original (not treated) and denosumab treated slides. Beside H&E slides, immunohistochemistry and Fluorescent in Situ Hybridization
(with different centromeric probes) were used to assess the possible changes. Results Constant lack of giant cells was the most consistent
morphological change after treatment accompanied with severe to mild fibrosis. Although in different proportion, but the same histiocytes, fibroblast-
like cells and myofibroblasts could be detected before and after treatment. FISH revealed a random aneusomy in the fibroblast-like tumor cells after
treatment which is also characteristic for the not treated giant cell tumor. Conclusion The robust effect of denosumabis restricted mainly to
osteoclasts (and to their activity) but the other cellular components of the original tumor, including the fibroblast-like tumor cells, remain intact. Our
findings support the concept that the “suppressed/dormant” fibroblast-like tumor cells are responsible for recurrences.

 
A-0164 Malignant transformation of a recurrent Giant Cell Tumor of Bone under treatment by Denosumab
Thierry Rod Fleury1,2, Frédérique Larousserie2, Anne-Laure Rougemont1, Valérie Dumaine2

1HUG, Geneva, Switzerland;2CHU Cochin, Paris, France

Background Spontaneous malignant transformation of conventional Giant Cell Tumor of Bone (GCT) is extremely rare. Malignant transformations
have been described as a long term complication following radiotherapy, or in connection with pre-existing p53 or H-ras genes abnormalities.
Denosumab, a RANK-ligand inhibitor, is considered to be a very useful drug in the management of GCT. It is prescribed either as a life-long therapy
for non-operable cases, or as an adjuvant treatment before resection of a surgically challenging GCT. However the safety of high doses of
Denosumab in the treatment of GCT may be a new subject of concern. Case report We report a case of a 44 years-old male patient who developed
a malignant transformation of a recurrent GCT 6 months after initiation of treatment with Denosumab. The patient was diagnosed in 2011 with a
GCT of the right proximal tibia which was treated by curettage. A first recurrence in 2013 was also treated by curettage. Both times histological
analyses confirmed a conventional GCT. A second recurrence occurred in 2014 which motivated the introduction of a treatment by Denosumab. Six
months after the start of the medication the main lesion was stable in size but the imaging showed a growing nodular ossification on the posterior
aspect of the tibia associated to painful symptoms. Due to the extent of the GCT a wide resection of the tumor and a total knee replacement with
tumor prosthesis were planned. The histological analysis of this second recurrence revealed a high grade conventional osteoblastic osteosarcoma.
The resection margins were considered focally marginal and thus the patient underwent an above-knee amputation. Surgery was followed by
adjuvant chemotherapy for conventional osteosarcoma. The patient is currently disease-free. Discussion Denosumab is an efficient and useful drug
in the management of difficult cases of GCT. However it has been shown to induce morphologic changes in the histology of treated GCT, which can
exhibit pseudosarcomatous features. Since 2015, in addition to our case report, three other cases have been published concerning a malignant
transformation of a conventional GCT under treatment of Denosumab. The paucity of cases makes it impossible to draw any conclusion about the
role of Denosumab in malignant transformation of GCT. Nevertheless, we recommend that physicians prescribing this medication be vigilant to
morphologic tumor changes during the treatment.

 
A-0220 A high grade osteosarcoma arising in a patient with recurrent giant cell tumor of the left ischium while receiving treatment
with denosumab
Costantino Errani1, Shinji Tsukamoto2, Marco Gambarotti1, Alberto Righi1, Piergiuseppe Tanzi1, Sofia Avnet1, Nicola Baldini1, Davide Donati1.
1Istituto Ortopedico Rizzoli, Bologna, Italy. 2Nara Medical University, Nara, Japan.

Introduction A giant cell tumor of bone (GCTB) is a primary benign but locally aggressive neoplasm. Malignant transformation of GCTB, without
radiotherapy exposure, is an exceptional occurring in less than 1% of cases. The surgery is usually the standard treatment. However, denosumab a
monoclonal antibody drug that inhibits receptor activator of nuclear factor-kB ligand (RANKL), has proven effective regarding disease control in
patients with recurrence, unresectable and metastatic GCTB. We report the case of patient with a benign recurrent giant cell tumor who had
secondary malignant transformation during treatment with denosumab. Case report A 29-year-old female presented at our Institution in 2005 with
left hip pain. Radiographs, CT and MRI showed a lesion of the left ischium. A CT-guided biopsy was performed and the diagnosis was a GCTB.
Intralesional surgery (curettage) was performed and the cavity was filled with bone cement. The final histologic analysis confirmed the diagnosis of
GCTB. Ten years after the first surgery, the patient presented at our Institution with left hip pain. Radiographs, CT and MRI revealed a lytic lesion
involving the left ischial bone. A CT-guided biopsy showed recurrent GCTB. Owing to the location of the tumor and the belief that another curettage
was not feasible, in July 2015 we started a treatment with denosumab as pre-operative therapy to avoid a radical resection. The administration
began with a 120 mg subcutaneous dose every 7 days during the first month, then 120 mg every 28 days. During the first 5 months we observed a
demarcated osteosclerosis of the recurrent lesion and a patient’s clinical improvement. In December 2015 a rapidly painful growing mass was
detected in the left ischium. Radiographs, CT and MRI showed increase in size of the tumor in the left ischium. We performed an incisional biopsy
and the histologic analysis showed a high grade osteoblastic osteosarcoma. The patient was then started on chemotherapy treatment but
developed lung metastases and died soon after during chemotherapy treatment. Discussion Recently, three case reports of sarcoma arising in the
setting of denosumab treatment for GCTB were published. We present the findings of a patient who had a sarcoma transformation in a recurrent
GCTB while receiving denosumab therapy. It was recently reported that denosumab almost completely eliminates the expression of RANK, and
histologic evaluation shows the absence of giant cells but the persistence of neoplastic stromal cells. It was also reported that RNNKL inhibitors
affect inflammation and immunity, as RANKL is expressed by endothelial cells, T lymphocytes and synovial fibroblasts. However, the potential
relationship and mechanism of sarcomatous transformation of GCTB during denosumab therapy is unclear. We believe that the scientific community
should be aware of the possible association between malignant transformation of GCTB during denosumab treatment. Further studies should focus
on the safety of denosumab therapy for treatment of patients with GCTB.
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A-0263 Correlation of β-catenin expression and pathological fractures in giant cell tumor of bone
Nenad Lujic1, Dusan Ristic2, Jelena Bokun2, Relja Kovacevic3, Radoslav Davidovic4, Jelena Sopta3

1 Institute for Orthopedic Surgery “Banjica”, Belgrade, Serbia 2. Institute of Oncology, University Belgrade, Serbia 3 Institute for Pathology, Medical
faculty, University Belgrade, Serbia 4 Institute of Nuclear Sciences “Vinča”, University of Belgrade,Serbia 

Purpose: To determine a possible role of p53, Cyclin D1, B-catenin and Ki67 in the increase in risk of fractures in patients with giant cell tumor of
bone. Methods: The study included a total of 164 patients with giant cell tumor of bone (GCTB), 21 (12, 8%) with and 143 (87,2%) without fracture.
The samples were analyzed immunohistochemically for expression of Ki67, p53, Cyclin D1 and β-catenin. Results: According to the
immunohistochemical expression of p53 and Ki67 in mononuclear stromal cells, as well as of Cyclin D1 in multinuclear giant cells, there was no
significant association with immunopositivity and risk of fractures. But, our research revealed that patients with cytoplasmic expression of beta-
catenin in stromal cells had three times more frequent incidence of pathological fractures, which was highly statistically significant (X2=7,065;
p=0,008). Moreover, a highly statistically significant correlation between the nuclear expression of β-catenin in giant cells and the incidence of
pathological fractures was also reported. (X2=8,824; p=0,003). Conclusions: The study showed that β-catenin expression highly correlates with the
incidence of pathological fractures in patients with GCTB. Taking into account that β-catenin is closely linked to the activation of Wnt signaling
pathway in GCTB pathogenesis, one could postulate that the activation of Wnt pathway is one of the contributing factors for locally destructive
behavior of this tumor, as well as for the incidence of pathological fractures.

 
A-0229 Second Malignancies(SM) in Pediatric Sarcoma Survivors 2016
Rejin Kebudi1, Harzem Ozger2,5, Inci Ayan3, Omer Gorgun1, Fulya Yaman Agaoglu3, Abut Kebudi4, Osman Emre Aycan5, Bugra Alpan6, Emin
Darendeliler3

1Istanbul University, Cerrahpasa Medical Faculty and Oncology Institute, Pediatric Hematology-Oncology, Istanbul, Turkey;2Istanbul University
Istanbul Faculty of Medicine Dept. of Orthopaedics and Traumatology, Istanbul, Turkey;3Istanbul University, Oncology Institute, Istanbul,
Turkey;4Okan University, Oncologic Surgery, Istanbul, Turkey;5Istanbul Acibadem Maslak Hospital Dept. of Orthopaedics and Traumatology,
Istanbul, Turkey;6Acibadem University School of Medicine Dept. of Orthopaedics and Traumatology, Istanbul, Turkey

Backround: The 20 year cumulative risk of second malignancies (SM) in childhood cancer survivors is reported as 3.2 %. The aim of this study is to
assess the incidence and outcome of SM in pediatric sarcoma survivors in a tertiary center in 25 years. Methods: 1500 childhood cancer survivors
treated in the Istanbul University, Oncology Institute during 1990-2012 and followed up for at least 3 years from diagnosis were evaluated for
second malignancies. . Within these the SM observed in 339 pediatric soft tissue and bone sarcoma survivors were evaluated.rnResults: 14 SM and
2 benign/borderline tumors were identified in 12 survivors (4 male, 8 female) at a median of 10 years (1,5-17) from diagnosis (AML/MDS in 4
patients at a median of 3,5 years [1,5-10], solid tumors in 8 patients at a median of 11,5 years(7-17) (2 patient developed 2 cancers). The primary
diagnosis was osteosarcoma in 5, rhabdomyosarcoma in 5, Ewing sarcoma in 1, and mesenchymal chondrosarcoma sarcomas in 1. The SM were
3 osteosarcomas,1 fibrosarcoma, 4 AML/MDS, 2 thyroid cancer, 2 breast cancers, 1 renal cell carcinoma (RCC), 1 gastric carcinoma. Two patients
developed two separate SM each.rn4 patients with the primary diagnosis of rhabdomyosarcoma had previously recieved radiotherapy: 1 developed
osteosarcoma, 1 fibrosarcoma within the radiation field, 1 developed osteosarcoma and 1 thyroid carcinoma in proximity to the radiation field. In
patients who developed AML, the primary diagnosis was osteosarcoma in 3, Ewing sarcoma in 1. 11 had recieved alkylating agents (6 cisplatinum,
5 cyclophosphamide /ifosfamide), 8 anthracyclines, 1 patient with recurrent Ewing sarcoma and developed AML had also recieved a high
cumulative dose of etoposide, (Kebudi R, Pediatr Blood Cancer. 2004 Apr;42(4):320-4. ). 4 patients have died of secondary malignant disease (2
AML, 1 breast ca, 1 gastric ca) at a median of 6 months (1 week-2,5 years). 8 patients are alive with no evidence of disease (NED) at a median of
3,5 years (6 months-15 years) after the diagnosis of SM. In addition 2 cases also developed benign/borderline malignant lesions of the breast:
fibroadenoma and cystosarcoma phylloides. All were detected during regular surveillance.rnConclusions: The risk of SM in our series has increased
with longer follow-up,( the number of SM has increased from 16 to 36 in all survivors in the same cohort from 2011 to 2015; KebudiR, Proceedings
of ASCO ,2016,abstract 167209), empasizing the need for longer follow-up and regular surveillance which leads to early detection of SM, thus
improved survival. 8/12 pediatric sarcoma survivors who developed second malignancies are alive with no evidence of disease Since, the risk of
SM is associated with the cumulative dose of some chemotherapeutics, the radiation dose/field; using the most efficient and least toxic protocols is
important.rn
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Soft tissue sarcomas
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A-0149 Mazabraud’s Syndrome; a multicenter study by the European Musculo-Skeletal Oncology Society: EMSOS
Bas Majoor1, Michiel van de Sande1, Natasha Appelman-Dijkstra2, Andreas Leithner3, Paul Jutte4, Roberto Vélez5, Tamás Perlaky6, Eric Staals7,
Neveen Hamdy2and P.D. Sander Dijkstra1

1) Department of Orthopaedic Surgery, Leiden University Medical Center, Leiden, The Netherlands 2) Department of Medicine: Division
Endocrinology, Leiden University Medical Center, Leiden, The Netherlands 3) Department of Orthopaedic Surgery, Medical University Graz, Austria
4) Department of Orthopaedic Surgery, University Medical Center Groningen, Groningen, The Netherlands 5) Department of Orthopaedic Surgery,
Medical University Vall d’Hebron, Barcelona, Spain 6) Department of Orthopaedic Surgery, Semmelweis University of Budapest, Budapest,
Hungary 7) Department of Orthopaedic Surgery, Orthopaedic Institute Rizzoli, Bologna, Italy  

Background Mazabraud’s syndrome (MS) is a very rare syndrome that is characterized by the combination of fibrous dysplasia (FD) and soft tissue
myxomas that develop in the muscles. It is reported to occur in less than 1% of all FD patients, and due to its rarity this entity is difficult to study. By
combining forces with European centres that are affiliated with EMSOS, this study set out to explore the clinical and histological characteristics of
MS and the outcome of surgery in the largest cohort reported so far. Methods At the EMSOS-2016 meeting, affiliated centres were ask to
participate in this study by providing data on all MS patients that were evaluated and/or treated between 1980-2015. Six centres answered to the
call, yielding 32 patients (range: 2-13 per centre). Data on clinical characteristics, histology, GNAS-mutation analysis and surgical outcomes was
collected from patients records. Data on the prevalence of MS was derived from one cohort of 255 patients (LUMC). Results Out of 32 patients with
MS, 22 (69%) were female and the majority had polyostotic FD (5 monostotic FD, 22 polyostotic FD and 5 McCune-Albright syndrome). The
prevalence of MS was estimated to be 5.6% opposed to the suggested 1% in the literature. Fibrous dysplasia was diagnosed at a significantly
younger age compared to Mazabraud’s syndrome with a mean of 37.3±20.6 years vs. 47.4±12 years (p
A-0217 Impact of adjuvant radiotherapy on prognosis of patients with high-grade soft tissue sarcomas: Japanese large cohort
analysis
Shintaro Iwata1, Takeshi Ishii1, Akira Kawai2
1Chiba Cancer Center, Chiba, Japan;2National Cancer Center Hospital, Tokyo, Japan

Background: Recent guidelines have recommended adjuvant radiotherapy (aRT) for primary HG soft tissue sarcoma (HGSTS), especially for cases
with larger-diameter tumours or insufficient surgical margins, according to previous prospective, randomised or retrospective studies. However, the
specific subtype of HGSTS that benefits from aRT is unclear. We conducted this retrospective cohort study to develop a better understanding of the
indication for aRT in patients with HGSTS. Patients and methods: This study was conducted using data from a soft-tissue tumour registry in Japan
run by the Japanese Orthopedic Association's Musculoskeletal Tumor Committee from 2006. Inclusion criteria were as follows: patients with (1)
histological diagnosis of HGSTS, (2) definitive surgery for the primary tumour and (3) a minimum follow-up period of 12 months (for living patients).
Associations among the clinicopathological factors and aRT were examined using the chi-square test or Fisher's exact test for categorical data and
the Wilcoxon rank-sum test for continuous data. Disease specific survival (DSS) and local control rate (LCR) were calculated using the Kaplan-
Meier product limit method. Differences in survival were assessed by the log-rank test and the Cox proportional hazard regression method.
Additionally, propensity score matching was performed to reduce the impact of selection bias to be balanced in patients treated with aRT or not.
Propensity score was calculated with tumor size, site, location, stage, and surgical margin using multivariable logistic regression model. Then 1:1
matched cohort was established according to the propensity score. Results: A total of 2,924 out of 63,931 patients were enrolled in this study. The
follow-up period ranged from 12 to 90 months, with a median of 32 months. aRT was performed in 716 (24%) patients, and more frequently in
patients diagnosed with rhabdomyosarcoma, ESFT, or myxofibrosarcoma, those having a deep-seated tumour, with a maximum diameter of > 5
cm, and those with insufficient (marginal and intralesional) surgical margins (all p > 0.0001). The 5-year DSS and LCR were 78% (95% CI, 75-80%)
and 86% (73-87%), respectively. Propensity score matching analysis with 589 and 589 patients demonstrated that patient age (Risk ratio 2.36),
tumor site (1.89), size (1.94), surgical margins (1.94), and distant metastasis (2.32) were statistically correlated with LCR. However, no significant
difference of DSS or LCR was observed in the patient treated with aRT or not, or even the patients with wide margin or insufficient margin. In
addition, subgroup analysis for each subtype revealed that only leiomyosarcoma showed a trend towards better LCR with the addition of aRT (84%
vs 68%, p = 0.27), whereas no prognostic advantage for aRT was observed for any other subtype. Conclusion: This Japanese large cohort analysis
demonstrated the comparable LCR for HGSTS patients with that of western countries, regardless of lower aRT administration rate. Addition of aRT
did not improve the LCR for the patients with neither wide nor insufficient margin. Leiomyosarcoma might be a good candidate for aRT. New
evaluation system to predict the efficacy of aRT for HGSTS would be required.

 
A-0189 ADJUVANT EXTERNAL BEAM RADIATION THERAPY PLUS BRACHYTHERAPY AFTER RE-EXCISION SURGERY IN SOFT
TISSUE SARCOMAS
A. Cortesi1,2, G. Ghigi1, A. Galuppi2, G. Bianchi3, D. M. Donati3, M. Gambarotti4, M. Cesari5, S. Ferrari5, F. Romani6, S. Palazzi1, E. Menghi7, A. G.
Morganti2, S. Cammelli2
1Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori IRST- IRCCS, Radiotherapy Department, Ravenna, Italy 2University of Bologna,
Radiation Oncology Unit- Department of Experimental Diagnostic and Speciality Medicine - DIMES, Bologna, Italy 3Istituto Ortopedico Rizzoli, III
Clinica Ortopedica, Bologna, Italy 4Istituto Ortopedico Rizzoli, Department of Pathology, Bologna, Italy 5Istituto Ortopedico Rizzoli, Department of
Oncology, Bologna, Italy 6University of Bologna- S. Orsola-Malpighi Hospital, Medical Physic Unit, Bologna, Italy 7Medical Physics Unit, Istituto
Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, FC, Italy

PURPOSE: To evaluate outcomes in patients with primary localized high grade soft tissue sarcomas (STS), of the extremities and trunk, treated
with perioperative brachytherapy (BRT) and adjuvant external beam radiation therapy (EBRT) after re-excision, post unplanned surgery.
MATERIALS AND METHODS: The primary aim of this retrospective study was to analyse local control (LC), metastasis-free survival (MFS),
diseases-free survival (DFS) and overall survival (OS) in a large patient population affected by high grade localized STS. Secondary objective was
to identify prognostic factors for patients outcome in terms of LC, MFS, DFS and OS. BRT delivered dose was 20 Gy (15-22 Gy). EBRT was
delivered with 3D-technique using multiple beams; the median prescribed dose was 46 Gy to the PTV (range 40-60 Gy), conventionally
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fractionated. Neoadjuvant and adjuvant chemotherapy (CHT) was used only in patients with potentially chemo sensitive histological subtypes
(16.4%). Univariate analysis was estimated according to Kaplan-Meier method and log-rank test and multivariate analysis with Cox proportional
hazard models. RESULTS: In a survey of 10 years, 116 patients (median age: 50 years, range 16-86; median follow-up: 71.5 months, range 4-153),
affected by primary high grade STS, underwent unplanned surgery, re-excision of the scar (radicalization) within a maximum of 3-6 months from the
previous surgery, perioperative BRT and adjuvant EBRT. Six out of 116 patients (5.2%) relapsed, eighteen (15.6%) developed metastases and 9
(7.8%) died. One-year LC, MFS, DFS and OS were 100.0%, 93.9%, 93.9% and 99.1%, respectively. Five-year LC, MFS, DFS and OS were 94.3%,
84.7%, 81.0% and 91.7%, respectively. At univariate analysis higher 5-year LC and DFS were recorded in younger patients (
 

A-0037 Soft Tissue Sarcoma Of The Lower Limb: Functional Score After Preoperative Radiation Therapy And Limb Sparing Surgery
Yehuda Kollender1,4 , Gal Greenberg1,4, Vjaceslav Soyfer3,4, Ofer Merimsky 2,4
1 Department of Orthopedic Oncology, Tel-Aviv Medical Center 2 Unit of Bone and Soft Tissue Oncology, Tel-Aviv Medical Center 3 Unit of
Radiation Oncology, Tel-Aviv Medical Center 4 Sackler School of Medicine, Tel Aviv University, Israel 

Background: Soft tissue sarcomas (STS) are rare, heterogeneous malignancies of mesenchymal origin. They can be of variable levels of
malignancy (high or low). Sarcomas are characterized by local invasiveness. The pattern of metastasis of most sarcomas is hematogenous. The
most common sites for metastases are the lungs and the bones. The standard therapy method for STS with low to medium degree of malignancy is
radiotherapy and surgery. There are 2 standard therapy methods for radiotherapy, preoperative vs. postoperative therapy. It is widely accepted that
wound complications are higher after preoperative radiation. However, long-term function is poorer after postoperative radiation. A systemic review
and a meta-analysis that examined the prospects for local recurrence and the overall survival, reports that patients may be reassured that the delay
in surgical resection required for preoperative radiation does not seem to increase the risk for metastatic spread. In addition, the risk of local
recurrence may be lower after preoperative radiation. Preoperative radiation has a number of benefits such as protecting the radiation-sensitive
organs adjacent to the tumor and has a lower risk of microscopic cells seeding during surgery. Postoperative radiation is more difficult to implement
and requires larger doses. The chances of avoiding significant portions of radiation to radiation-sensitive organs is smaller because the field of
radiation is larger. Objectives: Demonstrating the effectiveness of the approach which includes pre-operative radiation and surgery, its impact on the
function, on the outcome of the boundaries of pathological tumor resection and tumor necrosis rates. Methods: 28 adult patients over the age 18
with soft tissue sarcomas of the thigh with localized or metastasized disease, were treated with pre-operative radiotherapy and limb sparing surgery.
Every patient went through close observation for wound complications and was evaluated by the MSTS (Musculoskeletal Tumor Society) functional
score. Results: 18 patients (64%) had good response to the radiotherapy with over 90% necrosis in pathology. 27 patients (96%) had no evidence
of tumor in the surgical margins. 19 patients (68%) had a MSTS score between 76-100% which affirm excellent function. Conclusions: Pre-
operative radiotherapy gives excellent function score. The recurrence observed in the study fits the standard accepted in the literature in cases of
limb sparing surgery sarcoma. It is unlikely that there is discrimination of patients in terms of controlling the disease when given radiation before
surgery.

 
A-0112 Atypical lipomatous tumor of the extremities: is marginal resection sufficient?
Jessica Rauh1, Alexander Klein1, Andrea Baur-Melnyk2, Thomas Knösel3, Lars Lindner4, Falk Roeder5,6, Volkmar Jansson1, Hans Roland Dürr1 1
Musculoskeletal Oncology, Department of Orthopaedic Surgery, Physical Medicine and Rehabilitation, Campus Grosshadern, Ludwig-Maximilians-
University, Marchioninistr. 15, 81377, Munich, Germany 2 Institute of Radiology, Campus Grosshadern, Ludwig-Maximilians-University,
Marchioninistr. 15, 81377, Munich, Germany 3 Institute of Institute of Pathology, Campus Grosshadern, Ludwig-Maximilians-University,
Marchioninistr. 15, 81377, Munich, Germany 4 Department of Medicine III, Campus Grosshadern, Ludwig-Maximilians-University, Marchioninistr.
15, 81377, Munich, Germany 5 Department of Radiotherapy, Campus Grosshadern, Ludwig-Maximilians-University, Marchioninistr. 15, 81377,
Munich, Germany 6 CCU Radiation Oncology, German Cancer Research Center (DKFZ), Heidelberg
Musculoskeletal Oncology, Department of Orthopaedic Surgery, Physical Medicine and Rehabilitation, Campus Grosshadern, Ludwig-Maximilians-
University, Marchioninistr. 15, 81377, Munich, Germany 

Background and Objectives: Atypical lipomatous tumors (ALT) are common adipocytic tumors. Due to large size and deep-seated location, a wide
resection might result in severe functional deficits. The question which margins should be aimed is still controversial. Methods: From 1988 to 2015,
40 consecutive patients underwent limb-sparing resections. The margin was defined either as R0 (wide resection), R1 (marginal resection) or R2 if
tumor was left. All patients were followed for evidence of local recurrence or distant metastasis. Overall and recurrence-free survival was calculated.
The English literature of the last 30 years was reviewed in detail. Results: The mean age was 61.9 years (range, 9-86). The mean tumor size was 17
cm (range, 4 -65. No patient had metastatic disease. In 8 cases a wide (R0) resection, in 31 a marginal (R1) and in one patient a R2-resection was
performed. The median follow-up time was 40 months. 4 patients died due to non-tumor related causes. 3 (7.5%) patients (all R1) developed local
recurrences. There had been no dedifferentiation and no metastatic disease. In Literature 1.143 patients had been described. Regarding recurrence
information could be obtained in 701 of the patients with defined margins. Local recurrence was seen in 17% of the marginal and in 7% of the wide
resected patients (p
A-0134 Resection of soft tissue sarcoma with adequate wide margin can lead to good local control without adjuvant radiation
therapy.
Toshiyuki Kunisada1, Tomohiro Fujiwara1, Joe Hasei1, Hiroyuki Yanai2, Toshifumi Ozaki1
1Department of Orthopaedic Surgery,2Department of Pathology, Okayama University Hospital, Okayama, Japan 

INTRODUCTION: The concept of surgical margin in Japan was published in 1989 by Japanese Orthopaedic Association (JOA). Initially, at least
5cm-wide surgical margin was necessary to treat soft tissue sarcoma (STS) and the barrier concept was distinctive compared with Enneking’s
staging. Lately, high-resolution MRI is available and provides good anatomical location, and 2-cm wide margin can be considered as adequate
margin. We evaluated local control and prognosis following resection of STS using JOA surgical margin concept. TREATMENT STRATEGY: The
concept of JOA surgical margin was applied for all patients. Surgical resection with at least 2cm-wide margin was attempted whenever possible.
Marginal or 1cm-wide margin are acceptable when preserving critical organs. Radiotherapy (RT) is conducted postoperatively only for marginal
margin or R1 assessed in resected specimen. Chemotherapy is indicated for patients less than 60 years old with deep seated, high grade and large
tumor. PATIENTS: Inclusion criteria are localized STS in the extremities or trunk, intermediate to high grade, limb sparing surgery, primary complete
resection at our institution, and minimum 4 years of follow-up. We excluded tumors arising from genetic disease such as NF1. We retrospectively
analyzed 88 patients treated between 2007 and 2012 (14 UPS, 13 MFS, 11 myxoid liposa, 9 synovial sa, 7 MPNST and 28 others). RESULTS:
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Average follow-up was 66 (12-114) months. 25 (28%) patients received inadequate (whoops) resection before referring to our hospital. 10 patients
underwent postoperative RT according to our treatment strategy. 22 (25%) patients received chemotherapy. There were 7 (8%) local recurrences
with average 20 (5-46) months after surgery (3 MFS, 2 myxoid LS, 1 UPS and 1 pleomorphic LS). Only 1 (myxoid LS) of 10 patients treated with
postoperative RT developed local recurrence. Distant metastasis was shown in 21 patients with average 27 months after surgery. 5 year overall
survival was 83%. DISCUSSION: Many papers demonstrated that resection in combination with RT improved local control rates. Historically in
Japan, surgeons have treated STS by achieving safe surgical margin rather than by using adjuvant RT. In this series, resection alone with 2cm-wide
margin led to good local control with limb sparing, which is identical to previous reports with surgery plus RT. Adjuvant RT should be given for
resection with marginal margin or R1 margin of the resected specimen.

 
A-0163 A Nationwide study on Tenosynovial Giant Cell Tumours in the Netherlands - reporting on higher numbers for incidence and
true recurrence rates.
Monique Mastboom1, Floortje Verspoor2, Daniel Uittenbogaard1, Arjen Verschoor1, Banne Nemeth1, Judith Bovee1, Walter Mastboom3, Hans
Gelderblom1, Sander Dijkstra1, Bart Schreuder2, Michiel van de Sande1

1Leiden University Medical Center, Leiden, The Netherlands 2Radboud University Medical Center, Nijmegen, The Netherlands 3Medisch Spectrum
Twente, Enschede, The Netherlands

Purposes Tenosynovial Giant Cell Tumours (TGCT) are rare, benign tumours, arising synovial lining of joints, tendon sheaths or bursae. Two,
histological identical, types are distinguished: localized and diffuse lesions. Clinically, however, both entities behave very different. Localized-type
usually requires one single surgical excision. In contrast to diffuse-type with a high risk of multiple recurrences. Recurrence rates about the knee,
after surgical treatment, are approximately around 40% (up to 92%) with an arthroscopic approach and 14% (up to 67%) with an open approach.
Highly clinical variability indicates the need for a study with a disaggregated incidence and prevalence between localized- and diffuse-TGCT.
Current TGCT incidence is based on a single US county study completed in 1980, with an incidence of 9.2 and 1.8/million/person-year in localized
and diffuse-TGCT respectively. Methods Through a search in the nationwide network and registry of histo- and cytopathology in the Netherlands
(PALGA), 8156 pathology reports of 5922 possible TGCT patients between 1-1-2009 and 31-12-2013 in 92 hospitals in the Netherlands were
identified. Cases without histologically proven TGCT and without primary tumour were excluded. TGCT occurring in fingers and toes were not
separately investigated, as these typically are localized-lesions. 1898 patients qualified for collecting additional clinical data at original centers; on
TGCT-type, affected joint, gender, age, treatment and recurrences, by interlinking pathology-reports to in-hospital numbers. Data of 79% of eligible
TGCT-cases affecting large joints were collected. Remaining 21% was imputated, using a specific algorithm. Clinical relevant recurrence rate was
based on additional pathology reports in the same patient, at least six months after initial surgery. Results In both types TGCT affected mainly the
knee-joint: in localized 46%, while in diffuse-type 64%. Male-female ratio was 1:1.4. Median age in both types at first treatment was similar: 46
(range 5-89) years. Both types were mostly primarily treated by open resection; localized 65% and diffuse 49%. 11% of all patients underwent a
prosthetic reconstruction as primary treatment. In 78% of these cases, TGCT was found as incidental finding. A clinical relevant recurrence rate was
found in 37 out of 933 localized-TGCT patients (4%) and 71 out of 390 diffuse-TGCT patients (18%). Fingers and toes were counted as localized-
type, this resulted in a calculated incidence for TGCT affecting all joints of 11.2 and 4.7/million/person-year for localized- and diffuse-type,
respectively. Conclusions This study is the first nationwide study to calculate TGCT incidence, including patient and tumour characteristics. We
found slightly higher localized incidence, however, a more than 2-fold higher diffuse incidence, compared to earlier findings (current incidence for
localized-TGCT is 11.2 and for diffuse-TGCT 4.7/million/person-year). Despite high clinical variability in localized- and diffuse-lesions in large joints,
both types show a predilection for the knee-joint, slight predisposition in female patients, median age of 46 years at first treatment and primarily
treated with an open resection. Compared to localized-type, recurrence rate in diffuse-type is almost 5 times higher. Remarkably only a minority
17% of TGCT patients is primarily treated in a tertiary oncology center in the Netherlands.

 
A-0244 Treatment of STS patients developing metastasis: Should we be less or more aggressive?
Maria A Smolle1, Marko Bergovec1, Joanna Szkandera2, Bernadette Liegl-Atzwanger3, Andreas Leithner1

1Department of Orthopaedic Surgery, Medical University of Graz, Austria;2Division of Clinical Oncology, Internal Medicine, Medical University of
Graz, Austria;3Institute of Pathology, Medical University of Graz, Austria

Background & Aims The prognosis of patients with metastatic soft tissue sarcoma (STS) is relatively poor, with survival rates ranging between 10%
and 20%. Therapy may include radiotherapy (RTX), chemotherapy (CTX), surgery or multimodal treatment approaches. Time to onset, localisation
and number of metastases, the underlying histology and patients’ general condition have to be considered. Nevertheless, it is barely predictable
which patients will finally benefit from one or the other therapeutic strategy. The aims of this retrospective study were: 1) to evaluate the effects of
invasive (e.g. resection) and non-invasive (i.e. RTX, CTX) treatment approaches on post-metastasis survival (PMS) of STS patients; 2) to assess
whether treatment is effective in case of multiple metastases and 3) to analyse the efficacy of resection for pulmonary metastases. Patients and
Methods Forty-eight patients (25 males, 23 females; mean age: 61.7 years ±16.8 years) were retrospectively included, who had undergone surgery
for high-grade extremity-STS between 2000 and 2011 at one institution and had developed metastasis thereafter (median interval until 1st
metastasis: 1 year, interquartile range [IQR]: 1.3 years). Number, localisation(s) and treatment(s) of metastases were recorded. Differences
between groups were compared with chi-squared-tests. Time-to-event analyses were calculated with log-rank-tests and Cox-regression-models.
Results The lungs were affected first in 37 patients (77.1%), followed by soft tissues/lymph nodes in 7 patients (14.6%). Two patients had skip
lesions (4.2%) and one patient each primary osseous or abdominal metastases. 25 patients presented with singular (52.1%) and 23 with more than
one metastasis (47.9%). Median PMS for all patients was 1.2 years (IQR: 2.4 years), with 9 patients living >4 years since onset of metastasis. Five
patients received CTX±RTX only, whilst 26 underwent surgery ± CTX/RTX. Best-supportive care was chosen in 17 patients because of co-
morbidities (n=7), exacerbated disease (n=4) or patient refusal (n=6). There was no difference regarding type of treatment between patients with
singular and multiple metastases (p=0.673), or reason for treatment stop (p=0.545). Surgical approaches for first metastasis were independently
associated with an improved PMS (hazard ratio [HR]: 0.411; 95% confidence interval [CI]: 0.206-0.820; p=0.012), irrespective of gender (p=0.912),
patient’s age (p=0.272), time to onset of first metastasis (p=0.302) and singular vs. multiple primary metastases (p=0.970). Four patients developed
lung metastases secondarily. Of those 41 patients with any lung metastasis during disease process, 21 underwent metastasectomy (43.8%),
likewise performed for singular and multiple lung metastases (p=0.758). Regardless of patient’s age (p=0.146), gender (p=0.430), singular vs.
multiple lung metastases (p=0.168) and time to onset of lung metastases (p=0.145), metastasectomy was significantly associated with improved
PMS (HR: 0.444; 95%CI: 0.204-0.964; p=0.040). Conclusion Whenever justifiable from a medical point of view, metastatic STS should be treated
surgically. Certainly, the risks and benefits of surgical procedures must be balanced against each other. Even in case of multiple metastases,
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however, aggressive therapeutic approaches including surgery will most likely control metastatic disease for a reasonable time period.

 
A-0074 Histology and grading are important prognostic factors in synovial sarcoma.
Andrea Sambri1, Giuseppe Bianchi1, Angelo Paolo Dei Tos2, Alberto Righi1, Davide Donati1
1Istituto Ortopedico Rizzoli, Bologna, Italy 2Treviso General Hospital, Treviso, Italy

INTRODUCTION The diagnosis of synovial sarcoma (SS) is currently based on clinical, morphologic and immunohistochemical. Some of these
features such as grade and histology, specific translocations (SS18-SSX1 vs SS18-SSX2) and the reduced expression of INI1 were proposed as
potential prognostic factors. The aim of this study was to verify whether histologic (grading and histology) and molecular (type of SSX translocation
and INI1 expression) characteristics of SS influence the prognosis. MATERIAL AND METHODS We retrospectively evaluated 196 patients affected
by SS of the extremities treated at our Institution (Istituto Ortopedico Rizzoli, Bologna, Italy). All cases were histologically revised and grade was
assessed according to FNLCC system. Specimens were retrospectively evaluated to check for SS18-SSX fusion type and INI1 expression.
RESULTS Median age at the time of surgery was 42 years (range, 9-84). Forty-seven patients had metastasis at presentation, with a higher
incidence in patients older than 65 years (p=0.014), in SS larger than 5 cm (p=0.007), grade 3 (p=0.008) and monophasic tumors (p=0.010). Most
of SS were in the limbs; the majority was >5cm and deep; 72% were monophasic, 28% were biphasic. Eighty tumors were grade 3, 116 grade 2.
Sixty percent harbored SSX1 specific translocation, 40% SSX2; 51% maintained the expression of INI1. We found a sarcoma specific survival
(SarS) of 56.6% at 5 years and 46.9% at 10 years. A significant better prognosis was found in patients with localized disease at presentation (p
A-0180 Successful treatment of locally advanced leiomyosarcoma by isolated limb perfusion with TNF-alpha and melphalan
Lars Erik Podleska1, Benjamin Schwindenhammer2, Sebastian Bauer3, Georg Taeger1, Florian Grabellus2

1 Division for Sarcoma Surgery, Department of General-, Visceral- and Transplantation Surgery, University Hospital Essen, Germany 2 Institute of
Pathology and Neuropathology, University Hospital Essen, Germany 3 Department of Internal Medicine (Cancer Research), University Hospital
Essen, Germany

Objective: Hyperthermic isolated limb perfusion with TNF-alpha and melphalan (TM-ILP) is a neoadjuvant treatment option for primarily non-
resectable high grade soft-tissue sarcoma (STS) of the extremities. Pre-treatment by TM-ILP allows limb sparing resection, avoiding an amputation
in over 80 % of all cases. Most studies regarding TM-ILP response examine mixed STS collectives. Deep seated, high-grade leiomyosarcoma
(LMS), as a rare sub-entity of STS, often have an unfavorable prognosis and poor treatment response to systemic chemotherapy. The purpose of
this study was to investigate the response of LMS on TM-ILP compared to all other soft-tissue sarcoma. Material and Methods: In a collective of 126
patients with STS who received TM-ILP before resection of the tumor we identified 13 patients with LMS. Typing and grading of the tumors were
performed according to the WHO-classification. Resection margins and treatment response were assessed by gross inspection and light
microscopy, comparing LMS and non-LMS. Response was expressed as the mean percentage of tumor necrosis and according to the scale of
Salzer-Kuntschik: grades 1-3 were considered treatment responders, grades 4 and 5 non-responders. Results: Pretreatment of LMS by TM-ILP
induced a significantly greater extent tumor necrosis (91.5 %), compared to the group of non-LMS tumors (73.2 %). According to the Salzer-
Kuntschik-scale these results could be confirmed: significantly more patients could be identified as treatment-responders in the LMS-group (11/13 =
85 %) compared to the non-LMS group (62/113 = 55 %). In accordance with the findings in the literature, patients in the LMS group were
significantly older (67 years) compared to the non-LMS group (55 years). Conclusion: Patients with LMS showed better response to pre-treatment
with TM-ILP compared to patients with non-LMS. Especially in respect to the unfavorable prognosis of LMS and the higher age in this patient group,
local pre-treatment by TM-ILP of primarily non-resectable LMS of the extremity can be recommended.

 
A-0027 Long term results of intraoperative radiotherapy in soft tissue sarcomas
Burkhard Lehner1, Eva Renker1, Falk Roeder2

1Orthopaedic University clinic Heidelberg;2Department of radiotherapy of University clinic Heidelberg

Background and purpose: To report our Long term experience with limb-sparing surgery, IOERT and adjuvant radiotherapy (EBRT) in extremity
STS. Materials and methods: 183 patients were retrospectively analyzed. 78% presented in primary situation, with 80% located in the lower limb.
Stage at presentation was: I: 6%, IIa: 25%, IIb: 21%, III: 42%, IV: 7%. The majority showed high-grade lesions (grade 1: 5%, 2: 31%, 3: 64%).
IOERT was applied to the tumor bed (median 15 Gy) and preceded (9%) or followed (91%) by EBRT (median 45 Gy) in all patients. Results:
Median follow-up was 64 months (78 months in survivors). Surgery was complete in 68%, while 32% had microscopic residual disease. 5- and
10-year-LC was 86% and 84%, respectively. LC was significantly higher in primary compared to recurrent disease and tended to be higher after
complete resection. Estimated 5- and 10-year-DC was 68% and 66%, while corresponding OS was 77% and 66%, respectively. OS was
significantly affected by grading and stage. Severe postoperative complications and late toxicities were observed in 19% and 20%, respectively.
Limb-preservation rate was 95% with good function in 83%. Conclusions: in the study with the highest Patient number up to now combination of limb-
sparing surgery, IOERT and EBRT achieved encouraging LC and OS in this unfavorable patient group with acceptable postoperative complications
and low rates of late toxicities resulting in a high limb-preservation rate and good functional outcome. IORT seems to Combine the Advantages of
neoadjuvant radiotherapy without the disadvantages of postoperative radiotherapy like reduced joint mobility.

 
A-0261 Diagnostic value of TFE3 break-apart FISH assay for Xp11,2 translocation in alveolar soft part sarcoma 
Jelena Sopta1, Relja Kovacevic1, Nenad Lujic2, Dusan Ristic3, Radoslav Davidovic4, Martina Bosic1

1 Institute of Pathology, Medical faculty, University of Belgrade 2. Institute for Orthopedic Surgery "Banjica", University of Belgrade 3.Institute of
Oncology, University of Belgrade 4. Institute of Nuclear Sciences “Vinča”, University of Belgrade

Introduction: Alveolar soft part sarcoma (ASPS) is a rare soft tissue tumor with specific histological appearance, but unspecific immunophenotype.
ASPS has ASPL-TFE3 gene fusion as a result of unbalanced translocation der (17) t(X;17) (p11;q25) or rarely a balanced translocate on t(X;17)
(p11;q25). Translocations involving TFE3 lead to characteristic overexpression of this protein in ASPS, but also in RCC and MiTF subfamily of
neoplasms. Aim: The aim of this study was to exam diagnostic value of TFE3 break-apart fluorescence in situ hybridization (FISH) assay to confirm
Xp11 translocation in ASPS. Methods: Twenty five primary and metastatic ASPS were obtained based on a retrospective review of the pathology
archives from the Institute of pathology Medical faculty University Belgrade. All of them were immunohistohemically stained for TFE3 used goat
antihuman TFE3 (1:600; sc-5958; Santa Cruz Biotechnology, CA) with heat-induced antigen retrieval. Nuclear staining was considers as positive.
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TFE3 FISH was performed using a dual-color break apart probe labeled in Texas Red and FITC (Abnova Co., Taipei, Taiwan). Approximately 60
tumor cell nuclei were analyzed in the targeted region. Results: Immunohistochemical analysis showed 17/23 (74%) positive ASPS for TFE3, and 6
(26%) negative cases. A total of 23 cases were evaluated for a TFE3 gene rearrangement using a break-apart FISH. By FISH analysis 22/23 (96%)
cases were positive for TFE3 rearrangement and 1 (4%) was negative. We confirmed correlation in 16 (70%) cases that were positive by both
methods. Immunohistohemically negative 6 (26%) cases of ASPS were confirmed by FISH, and one case was FISH negative, but
immunohistohemically positive for TFE3. Conclusion: In this study, we confirmed a TFE3 break apart FISH assay as highly sensitive and specific
test for detecting Xp11.2 translocation in ASPS. This FISH assay can be utilized as an adjunct to morphology and immunohistochemistry to
diagnose ASPS from other TFE3-positive neoplasms.
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Follow-up recurrences I.
Friday, April 28, 2017 | 10:00 - 11:30 | Plenary room
A-0226 Prediction of risk of metastases and when they are most likely to occur. A help to planning follow up. 
Robert Grimer - KEYNOTE LECTURE, Lee Jeys, Michael Parry
Royal Orthopaedic Hospital. Birmingham 

Early detection of metastatic disease is one of the principle reason that patients are offered follow up appointments. The frequency and duration of
these visits remains uncertain and there is little evidence to support decision making. This study looks at a large cohort of patients with sarcomas to
identify risk factors for the development of metastases and to investigate the timing of these. Survival following development of metastases is also
reported to identify the ‘worth’ of early diagnosis. Method: All patients treated at one sarcoma centre with newly diagnosed bone or soft tissue
sarcomas, no metastases at diagnosis, and adequate follow up were included in this study. Factors affecting development of metastases were
identified as were factors affecting the time to metastases. A model was then created to see if it could predict the risk of metastatic development.
Results: 5958 patients were included in the analysis of which 51% had a STS and 49% a bone sarcomas. 2981 patients (50%) developed
metastases at a median time of 1.25 years. Median follow up for patients without metastases was 7 years. Risk factors for development of
metastases (with Hazard Ratio (HR) were: High grade (HR 4.2), Amputation (vs Limb salvage)(HR 1.8), Involved margins (HR 1.5), Male sex (HR
1.1), Older age (HR 1.013), Size of tumour (HR 1.03). Using these risk factors it was possible to create a model to predict risk of metastatic disease.
This showed a wide range of risks from the lowest category to the highest (7% vs 70%). The higher the risk of metastases the earlier the metastases
tended to develop (median time 10 months for very high risk compared to 5.2 years for those at lowest risk). Thus, for low risk patients the greatest
number (53%) developed metastases after 5 years whist for the highest risk patients 95% of metastases had already arisen by 5 years. 88% of
those who developed metastases subsequently died of their disease. Median survival following development of metastases was 10 months but was
considerably greater for those at low risk (37 months median survival) and also for those who developed metastases later (median survival 7
months for those diagnosed with metastases in the first year compared to median survival of 20 months for those diagnosed after 5 years).
Conclusion: It is possible to estimate both the risk of a patient developing metastases and the likely timing of these from a number of factors known
following treatment. This model could be used to provide personalised planned follow up regimes taking into account the known risks and patient
preference.

 
A-0055 Silver-coated Megaprostheses in the Proximal Femur in Patients with Sarcoma
Jendrik Hardes, Marcel-Philipp Henrichs, Georg Gosheger, Gregor Hauschild, Markus Nottrott, Wiebke Guder, Dimostheneous Andreou, Arne
Streitbürger
Department of Orthopaedics, University Clinic of Muenster, Germany

Proximal femur replacements in patients with sarcoma are associated with high rates of infection. This study is the largest one comparing infection
rates with titanium versus silver-coated megaprostheses in sarcoma patients.Infection rates were assessed in 99 patients with proximal femur
sarcoma who underwent placement of a titanium (n = 35) or silver-coated (n = 64) megaprosthesis. Treatments administered for infection were also
analyzed. Infections occurred in 14.3% of patients in the titanium group, in comparison with 9.4% of those in the silver group, when the development
of infection was the primary end point. The 5-year and 10-year event-free survival rates for the prosthesis relative to the parameter of infection were
90% in the silver group and 83% in the titanium group. The overall infection rates were 10.9% in the silver group and 20% in the titanium group. Two
patients each in the silver and titanium groups ultimately had to undergo amputation. The need for two-stage prosthesis exchanges (57.1% in the
titanium group) declined to 14.3% in the silver group. Using a silver-coated proximal femoral replacement nearly halved the overall infection rate.
When infections occurred, it was usually possible to avoid two-stage prosthesis exchanges in the silver group.

 
A-0097 Outcome of septic complications following megaprosthesis reconstruction of a musculoskeletal tumour of the lower limb 
Sigmund IK1, Gamper J1, Weber C1, Hipfl C2, Puchner SE1, Staats K1, Panotopolous J1, Funovics PT1, Holinka J1, Windhager R1

1Medical University of Vienna, Austria 2Charite- Medical University, Berlin, Germany

Periprosthetic joint infections are a devastating complication after modular endoprosthetic reconstruction following resection of a musculoskeletal
tumour. Due to long operating times, soft tissue dissection and immunosuppression, the infection rate after limb salvage is high and ranges between
8% and 15%. The aim of this retrospective single centre study was to assess the reinfection rate after septic complications of megaprostheses. 621
patients with a primary replacement of a musculoskeletal tumour of the lower limb were recorded in the Vienna Bone and Soft Tissue Registry from
1982 until November 2015. In all patients, one of these three megaprostheses were used to reconstruct the large segmental defect: the KMFTR
(Kotz Modular Femur and Tibia Reconstruction System, Howmedica GmbH, Kiel, Germany), the HMRS (Howmedica Modular Reconstruction
System, Howmedica GmbH, Kiel, Germany) or the GMRS (Global Modular Reconstruction System, Stryker Corp., Mahwah, NJ). We calculated a
primary infection rate of 13,4% (n=83). The first infection occurred after a mean of 56,7 months (range: 0 to 333 months). A debridement was
performed in two of these 83 patients (2,4%), a one-stage revision in 61 patients (73,5%), a two-stage revision in 10 patients (12,0%), a more-stage
revision in 6 patients (7,3%) and an amputation in 4 patients (4,8%). The mean follow-up was 132,3 months (range: two to 423 months). A
debridement always led to another revision surgery. After one stage revision, a reinfection occurred in 30 patients. After two-stage revision, four
patients needed also further antimicrobial and surgical treatment due to an infection. After amputation, no infection was diagnosed. Therefore, the
reinfection rate of debridement, one-stage revision, two-stage revision, more-stage revision and amputation was 100%, 49,2%, 40%, 33,3% and
0%, respectively. The reinfection occurred after a mean of 38,7 months (range: 0 to 201 months). The most commonly isolated microorganisms
were coagulase negative Staphylococci, followed by Staphylococcus aureus. Overall, 38 patients out of 83 (45,8%) suffered from a reinfection.

 
A-0065 Silver-coated tumour prosthesis show similar rate of revision due to infection as non-silver coated tumour prosthesis in
extremities in medium term follow-up
Parry MC1, Briggs E2, Albergo JI3, Gaston CL1, Laitinen MK4, Stevenson J1, Grimer R1, Jeys L1
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1. Oncology Unit, Royal Orthopaedic Hospital NHS Foundation Trust, Birmingham, UK 2. School of Medicine and Dentistry, University of
Birmingham, Birmingham, UK 3. Hospital Italiano Buenos Aires, Buenos Aires, Argentina 4. Department of Orthopaedics, Unit of Musculoskeletal
Surgery, Tampere University Hospital, Tampere, Finland 

Introduction The use of endoprostheses in limb-preserving treatment of extremity sarcomas is associated with a high rate of late complications
including periprosthetic infection. Periprosthetic infection can be a devastating complication often requiring multiple surgical procedures with an
associated reduction in function, and even amputation. Estimates of rates of infection are around 10%, but in high risk areas, including the tibia and
pelvis, the rate of infection has been shown to be more than 20%. Any intervention that reduces the incidence of infection will undoubtedly improve
patient outcomes. Silver coated prostheses has previously shown promise in the short term in reducing the incidence of infection, and improving the
outcomes of more conservative control of infection. The aim of the study was to analyse the rates of infection in patients undergoing endoprosthetic
reconstruction as limb salvage treatment for primary extremity tumours of bone with silver coated prostheses at a minimum of two years follow-up
when compared to a synchronous group of patients treated with non-silver coated prostheses. Methods The study comprised a retrospective
analysis of 89 consecutive patients who underwent excision of an extremity sarcoma and reconstruction using an endoprosthetic replacement using
an Agluna silver-coated (Accentus Medical Ltd, Oxfordshire, United Kingdom) custom-made endoprosthesis (Stanmore Implants, Worldwide Ltd,
Elstree, United Kingdom) and compared to 305 consecutive patients with non-silver coated prosthesis for the treatment of primary sarcoma
between May 2007 and September 2014. Patients were identified from the institution’s prospectively maintained database and all the patients were
treated at the Royal Orthopaedic Hospital (ROH), Birmingham, United Kingdom and followed for a minimum of 24 months, unless death occurred
earlier. Results The infection rate in silver-coated EPR group was 15% when compared to 7% in non-silver prosthesis group (p=0.030). The rate of
amputation due to infection was 31% in silver-coated prosthesis when compared to 37% in non-silver group. Debridement and implant retention or
1-stage revision was successful in treating the infection in 31% in silver-coated prosthesis when compared to 10% in non-silver prosthesis group.
Conclusion The infection frequency of silver-coated prostheses in this high-risk patient series was 15% which is higher than in non-silver coated
prostheses. These infection rates are superior to those reported in the literature and also to our preliminary short term results. The can be partly
explained by the indications for silver coating of prostheses during this period as only patients considered to be at high-risk of infection were treated
with silver-coated prostheses. The results suggest a survival advantage of the prosthesis when infection is managed with implant retention or a one-
stage revision to a silver coated prosthesis. As the rate of amputation to control the infection is equal in both groups, we conclude that the infection
protection by silver-coated is less effective than anticipated from our previous results at a minimum 2-year follow-up.

 
A-0124 FUNCTIONAL RESULTS OF TUMOR RECONSTRUCTION WITH A TOTAL FEMORAL REPLACEMENT
Rafael Carbonell-Escobar1, Manuel Peleteiro-Pensado2, Irene Barrientos-Ruiz3, Eduardo Ortiz-Cruz4

1,2,3,4: University Hospital La Paz, Madrid, Spain

INTRODUCTION The total femoral replacement (TFR) is considered a salvage arthroplasty used an alternative to limb amputation. It is indicated
for the reconstruction of extensive local tumor lesions and as a rescue procedure (chronic infections and prosthetic loosening associated with large
bone loss). The most compelling advantage of TFR is the possibility of performing early mobilization, however, it presents high complications rate
(infection, joint instability, limb length discrepancy, device failure, component loosening, patellar maltracking and delayed wound healing ) The
objective of the study was to analyze the functional results obtained in a series of cases treated in Our Center with a TFR. MATERIAL AND
METHODS We undertook a retrospective study of 8 patients who underwent TFR at our Center from 2008 to 2015. The minimum follow-up was 8
months (mean: 29.75 months, range 8 months-12 years). Age, gender, previous tumoral diagnoses and indication were recorded. In all patients, a
complete femoral prosthesis was implanted with a bipolar head. All patients performed an early loading in the immediate P.O. period. We analyzed
complications (infection, local recurrence, loosening, dislocation or periprosthetic fracture) and functional results with the Musculoskeletal Tumor
Society Scale (MSTS) RESULTS Mean age was 43 years (range, 23-64). 5 were females and 3 males. All patients had a tumoral history:
osteosarcoma (4), liposarcoma (3) and chondrosarcoma (1). The indication of TFP was infection of the previous tumoral prosthesis (4), tumor local
recurrence (2) and primary tumor reconstruction (2). Average MSTS score was 62,2%. 3 patients died due to tumor dissemination (mean: 1 year
P.O.). We found 1 acute deep infection and 2 delayed wound healing. There were 3 patients with local recurrence (6 months, 4 years and 5 years)
treated by disarticulation of the limb in one patient and replacement of the components in the other two. No patient had prosthetic luxation or
component loosening. CONCLUSIONS The main indication for TFR was infection of the previous tumor prosthesis. We acquire good functional
results. Principal short-term complication was infection and a long-term the local recurrence of the disease

 
A-0068 Proximal Femoral Endoprosthetic Replacements for the Management of Pathological Fractures of the Femur 
Adriana Hernandez-Lopez, Chindanai Hongsaprahbas, Czar Louie Gaston, Lee M Jeys, Roger M Tillman, Adesegun T Abudu
Royal Orthopaedic Hospital NHS Foundation Trust. Birmingham, UK

The proximal femur is a common site for pathological fractures in patients with malignant bone tumours. Limb salvage reconstruction offers the
prospect of avoiding amputations in these patients. We report on the long term outcomes of 232 patients with pathological fractures of the proximal
femur treated at a single centre with endoprostheses. The mean age was 51 years (9-82) and 101 (76%) were males. The indication for surgery was
primary malignant bone tumours 44 (19%), aggressive benign bone tumours in 7 patients (3%), soft tissue tumours affecting bone 7 (3%), solitary
metastatic carcinoma in 107 (46%), disseminated carcinoma in 43 (18%) and haematological malignancy in 24 patients (10%). The mean follow up
was 27.3 months (2 - 410). The average time from pathological fracture to endoprosthetic replacement was 24 days (0 – 115) depending on the
need for investigations and neoadjuvant treatment. Complications occurred in 62 patients (26.7%) consisting of surgical complications in 53 patients
(22%) and medical complications in 9 patients (4%). Dislocation was the main surgical complication (6.8%), followed by local recurrence (3.8%) and
infections (1.72%). Patients requiring acetabular prostheses in addition to the proximal femoral replacement had significantly higher risk of
dislocation (20% versus 2.3%, P
A-0116 The importance of rehabilitation protocol in Reverse Total Shoulder Arthroplasty after tumor resection: oncologic outcome
and functional results
Pietro Ruggieri1, Andrea Angelini1, Giulia Trovarelli1, Elisa Pala1, Stefano Masiero2

1Department of Orthopedics and Orthopedic Oncology, University of Padova, Italy 2Department of Physical and Rehabilitation Medicine, University
of Padova, Italy 

Purposes. The rotator cuff is often sacrificed after resection of the proximal humerus tumors and it is a challenge to restore better shoulder function
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after limb salvage. Given the recent interest in new methods of shoulder reconstruction, the reverse shoulder arthroplasty improved active shoulder
range of motion with abduction and forward flexion. The aims of this study are to share the experience of treating a series of patients with proximal
humerus tumors treated by wide resection and reconstruction with reverse total shoulder arthroplasty, and to present the preliminary results of the
mid-term outcome and complications encountered Methods. We prospectively collected 23 patients, with the mean age of 47.5 years, who had
undergone reverse total shoulder prosthesis (RTSA) for proximal humerus tumors between 2005 and 2016. Diagnosis was: 6 giant cell tumors, 9
chondrosarcomas, 5 metastases and 3 plasmocytomas. Eighteen patients received primary surgery with RTSA while the others had revisions after
a failed primary reconstruction. In 7 cases has been performed a composite implant with RTSA and massive allograft. Rehabilitation protocol
consist of immediate progressive mobilization up to full range of movement exercises at 4 weeks (except for patients with deltoid reinsertion treated
with shoulder immobilization for 4-6 weeks). Results. All the patients were alive at a mean follow up of 41.5 months. One patient developed a local
recurrence and was treated with electrochemotherapy and one was treated for another bone localization. None developed distant metastases. The
mean functional MSTS score was 25.5 with mean active abduction of 75° and elevation of 65°. Two patients required revision: one for dislocation
of the prosthesis and the other for plastic wear and resorption of the allograft. Conclusions. The use of RTSA for proximal humerus tumor
reconstruction is a reasonable option, when the deltoid muscle and axillary nerve can be spared. Careful implant technique and soft tissue
reconstruction reduce risks of instability and dislocation. Strict observation of rehabilitation protocol influence functional results and reduce early
complications.

 
A-0211 An easy-to-use prognostic model for survival in patients with symptomatic long bone metastases
Julie Willeumier1, Yvette van der Linden1, Gerco van der Wal1, Sander Dijkstra1, on behalf of the OPTIMAL Study Group
1Leiden University Medical Center, The Netherlands

Purposes Survival estimation of patients with symptomatic long bone metastases (LBM) is crucial to prevent overtreatment and undertreatment.
Previously developed models are outdated and in many cases too elaborate for common use in the general orthopaedic practise. For patients with
spinal bone metastases a simple model has been developed and validated, using only clinical tumour profile, presence of visceral and/or brain
metastases (VBM) and Karnofsky performance score (KPS) to categorise patients (Bollen et al. Neuro-Oncology, 2014). The purpose of the current
study was to 1) identify prognostic factors for survival in patients with LBM, 2) develop an accurate and easy prognostic model similar to the
previously developed model for spinal bone metastases, and 3) test the applicability of the model in an external cohort. Methods A multicentre
retrospective study of patients treated for symptomatic LBM between 2000 and 2013 at the radiotherapy and/or orthopaedic departments (n=1520)
was performed. Associations between prognostic variables and overall survival were investigated by using the Kaplan Meier method and
multivariate Cox regression models. Combinations of the independent prognostic variables led to twelve prognostic categories that were visualised
in a flowchart. To compress the twelve categories to a clinically applicable classification, median overall survival results of all categories were
compared. As treatment strategies generally differ between an expected survival of 12 months, these cut-off points were applied to narrow the
twelve survival categories down to four clinically relevant categories. The discriminatory ability of the developed model was assessed with Harrell’s
C-statistic. The applicability of the model in the external cohort was tested by comparing survival rates at 1, 3, 6, 12 and 24 months. Results Median
overall survival was 7.4 months (95% CI 6.7-8.1). The most common primary tumour types were breast (33%), lung (24%), prostate (15%), and
kidney (8%). Primary tumours were categorised into three groups: favourable (38%), moderate (28%), and unfavourable (35%) according to the
classification used by Bollen et al. VBM were present in 42%. KPS was 80-100 in 43% and
A-0213 Functional and Oncological Analysis of Distal Radius Giant Cell Tumor (GCT) Resection and Recostruction: A Multicentric
Italian Study
Eleonora Marini1 Primo Andrea Daolio1 Giuseppe Bianchi2 Andrea Sambri2 Domenico Andrea Campanacci3 Filippo Frenos3 Guido Scoccianti3
Raimondo Piana4 Nicola Ratto4 Stefano Bastoni1
1Istituto Ortopedico "Gaetano Pini" Milan, Italy 2Istituto Ortopedico Rizzoli, Bologna, Italy 3AOU Careggi, Florence, Italy 4AOU Città della Salute,
Turin, Italy

Introduction: The distal radius is an uncommon site for benign tumors but is the third most common site of occurrence of GCT. Resection of the
distal end of the radius is indicated in grade 3 Campanacci lesions characterized by aggressive features as pathological fractures, cortical erosion
and extra-compartmental tumor extension. Purposes: The aim of the study was to compare the different reconstructive surgical techniques
analyzing the functional and oncological outcome. Materials and Methods: We retrospectively analyzed 75 patients treated 1990-2014 for distal
radius GCT at I.O. “G.Pini”-Milan, Istituto Ortopedico Rizzoli-Bologna, AOU Careggi-Florence and Turin Hospital. There were 38 males and 37
females whose age at surgery ranged from 13 to 74 years (mean 43). The minimum follow-up (FU) was 2 years (range 2-19; median 8). Eight
patients presented with pathological fractures. Three patients were treated with denosumab before surgery. Two groups were analyzed: in Group A,
54 osteoarticular arthroplasty were performed (31 radius allograft, 19 fibular autograft and 4 vascularized fibula graft); in Group B, 21 patients
underwent a wrist arthrodesis (10 allograft, 5 autograft and 6 vascularized fibula graft). The mean resection length was 5,3 cm (range 3-11,5). We
analyzed the functional outcome using the Muscoloskeletal Tumor Society (MSTS) score and the Disabilities of the Arm, Shoulder and Hand
(DASH) score. Results: All patients were free of disease at last follow-up. Lung metastasis were reported in two cases, not affecting survival. Global
complication rate was 32%: 62,5% of local recurrences, 25% of autograft or allograft fracture or reabsorption, 8,5% of radio-carpal joint instability,
4% of non-union. Four patients developed a superficial peroneal nerve palsy. Local recurrence excision was performed more than once in 50% of
the recurrence cases. There was a difference in the complication rate between arthroplasty (27,7%) and arthrodesis (38%) reconstruction. Global
mean MSTS score was 22,6 (range 8-30; median 24) and mean DASH score was 36,6 (range 10,6-70,4; median 36,7). There was no difference in
terms of functional outcome between the two groups (Group A: 21,1 MSTS and 34,7 DASH score; Group B:21,1 MSTS and 35,1 DASH score).
Conclusions: The selection of the best treatment for GCTs of the distal radius is controversial. Because of the relative rarity of this disease, very few
studies have compared the clinical results between arthroplasty and arthrodesis for the distal radial reconstruction. In our analysis, the functional
outcome was similar in the two groups. The procedure with less morbidity in this population is the osteoarticular arthroplasty with radius graft
reconstruction. An accurate size matching, the lack of donor site morbidity, the reduced surgical time characterize this technique. The complication
rate was similar, but the specific complications of allograft reconstruction were lower in Group A than B (allograft fracture and joint instability).

 
A-0014 Giant cell tumor of the proximal femur has a higher local recurrence rate compared to the other sites after curettage and
packing the bone cavity with cement or allografts.
Costantino Errani1, Shinji Tsukamoto2, Giulio Leone1, Luca Cevolani1, Giovanni Ciani1, Piergiuseppe Tanzi1, Nicola Baldini1, Davide Donati1.
1Istituto Ortopedico Rizzoli, Bologna, Italy. 2Nara Medical University, Nara, Japan.
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Introduction The purpose of our study was to identify possible risk factors of patients with giant cell tumor (GCT) of the long bones after curettage
and packing the bone cavity with bone cement or bone allografts. Materials and Methods We retrospectively reviewed the records of 249 patients
with GCT of the limbs treated at our institution between 1990 and 2013. We reviewed 219 cases located in the lower limb and 30 of the upper limb.
This series includes 135 females and 114 males, with mean age 32 years (ranging 5 to 80 yrs). According to Campanacci’s grading system, 190
cases were stage 2, 48 cases stage 3, and 11 cases stage 1. The treatment was curettage. Local adjuvants, such as phenol and cement, were
used in 185 cases; whereas in the remaining 64 cases the residual cavity was filled with allografts or autografts only. Results Oncological outcome
shows 203 patients alive and continuously disease-free (CDF), 41 patients NED1 after treatment of local recurrence (LR), 2 patients NED1 after
treatment of lung metastases, 2 AWD with lung metastases. One patient died of unrelated causes (DOD). LR rate was 15.3% (38 pts). Lung
metastases rate was 1.6% (4 pts). In patients treated by curettage and cement (185 cases) LR was 12% (22 pts). Conversely, in patients treated
curettage and bone allografts it was higher (16/64 cases), with an incidence of 25% of cases (p=0.004). Oncological complications seemed to be
related with site, more frequently occurring in the proximal femur (p=0.037). LR occurred only in stage 2 or 3 tumors without statistical significance
(p>0.05). The mean interval between the first surgical treatment and LR was 22 months (range: 3-89mos). However, in the multivariate analysis no
significant statistical effect on local recurrence rate could be identified for gender, patient’s age, Campanacci’s grading, or cement vs allografts. The
only independent risk factor related to the local recurrence was the site, with a statistical significance higher risk for patients with GCT of the
proximal femur (p= 0.008). Discussion Our observation on the correlation of tumor location and risk of local recurrence is new. Therefore, special
attention must be given to GCTs in the proximal femur. In fact, primary benign bone tumors in the proximal femur are difficult to treat due to the risk
of secondary osteonecrosis of the femoral head or pathologic fracture. Numerous methods of reconstructions have been reported. Among these,
total hip arthroplasty (THA) or bipolar hip arthroplasty (BHA) should be avoided when possible as more cases are observed in young patients.
Therefore, we do not suggest different approach for GCT in the proximal femur. The best treatment is to save the joint with a higher risk of local
recurrence, knowing that the sacrifice of the hip articulation in case of recurrence is always possible with THA or BHA.

 
A-0021 40-year-experience in endoprosthetic reconstruction of proximal humerus: comparison of different options of prostheses
and soft tissue reconstructions
Chindanai Hongsaprabhas, Adriana Hernandez-Lopez, Czar L Gaston, Kenan Dehne, Roger M Tillman, Lee M Jeys, Adesegun T Abudu
The Royal Orthopaedic Hospital NHS Foundation Trust, Birmingham, United Kingdom

There are various options for reconstruction of the prosthetic shoulder joint after endoprosthetic replacements including hemiarthroplasty, custom
made or modular off the shelf implant, fully constrained shoulder and reverse shoulder reconstruction. Also several options are available for soft
tissue reconstruction after insertion of the prostheses. We have studied 288 patients who underwent endoprosthetic replacements of the proximal
humerus from 1976 to 2016 to assess the clinical and functional outcomes of different types of shoulder prosthetic and soft tissue reconstructions.
Out of the 288 patients, 151 were males and the mean follow-up was 93 months (0 - 443). Indication for surgery were chemo-sensitive primary
malignant bone tumours such as Osteosarcoma and Ewing’s sarcoma in 125 patients (43%), non-chemotherapy-sensitive primary malignant
tumours such as chondrosarcoma in 7 (9%), solitary metastatic carcinoma in 54 (19%), disseminated metastatic carcinoma in 30 (10%), malignant
haematological bone tumours such as myeloma or plasmacytoma in 10 (3%), benign bone tumours in 9 (3%) and soft-tissue tumours requiring bone
resection in 3 patients (1%). Different types of endoprostheses were used of which custom- made endoprostheses with hemiarthroplasty were used
in 191patients (66%), modular prostheses with hemiarthroplasty in 54 (19%), constrained shoulder replacements of Bailey-walker type in 11 (4%),
total shoulder replacements with reverse geometry in 4 (1%) and extendable prostheses in 28 patients (10%). Pathological fracture was present
before surgery in 50% of patients. Type of resection according to MSTS classification were S3 in 38 (13%), S34 in 94 (33%), S345 in 111 (39%),
S23 in 1 (0.3%), S234 in 4 (1%) and S2345 in 8 (3%). Soft-tissue reconstruction around shoulder was performed using Mersilene mesh in 98
patients (34%), Trevira tube in 52 (18 %), or simple closure in 73 patients (25%). Mean length of resection was 145 mm (50 - 280). One hundred
and twenty five patients (43%) received adjuvant chemotherapy, while 33 (11%) had adjuvant radiotherapy. The survival of implant using any
revision surgery as endpoint at 10 year, 20 year and 30 year was 85%, 76% and 73% respectively. Overall survival of patients was 57% at 10
years, 55% at 20 years, and 51% at 30 years. Local recurrence occurred in 20 patients (7%). Complications occurred in 112 patients (39%), the
most common being asymptomatic subluxation identified from radiograph in 19% of the total number studied. Complications requiring surgical
treatment occurred in 45 patients (16%) which included infection (4%), symptomatic subluxation (4%), aseptic loosening (2%). The survival of
implants was similar in the different implant and soft tissue reconstruction types. Adjuvant radiotherapy was identified as the adverse factor affecting
implant survival (P-value = 0.015). Complications were significantly more common after using extendable prosthesis (P-value = 0.001). The type of
soft tissue reconstruction did not influenced risk of complications. Average MSTS functional score was 77%. Extendable prosthesis had significantly
poorer functional outcomes compared to the other types of implants (P-value = 0.008). Endoprosthetic replacement of the proximal humerus is a
reliable surgical reconstruction with excellent long term clinical and functional outcomes.
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Pelvis
Friday, April 28, 2017 | 10:00 - 11:30 | Session room
A-0187 Pelvic Ewing Sarcoma – Feasibility of large pelvic tumor resections – Analysis of a collective of 104 patients in a single supra-
regional center
Wiebke K. Guder, Jendrik Hardes, Georg Gosheger, Markus Nottrott, Arne Streitbürger
University Hospital Muenster, Department of General and Tumor Orthopedics, Muenster, Germany

Treatment strategies in pelvic Ewing sarcoma often include both operation and radiation therapy for local tumor control. However, seeing that 36.5%
of treated patients in our collective eventually die of their disease, we need to question the feasibility of extensive and often disabling operations. It is
the goal of this analysis to identify distinguishing characteristics that indicate whether a given patient will benefit from operation or should be
exclusively treated by radiation therapy. We retrospectively analyzed surgical and oncological outcomes of 104 patients treated for pelvic Ewing
sarcoma from 1988 – 2014. 59 male and 45 female patients were treated at a mean age of 18.1 years at the time of operation. The mean tumor size
was 8.8 cm. 102 bone and 2 cases (1.9%) of extra-skeletal Ewing sarcoma were observed. In 6 cases multifocal Ewing sarcoma with the largest
manifestation in the pelvis and in five cases bone metastases in the pelvis were treated. In two cases pelvic resections were performed for recurrent
tumors after primary chemo- and radiation therapy. In seven patients intralesional procedures were performed elsewhere prior to pelvic resection at
our institution. Tumors involved the posterior pelvic ring in 60.6%, the anterior pelvic ring in 25.9% and both parts in 10.6% of cases. Most
commonly P1c (n=32), P1-4 (n=16), P1/2/4 (n=16), P3 (n=15) and P2/3 (n=14) resections were performed. Resection margins were clear in 96% of
cases; response to chemotherapy was good in 81.1% (grade I-III according to Salzer-Kuntschik) and poor in 18.8% (grade IV-VI) of cases. Absence
of metastatic disease was observed in 33.6% of patients, while distant metastases were diagnosed in 42.3% at the time of operation. 16.3% of
patients developed metastases after a mean time of 34.6 months after pelvic resection. 20 patients with metastatic disease at the time of first
diagnosis (19.2%) developed a metastatic relapse after a mean time of 21.5 months after pelvic resection. Radiation therapy was administered
before operation in 20.2% (n=21) and in 85.6% of all treated patients (n=89). Local recurrence occurred in 7.7% of patients (n=8). After local
recurrence death of disease (DOD) occurred after a mean time of 32.1 months. One patient remains alive with no evidence of disease 99 months
after primary pelvic resection and 63 months after local recurrence. 56 patients are alive (n=2 alive with disease) at a mean follow-up of 145.5
months after operation. DOD occurred in 36 patients at a mean time of 38.4 months. Statistical evaluation revealed that presence/absence of
metastasis proves to be a statistically significant variable (p
A-0237 The role and timing of surgery and radiotherapy in Ewing Sarcoma of the pelvis - A multicentric Italian retrospective study
Primo Andrea Daolio1 Andrea Della Valle1 Eleonora Marini1 Maura Massimino2 Roberto Luksch2 Nadia Puma2 Laura Boschetti2 Davide Donati3
Carlo Romagnoli3 Domenico Andrea Campanacci4 Giovanni Beltrami4 Filippo Muratori4 Rodolfo Capanna5

1Orthopedic Surgery, Istituto Ortopedico Gaetano Pini, Milano, Italy 2Department of Pediatrics, Fondazione IRCCS Istituto Nazionale dei Tumori,
Milano, Italy 3Orthopedic Surgery, Istituto Ortopedico Rizzoli, Bologna, Italy. 4Orthopedic Surgery, Azienda Ospedaliero-Universitaria Careggi CTO,
Firenze, Italy 5Orthopedic Surgery, II Clinica Universitaria Ortopedia e Traumatologia AO Pisa, Pisa, Italy 

Background: Pelvic localization (26%) in Ewing Sarcoma (ES) is characterized by challenging diagnosis, greater tumor volume, poor response to
chemotherapy and biological aggressiveness. Therapy is based on neo-adjuvant chemotherapy, local treatment (surgery/radiotherapy) and target
adjuvant chemotherapy based on tumor necrosis. Purposes: Purpose of this study was to assess the following: − Timing of surgery and
radiotherapy as local treatments − Survival rate in patients treated with multimodal local therapies − Local and systemic recurrence rate −
Complications rate and functional outcome Materials and methods: 77 patients (50 males, 27 females) treated for pelvic ES (2000-2015) were
retrospectively reviewed. Median age was 14,5 years (range 5–30); the staging was: 6 patients (7,8%) IIA, 52 patients (67,5%) IIB and 19 patients
(24,7%) III. Median follow-up was 64 months (range 2-180). All patients received chemotherapy according to ISG/SSG protocols. Median radiation
dose was 51 Gy. Patients were divided into groups based on local treatment strategy. 64 patients underwent surgery: 8 patients (group A) had
surgery before radiotherapy (RT); 25 (group B) had surgery after RT; 31 (group C) underwent surgery alone. 9 patients (group D) were treated with
RT alone. Wide margins (W) were obtained in 57 patients (89,1%), while 7 patients (10,9%) had marginal margins (M). Median surgical time was
307 minutes (254 minutes for group C, 339 for group B and 404 for group A); median blood loss was 1166 ml. Median hospitalization time was 20
days (range 5-94). Functional outcome was evaluated by MSTS score. Overall Survival and Event-Free Survival (OS and EFS) were assessed
using Kaplan-Meier method. Results: Median EFS was 39,5 months (range 1-180). Global OS and EFS at 60 months were 70,2% and 65,6%. OS
and EFS at 60 months were 57,1 % and 28,6 % for group A; 60,8 % and 64% for group B; 80,1% and 80,1 % for group C; 77,8% and 64,8% for
group D. At the last follow-up 45 patients (58,4%) had no evidence of disease (NED), 7 patients (9,1%) were alive with disease (AWD) and 22
patients (28,6%) died of disease (DOD). Median MSTS score was 23 (range 12-30). Global surgical complications rate was 46,9%: infection,
wound dehiscence and neurological injury were the most frequent complications. Surgical complication rate was 38,7 % for group C (surgery alone),
50% for group A (surgery before RT) and 60% for group B (surgery after RT). Conclusions: We experienced that the best outcome in terms of OS
and EFS as a local treatment was obtained in patients treated by surgery alone (group C); in this group of patients staging was IIA and IIB and it
was always possible to plan a wide margin surgery. There was no significant difference in survival rate among patients of group A and B (surgery
before RT and after RT). Patients treated with surgery after RT had the lower recurrence rate. Overall complication rate was lower in group C
(surgery alone) and in group A (surgery before RT) if we consider the combination of surgery and RT groups.

 
A-0287 Computer-Assisted Navigation for Surgery of Iliosacral Bone Sarcomas: What is the Evidence?
Mohamed H. Yakoub, Omer Or, Maksim Vaynrub, Patrick J. Boland, John H. Healey, Nicola Fabbri
Orthopaedic Service, Department of SurgeryrnMemorial Sloan Kettering Cancer Center, New York, United Statesrn

Introduction The use of computer-assisted navigation to assist surgical management of pelvic bone malignancies has been popularized during the
past decade. In particular, surgical management of iliosacral sarcomas (Enneking zone I-IV) has been associated with increased risk of positive
remains and local recurrence due to difficult large tumor diameter, complex anatomy and difficult exposure, making computer-assisted navigation
surgery an appealing option. Numerous studies have reported and discussed technical aspects of this method, such as set up and navigation time,
registration error and deviation from preoperative plan, system crash and surgeons learning curves. However, literature still lacks evidence based
comparative studies documenting superior long term clinical results of computer-assisted navigation surgery in the management of iliosacral bone
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malignancies. At the Authors Institution, the CT-based Medtronic Stealth Station Surgical navigation System® has been selectively used during the
past 5 years. Purposes/ questions Our study explores the following questions: 1- What is the risk of positive margin and local recurrence when using
computer-assisted navigated surgery to assist excision of iliosacral sarcomas compared to standard (non-navigated) surgery? 2- Is the use of
computer-assisted navigated surgery associated with narrower negative margins and possibly increased risk of local recurrence? 3- Is computer-
assisted navigated surgery associated with superior clinical outcome, in terms of function, root/nerve preservation, postoperative pain and incidence
of complications? Patients and Method A retrospective case-control study of prospectively collected data was designed for evaluation of surgical
management of bone sarcomas originating in the ilium and extending to or across the sacro-iliac joint, 1994-2014. Using propensity score matching
to compare computer-assisted navigation and standard surgery, 31 patients were finally identified and divided in two relatively homogeneous
groups to include subjects with similar age range, range of tumor size, tumor location and histologic diagnosis. There were 11 patients in the
navigation group and 20 patients in the non-navigation group. Mean age was 36.6 years (range: 15-74); mean follow-up was 5.1 years in the non-
navigation group and 2.8 years in the navigation group. Diagnosis: chondrosarcoma 12, Ewing 11, leiomyosarcoma 4, osteosarcoma 4. Operative
time was recorded and compared in both groups. Histologic specimens with negative margins were evaluated to measure the closest margin to the
tumor in millimeters. Functional outcome was assessed in all patients using MSTS score. Pain was analyzed by New York State Department of
Health and Mental Hygiene Morphine Milligram Equivalent (MME). Statistical analysis used ANOVA for quantitative outcomes and Chi-square for
proportions comparison. In summary: • Design: A retrospective case-control study of prospectively collected data • Population: 31 patients with
bone sarcomas originating in the ilium and extending to or across the sacro-iliac joint, treated during the period 1994‒2014 • Treatment: Iliosacral
resection, with or without computer-assisted navigation • Functional outcome assessment method: MSTS score. • Pain assessment method: New
York State Department of Health and Mental Hygiene Morphine Milligram Equivalent (MME). Results Mean operative time was slightly longer in the
navigation group although difference was not significant (13 hours vs 11 hours, p= 0.1). 1) A positive margin was obtained in a total of 8 patients
(26%), 6 patients (30%) in the non-navigation group and 2 patients (18%) in the navigation group; although risk of positive margin was higher in the
non-navigated patients, the difference was not statistically significant (p=0.47). Six patients (19%) developed local recurrence (LR), 3 in each group.
LR was observed in 4 of 23 patients with a negative margin and 2 of 8 patients with a positive margin (17% vs 25%; p=0.6). 2) Minimum negative
margin width (closest margin) was 7 mm in both navigated and non-navigated groups. Mean closest margin to the tumor was 6 mm in patients who
didn’t develop LR and 9 mm in patients who developed LR (p=0.5). 3) Mean MSTS score was 20 in non-navigation group and 23 in the navigation
group (p=0.23). The use of computer-assisted navigation surgery did not decrease the rate of nerve and/or roots sacrifice when compared to non-
navigated surgery (p-value=0.52). Computer-assisted navigated surgery was associated with less postoperative consumption of narcotics per day
at one month (96 vs 212 MME) although difference was not significant (p=0.1). Conclusions In this study, the use of computer-assisted navigated
surgery for management of iliosacral bone sarcomas was associated with a lower incidence of positive margin, although the difference did not reach
statistical significance. Navigation was not associated with narrower closest margin than conventional surgery and the width of the closest margin
was not obviously correlated with LR. Although computer-assisted navigated surgery was associated with less postoperative consumption of
narcotics, there was no significant difference in the clinical outcome between patients managed by computer-assisted navigated surgery and non-
navigated surgery. Limitations of the study are the retrospective design, although the propensity score matching statistical method adds rigor to the
control group, the relatively small number of patients and shorter follow-up for the navigated group, similar to numerous other studies focusing on
pelvic surgery for bone sarcomas. Further research is warranted to validate the use of computer-assisted navigated surgery.

 
A-0034 Survival comparison between pelvic resection and amputation in patients with dedifferentiated chondrosarcomas of the
pelvis
Johnathan R. Lex1 Scott Evans2 Jonathan Stevenson2 Rob Grimer2 Lee Jeys2 Michael Perry2

1University of Birmingham, Birmingham, UK; 2Royal Orthopaedic Hospital, Birmingham, UK

Purpose Dedifferentiated chondrosarcomas are a rare type of chondrosarcoma with a very poor prognosis (
A-0224 Massive allograft reconstruction after pelvic tumor resection: is there still an indication?
Nicola Mondanelli1, Francesca Totti1, Davide Matera1, Francesco Muratori1, Giovanni Beltrami1, Domenico Andrea Campanacci1, Rodolfo
Capanna2

1Department of Orthopaedic Oncology and Reconstructive Surgery, AOU Careggi, Florence, Italy 2Department of Orthopaedic, University of Pisa,
Pisa, Italy

Purpose Bone allograft have been widely used for pelvic reconstruction after tumor resection but currently, concerns about long-term failure lead
most surgeons to prefer custom prostheses. The aim of this study was to retrospectively review a series of patients treated with pelvic tumor
resection and massive allograft reconstruction, assessing functional results and morbidity and analyzing patients survival and implant failure.
Methods From 1999 to 2015, 58 patients underwent pelvic tumor resection and massive allograft reconstruction. Mean age at surgery was 42
(range 9-70) years. Diagnosis was aggressive benign tumors in 4 cases, malignant primitive tumors in 49 and secondary malignancies in 5. In 51
cases the resection involved the acetabulum, while in 7 a resection type I or IV+I was performed. Ten patients received radiationtherapy (8 pre-
operatively and 2 post-operatively) and 29 chemotherapy. Results Mean follow-up was 42 (range 2-182) months. Surgical margins were
intralesional in 2 cases, marginal in 7, wide in 42 and not defined in 4 cases (metastatic carcinomas). At latest follow-up 27 patients were
continuosly disease free, 8 alive with disease, 4 without evident disease and 19 dead of disease. Complications were observed in 22 patients
(39.7%), and they were more frequent in periacetabular resections. In 7 type-I and -IV+I resections we observed only a traumatic fracture not
requiring surgical revision. In 51 patients with acetabular reconstruction, 21 complications (41.2%) occurred. Infection was observed in 13 cases
(25.5%), all requiring surgical revision, with allograft removal in 5 cases. It occurred in 1/9 (11.1%) type-II resections and in 12/42 (28.5%) more
extensive resections; 4/10 patients (40%) who received radiationtherapy developed infection; 12/13 cases of infection were in patients operated for
high-grade malignant tumors. Wound dehiscence requiring revision surgery was observed in 2 cases (3.9%). We observed 11 (21.6%) hip
dislocations in 10 patients treated with closed reduction in 5 cases, open reduction in 2 and with revision surgery in 4 cases. Loosening of the
acetabular component requiring surgical revision was observed in 3 cases (5.9%). The average MSTS functional score was 75% (54-100%) when
the acetabulum was preserved and 61% (30-100%) in periacetabular resections. Failure of the reconstruction, defined as allograft removal for any
cause, occurred in 7 patients at a mean follow-up of 30 (2-105) months: infection in 5 cases, aseptic loosening in 1 case, and local recurrence of the
disease requiring hindquarter amputation in 1 case. Overall survival of pelvic reconstruction (allograft removal or amputation as endpoint) was
82.7% at 5-years and 69% at 10-years follow-up. Revision free survival was 63,9% at 5-years and 31% at 10 years. Overall survival of patients was
61.3% both at 5- and 10-years follow-up. Conclusions Massive allograft reconstructions not involving the acetabulum had low complication rate and
good functional results. Infection was the primary cause of failure in periacetabular reconstructions. Most complications were treated with allograft
preservation, maintaining adequate bone stock for surgical revision.
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A-0080 The use of a graft jacket technique for hip reconstructions following massive pelvic tumour resections
Cristina Kinsella1,2, Ben Wilkinson1,2, Scott Evans1, Michael Parry1, Jonathan Stevenson1, Lee Jeys1

1Royal Orthopaedic Hospital, Birmingham, UK;2University of Birmingham, UK.

Purpose - The aim of this study was to evaluate the functional and oncological outcomes of graft jacket allografts that have been used to reconstruct
the hip following massive pelvic resections for periacetabular malignancies. Methods - This was a retrospective search of a prospective tumour
database, which identified all patients treated on our unit with a graft jacket reconstruction of the hip following pelvic tumour resection. Results -
Overall we identified 16 patients that had undergone graft jacket reconstruction of the hip. Of these, 14 patients had been diagnosed with a primary
malignant bone tumour (Ewings sarcoma n=7 (43.8%), osteosarcoma n=4 (25.0%), chondrosarcoma n=2 (12.5%), osteoblastoma n=1 (6.3%)) and
2 patients had been diagnosed with a soft-tissue sarcoma (liposarcoma n=1 (6.3%), MPNST n=1 (6.3%)). Of the 16 patients, 9 were male and 7
were female. Mean age at diagnosis was 33.6 years (8.6-70.5 yrs.). Neoadjuvant and adjuvant chemotherapy as well as radiotherapy were
administered to all sensitive cases using standard protocols. Four patients had pre-operative radiotherapy, 4 patients had pre-operative proton
beam therapy and 1 had post-operative proton beam therapy. Mean age at surgery was 35.1 years (9.3-70.5 yrs.). Resection types were as follows:
P1 n=9 (56.3%), P3 n=3 (18.8%), P1+2 n=2 (12.5%), P2+3 n=1 (6.3%) and P1+2+3 n=1 (6.3%). Overall, 6 patients developed postoperative
complications (37.5%). Post-operative complications included superficial wound infections (these have not required further surgery) n= 3 (18.8%),
pulmonary embolus n=2 (12.5%), deep vein thrombosis n=2 (12.5%), graft thrombosis n=1 (6.3%), incisional hernia n=1 (6.3%), iatrogenic
testicular atrophy n=1 (6.3%). Average leg shortening was 28.1 mm. There were no reported deep wound infections. All margins were clear (R0)
except for 1 case which was tumour positive (R1) (because of the difficulty of the dissection and the proximity to vital structures); the patient
subsequently underwent a hip disarticulation. At a median follow-up time of 13.9 months (0.6-40.1 months), 3 patients (18.8%) had died. Functional
assessment questionnaire scores were available for 11 out of 12 eligible patients (as scores were taken at least 6 months post-op); median time of
scoring was 16.8 months (6.5-40.1 months). Functional outcomes were recorded using the Musculoskeletal Tumor Society Functional Score
(MSTS) and the Toronto Extremity Salvage Score questionnaire (TESS). The mean MSTS score for these patients was 59% (36-70%) and the
mean TESS score was 78% (67-84%). Conclusions - The outcomes compare favourably to the use of extra-corporeally irradiated autografts in
pelvic reconstruction following pelvic resection at our unit. This is on the basis of no reported deep wound infections compared to a 50% incidence
rate for extracorporeal irradiation. With regards to function, outcomes are mixed, with an improved TESS score (78% vs 71%) reported in graft
jacket reconstruction, but a lower overall MSTS score (59% vs 77%). The use of graft jackets following massive pelvic resections for primary
cancers of the hip is therefore a novel and valid method of hip reconstruction. It has a morbidity and functional outcome that compares favourably
with other available reconstructive techniques.

 
A-0208 Long term follow up of pelvic allograft reconstruction for acetabular tumor resection
Thomas Schubert1, Tommaso Frisoni2, Luca Cevolani2, Benedetta Spazzoli2, Davide M. Donati2.
1Cliniques universitaires Saint-Luc, Service d’orthopédie et de traumatologie de l’appareil locomoteur, Avenue Hippocrate 10, B-1200 Brussels,
Belgium 2Department of Orthopaedic Oncology, University of Bologna, Rizzoli Orthopaedic Institute

Purpose Pelvic tumor resection and subsequent reconstruction remain very challenging situations for the oncologic surgeon, especially when
involving the acetabular part. Many reconstruction option do exist but none offers perfect recovery on the long term. One of the most used technique
in our hand is a composite reconstruction using an acetabular cup cemented and augmented using screws into the pelvic allograft. We sought to
analyze long term results on those patients. Methods We identified in our database 35 patients who were reconstructed using this technique.
Fourteen files of patients still alive with more than 12 years follow-up (with a mean follow-up of 198±49 months) were retrieved. Medical records and
X-Ray documentation were analyzed for the construct survival, complications, number and type of revision, MSTS score and walking ability. Results
Fourteen patients of 53.7±14.8 years old were still available for this study. All allografts were still in place but for two patients who had their hip
prosthesis replaced by a saddle prosthesis. Indications for saddle prosthesis were infection and non-union. Of the twelve remaining patients, four
never had a revision and were still walking on their initial construct, one of them with a loosened cup; 4 had one revision and 4 had two revisions.
Mean follow-up until first and second revision was 106±70 months and 118±63 months, respectively. Main complications were cup loosening,
infection and hip dislocation. Mean MSTS score was 22,15±3,6 out of 30. Patients were walking without support in 5 cases, with one crutch in 6
cases and 2 crutches in 3 cases. Conclusions We present a series of patients with a maximum follow-up of 22 years. Using massive allografts to
reconstruct a pelvis after an oncological resection remains a good option with 8.8 years of reconstruction survival before the first revision. Main
cause of revision is cup loosening. Patients still maintain a good quality of life even after multiple revisions. Further research must aim to improve the
cup fixation.

 
A-0284 “Staging, surgical planning and screening made easier”: Use of Whole Body MRI In Sarcoma Patients 
Harzem Ozger1, Natig Valiyev2, Bugra Alpan3, Osman Emre Aycan2

1Istanbul University Istanbul Faculty of Medicine Dept. of Orthopaedics and Traumatology, Istanbul, Turkey;2Acibadem Maslak Hospital Dept. of
Orthopaedics and Traumatology, Istanbul, Turkey;3Acibadem University School of Medicine Dept. of Orthopaedics and Traumatology, Istanbul,
Turkey

Nuclear medicine modalities have been used conventionally in orthopedic oncology for whole body screening with the intent of staging. However,
these examination methods have the major disadvantages of involving ionizing radiation and being functional imaging modalities. On the other hand,
magnetic resonance imaging (MRI), which allows anatomical and functional imaging without radiation, is the gold standard imaging tool for local
evaluation in orthopaedic oncology. The purpose of this study is to evaluate the orthopaedic oncology related use of whole body MRI (wbMRI),
which involves no ionizing radiation, in different clinical settings. Methods: Two-hundred-forty-eight wbMRI studies performed on 154 sarcoma
patients in our institution between 2012-2016 were retrospectively evaluated. Nine patients with insufficient data were excluded. The mean age of
patients (98M/47F) was 32 (1-88). The patients were evaluated according to diagnosis, localization and number of lesions and response to therapy.
The other scanning methods, if any, were noted (PET, scintigraphy) and compared regarding number of lesions, lesions activity, cost of the
methods, emotional acceptance and exposure to radioactivity concurrently. Results: The most common diagnosis in this series were osteosarcoma
(44), Ewing’s sarcoma (29), fibrosarcoma of different subtypes and spindle cell sarcoma (20), chondrosarcoma (14), synovial sarcoma (10),
liposarcoma (5) and epitheloid sarcoma (4). The wbMRI was intended for follow-up evaluation for metastasis or local recurrence in 146 studies (with
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some patients undergoing multiple examinations), primary sarcoma staging and surgical planning in 61 primary cases, restaging or treatment
response evaluation after oncological event in 21 cases. The lesions’ localization, uptake and number on wbMRI, PET and scintigraphy were
compared in 52 patients. It was demonstrated that wbMRI detected all lesions shown by the corresponding nuclear medicine based imaging
modalities, except for small pulmonary nodules for which thorax CT examination is still the gold standard. Conclusion: The whole body MRI is the
state-of-the-art imaging modality in sarcoma management both from the surgeon’s point of view and also for oncological evaluation. It has the clear
advantage of avoiding unnecessary radiation exposure of the patients. Another prominent aspect of the technique is its flexibility, which allows high
quality local examination and whole body screening in the same session. The cost-effectivity must be analyzed taking into consideration the
advances in sarcoma imaging achieved with MRI technology and the time saved by avoiding repeat examinations for different surgical or
oncological purposes.

 
A-0032 New technologies in reconstruction of bone defects in children and youth with primary malignant bone tumors - own
experiences
Szafranski A., Rychlowska-Pruszynska M., Pachuta B.
Clinical Department of Oncological Surgery in Children and Youth Institute of Mother and Child, Warsaw, Poland 

Purposes: to improve the results of reconstruction after pelvic malignant bone tumours surgery. Methods: To resolve the problem of reconstruction
after resection the primary bone tumors in inconvenience localization or the big mass of the tumor we can to take advantage of new concept of using
existing solutions or Innovation technology for replacement of massive bone defects after excision of primary bone tumor. Originally Lumic
endoprosthesis was dedicated for hemipelvectomy type II and II+III by Ennekings classification. In specific situation we can using lumic for
reconstruction i.e. after hemipelvectomy type I, II and III by Enneking classification. In another situation we need Innovation technology for
replacement of massive bone defects after excision of primary bone tumor, for example Stratos system to reconstruction in the cases with thorax
bone tumor localization. Complete new technology is 3D printer. We can produce the implants of any localization, any shape. We need only a good
CT scan and computer software to produce the needed replacement for young patients. Results and Conclusions (by the clinical experience)
Chance for reconstruction of bone defects in children and youth with primary malignant bone tumors depends on: localization and extent of the
tumor, tumor reaction on neo-adjuvant chemotherapy, patients determination, surgeon determination in using of new concept of existing technology
or in using of new technology. Custom made endoprosthesis is very useful in the case of atypical tumor localization and it is possible to implant it
after good response for naoadjuvant chemotherapy. Personal experience of operating surgeon and being faithful to success is of more importance
for successful results.

 

                           98 / 112



89 / 100

30th Annual Meeting of the European Musculo-Skeletal Oncology Society Program
 

 Follow-up recurrences II.
Friday, April 28, 2017 | 13:00 - 14:30 | Plenary room
A-0113 Chondrosarcoma of the chest wall: a review of 53 cases from two Institutions
Ulrich Lenze1, Andrea Angelini2, Carolin Knebel1, Giulia Trovarelli2, Elisa Pala2, Ruediger von Eisenhart-Rothe1, Pietro Ruggieri2
1Department of Orthopedics, Klinikum rechts der Isar, Technical University, Munich, Germany 2Department of Orthopedics and Orthopedic
Oncology, University of Padova, Padova, Italy 

Introduction: Chondrosarcomas (CS) of the chest wall are rare, whereas a different biological behavior compared to CS at the extremities has often
been suspected. Purpose of this retrospective study was an analysis of the oncologic outcome (onverall survival and survival to local recurrences)
as well as complications in a larger series of patients. Methods: We retrospectively analyzed 53 patients (38 males, 15 females) with a mean age of
49 years who were treated for CS of the chest wall (sternum, clavicula or ribs) in two institutions. In total 39 central CS, 10 peripheral CS, 3
dedifferentiated CS and 1 mesenchymal CS were included. The ribs were most common affected (68%). The initial grading was G3 in 17%, G2 in
55% and G1 in 23%, 5% were dedifferentiated. The maximum tumor diameter was 10,3 cm on average. All but 2 patients underwent surgery. A
statistical analysis was performed with Kaplan Meier curves on survival and complications. Data were compared with univariate analysis. Results:
Survival on Kaplan Meier curve was about 70% at 10 years. Negative margins were achieved in 87% of all cases in which a wide resection was
intended/possible (47/51). Local recurrence was observed in 24% of all operated patients (12/51) after a mean of 31 months (1-185 months). In
patients with G2 or G3 tumors, 41% had metastases - 12% (5/41) at initial presentation and 29% (12/41) during the course of disease after a mean
of 23 months (1-122 months). At the latest follow up 30 patients (57%) were continuously NED, 3 (5%) were NED after treatment of local
recurrence, 7 (13%) were AWD, 1 (2%) was DotherD and 12 (23%) were DWD. Survival was significantly affected by tumor grade and stage;
moreover dedifferentiated CS had a worst prognosis (p
A-0122 Clinical outcome of adult patients with Ewing sarcoma is similar to pediatric cases: a 11-years retrospective study in the
Czech Republic
Dagmar Adamkova Krakorova1, Iva Zambo2, Katerina Kopeckova3, Ladislav Dusek4, Tomas Tomas5, Pavel Janicek5, StepanTucek1, Jana
Prausova3, Igor Kiss1, Michal Mahdal5.
1Masaryk Memorial Cancer Institute, Brno, the Czech Republic 21st Department of Pathological Anatomy, St. Anne’s University Hospital, Brno 32nd
Faculty of Medicine, Charles University in Prague and Department of Oncology of Motol University Hospital, Prague 4Institute of Biostatistics and
Analyses, Faculty of Medicine and Faculty of Science, Masaryk University, Brno 51st Orthopedic Department, St. Anne’s University Hospital, Brno  

Introduction: Ewing sarcoma (ES) is an exceptionally rare tumor in adults. Data regarding outcomes of adult patients with ES and experiences with
age-adapted therapeutic strategies are very limited. The aim of the study was to evaluate prognostic factors and clinical outcome in a cohort of adult
patients treated according to pediatric protocols (EURO-E.W.I.N.G 99 and subsequent EWING 2008) in two sarcoma centers in the Czech
Republic. Methods: The records of 58 ES patients (32 men, 26 women) diagnosed between 2002 and 2013 were retrospectively analyzed with a the
follow-up periods ranged from 4 to 157 months (median of 36.5 months). The median age was 29 years (range, 18-59). The most frequent location
was axial (36.2%), followed by involvement of extraskeletal tissues (34.5%) and bones of the extremities (29.3%). Twenty-eight (48.3%) patients
had metastatic disease. Results: In the cases of localized disease, the 5-year PFS and OS reached 68.5% and 76.1%, respectively. For metastatic
patients, the median OS was 19 months, with 3-year PFS and OS being 19.5% and 24.1%, respectively. The 5-year OS for entire cohort was
50.9%. Using the log-rank test, the presence of metastasis at diagnosis, local treatment without surgery and a failure to achieve CR were associated
with significantly shorter survival (p ≤ 0.001). Conclusion: Our results show that outcomes of adults with localized ES treated according to
multimodal pediatric protocols are similar to children. Treatment-related toxicity is predictable and manageable and older patients can benefit from
the aggressive pediatric treatment protocols leading to improved outcome, even though if necessary, chemotherapy doses should be adjusted.
Despite the survival improvement in patients with localized ES, the prognosis for patients with metastatic and/or recurrent disease remains poor and
future investigations of regimens with new chemotherapeutic drugs as well as targeted agents appear to be necessary. Supported by MH CZ - DRO
(MMCI, 00209805)

 
A-0001 Benefit of adjuvant radiotherapy for local control, distant metastasis, and survival outcomes in patients with localized soft
tissue sarcoma: Comparative effectiveness analysis of an observational cohort study
Florian Posch1; Jakob Riedl1; Lukas Leitner2; Bernadette Liegl-Atzwanger3; Carmen Doeller4; Angelika Bezan1; Michael Stotz1; Martin Pichler1;
Armin Gerger1; Marko Bergovec2; Herbert Stoeger1; Andreas Leithner2; Joanna Szkandera1

1Clinical Division of Oncology, Department of Medicine, Medical University of Graz, Graz, Austria;2Department of Orthopaedics and Orthopaedic
Surgery, Medical University of Graz, Graz, Austria;3Institute of Pathology, Medical University of Graz, Graz, Austria;4Department of Therapeutic
Radiology and Oncology, Medical University of Graz, Graz, Austria  

Background: Adjuvant radiotherapy (ARTX) is an accepted strategy for improving local control in patients with localized soft tissue sarcoma (STS)
undergoing curative surgery. However, the magnitude of benefit of this intervention regarding local control, and its impact on non-local treatment
outcomes such as distant metastasis and survival are ill-defined. Objective: In this study, we aim to quantify the contribution of ARTX to long-term
outcomes in STS patients after surgical resection. Methods: In this historical cohort study, we included 443 STS patients who were operated in
curative intent between 1998 and 2015 at a single academic center. Two-hundred-sixty (58.7%) patients received ARTX. After a median follow-up
period of 5.5 years (range: 18 days - 18.2 years), we observed 41 (9.3%) local recurrences, 74 (16.7%) occurrences of distant metastasis, 64
(14.5%) STS-related deaths, and 59 (13.3%) deaths adjudicated to other causes. An inverse-probability-of-treatment-weighting (IPTW) analysis
was implemented to rigorously account for imbalances in prognostic variables between adjuvant treatment groups. Results: As expected, patients
receiving ARTX were more likely to have high-grade G3 tumors (p
A-0248 The Incidence and prognosis of patients with skip metastases in those with Osteosarcoma and Ewing’s Sarcoma
James Barnett, Jakub Jagiello, Panos Gikas, Rob Pollock, Will Aston, Tim Briggs, Asif Saifuddin
Royal National Orthopaedic Hospital, Stanmore, United Kingdom

Osteosarcoma and Ewing’s sarcoma are malignant bone tumours. Treatment of these lesions in long bones involves limb salvage surgery or
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endoprosthetic replacement, in conjunction with neoadjuvant chemotherapy. MRI is important for local staging and allows assessment of
intramedullary and extramedullary extension. Intramedullary extension includes the presence of skip metastases. These are focal areas of tumour
cells in the same bone as the primary lesion. Skip metastases are rare in high-grade osteosarcoma and patients have poor prognoses. Whole bone
MR is used to stage patients with osteosarcoma and Ewing’s Sarcoma and assess for the presence of skip metastases. In this study we evaluate
the prognosis of these patients over a 10 year period. Methods Data was retrospectively collected from 2007 to 2016. All patients with a diagnosis of
osteosarcoma or Ewing’s sarcoma were included. Data collected included demographic details, radiological investigations, and histopathology
reports. They were divided into those demonstrated to have skip metastases on the initial whole bone magnetic resonance scan. Images were
reviewed by a consultant radiologist. Results There were a total of 506 patients with a diagnosis of osteosarcoma or Ewing’s sarcoma between
2007 and 2016. The average age of patients was 24.3 with a range of 1 to 95 years. 57% of the patients were male. For these patients, the mortality
rate was 23% (114) at an average of 24 months following referral. Skip metastases were present in 19 patients (3.75%). In patients with skip
metastases the mortality rate was 53% with a mean of 18 months following referral. In those that had excision of the tumour with histologically
complete excision with limb salvage or amputation of the affected limb (47%), the mortality rate was 33% Conclusions This study over a 10 year
period shows that the mortality rate of patients with skip metastases (53%) is significantly greater than those without (23%) on presentation. The
mortality rate reduces with excision of the affected tumour with complete surgical margins or on amputation to 33%.

 
A-0192 Superficial soft tissue sarcoma description of a series of 1142 patients.
Marie Sunyach, Jean Yves Blay , Martine Delannes, Jean-Michel Coindre, Meeus Pierre, Nicolas Penel, Laurence Moureau Zaboutto, Cramen
Llacer, Isabelle Ray Coquard, Cecile Le Pechoux
Centre Léon Bérard Lyon France, institue Gustave Roussy, Paris France, Centre oscar Lambret Lilles France, Centre Val D'aurelle Montpellier
France

Superficial soft tissue sarcoma represents a pathologically and clinically heterogeneous tumoral subgroup with better prognosis than deep sarcoma.
The aim of the present study is to describe management of care. The results of therapeutic strategies less aggressive than those used for deep
sarcomas are also evaluated. Dermatofibrosarcoma protuberans are not analyzed.rnrn One thousand two hundred eleven patients treated for
superficial soft tissue sarcoma retrieved from the French the Conticabase (Connective Tissue Cancer Network database) and analyzed.rnrnThe
median age was 63 ranged from 11 to 97 years old. There were 521 males and 690 females. The median tumor size is 40.0 mm (1-300 mm). The
most frequent histological types are (angiosarcoma (16.7%), leiomyosarcoma (20 %), myxofibrosarcoma (14.1%) and undifferentiated pleomorphic
sarcoma (17.2%)). Tumor grade (according to FNCLCC) are: grade I in 15.4%, grade II in 40.5%, grade III in 37.0% FNCLCC not applicable: 7.1%.
The tumor is localized in lower limb (38.6%), trunk wall (30.1%) and upper limb (20.6%). The surgical margins are: R0 (76.8%), R1 (20.4%), R2
(1.2%). A second surgery was required in 485 pts (in a reference center 386pts or not 99 pts). Adjuvants strategies include radiotherapy in 338
(28.8%) patients, chemotherapy in 92 pts (7.8%) and both in 101 pts (8.6%). Six hundred and forty- four (54.8%) patients underwent only surgery.
rnrnLocal recurrence (LR) occurred in 336 pts (27, 7%) and metastatic recurrence in 104 pts (17.5%) mostly in lung. 104 patients have direct
metastatic recurrence. The estimated 3-yr and 5 year overall survival rate were respectively 85.2% (95% CI 82.8-87.4) and 79.3% (CI 76.4-81.9).
280 (23.2%) patients died in this series, 169 (14%) due to Sarcoma. rnGrade and tumour size are similar between patients with CR and patients
with LR whereas margin are different. rn26.1% of recurrence (LR and direct metastasis recurrence) are among angiosarcoma. Two hundred and
thirty-two pts (-36.8%) presented a LR after surgery versus 29pts (31, 5%) after surgery with chemotherapy, 46pts (14, 3%) in case of adjuvant
radiotherapy and 24 pts (24, 7%) in case of chemotherapy and radiotherapy. After re-excision LR occurred in 15% if the re excision is performed at
refence center versus 42,4% if reexision is performed outside. rnIn this series the local relapse rate is high despite satisfactory overall survival. More
aggressive local strategies probably adapted to histologic subtype are needed.rn

 
A-0232 Early and late recurrences in osteosarcoma of the limbs
Guido Scoccianti1, Giovanni Beltrami1, Filippo Frenos1, Angela Tamburini2, Andrea Cambiganu1, Francesco Muratori1, Domenico Andrea
Campanacci1, Rodolfo Capanna3

1Careggi University Hospital, Orthopaedic Oncology Dept, Firenze, Italy 2Meyer University Hospital, Oncohematology Dept, Firenze, Italy 3Pisa
University, Orthopaedic Dept, Pisa, Italy 

Purposes Osteosarcoma is a rare high grade neoplasm, but is the most common primary bone malignancy in children. A multidisciplinary approach
is mandatory, in order to plan limb salvage and disease control. In this study, we retrospectively analyze our series, in order to identify possible risks
factors for local or systemic disease progression. Matherials and Methods From 1994 to 2016, at Department of Orthopedic Oncology of Florence,
283 patients affected by extremity osteosarcoma were treated. They were 164 males and 119 females with a mean age at diagnosis of 23 years
(5–85). Low Grade (LG) osteosarcoma were found in 37 cases, High Grade (HG) in 246. The lower limb was involved in 245 cases and upper limb
in 38. 258 cases (91%) were treated by primary limb sparing surgery, 25 cases (9%) by primary amputation. Adequate surgical margins (wide and
radical) were achieved in 249 cases (88%). 241 (85%) patients received neoadj-adj chemotherapy. Results At an average follow-up of 57 months
(2–270), 186 patients were continuously disease free, 27 had no evidence of disease after treatment of local relapse, 23 were alive with disease, 44
were dead of disease and 3 dead of another cause. Local recurrence (LR) occurred in 31 cases (11%); in 10 patients before one years, in 17
patients between 1 and 5 years and in 4 patients after five years. 69 cases (24%) developed metastases. LR in LG patients were 5 (14%) while in
HG patients were 26 (11%). In LG patients Overall Survival (OS) at 10 years was 80% in patients with LR and 96% in patients without LR
(p=0.1225). Metastases free survival (MFS) at 10 years was 83% in patients with LR and 87% in patients without LR (p=0.1749). We analyzed the
patients with early LR ( 5 years). OS at 10 years was 67% vs 100% (p=0.4142) and MFS was 67% vs 50% (p=0.8864) respectively in patients with
early LR ( 5 years). Conclusions In our experience, early local recurrence was associated with high mortality (60%) and high incidence of
metastases (70%), while late local recurrence had a safer life expectancy. Multimodal treatment combining surgery and chemotherapy showed a
low morbidity allowing disease control in half of the patients.

 

A-0094 Myxoid liposarcoma: local relapse and metastatic pattern. A retrospective study of 43 patients. 
Hans Roland Dürr1, Jessica Rauh1, Andrea Baur‐Melnyk2, Thomas Knösel3, Lars Lindner4, Falk Roeder5,6, Volkmar Jansson1, Alexander Klein1 1
Musculoskeletal Oncology, Department of Orthopaedic Surgery, Physical Medicine and Rehabilitation, Campus Grosshadern,
Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany 2 Institute of Radiology, Campus Grosshadern,
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Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany 3 Institute of Institute of Pathology, Campus Grosshadern,
Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany 4 Department of Medicine III, Campus Grosshadern,
Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany 5Department of Radiotherapy, Campus Grosshadern,
Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany 6 CCU Radiation Oncology, German Cancer Research Center
(DKFZ), Heidelberg All authors are part of the SarKUM, the Bone and Soft Tissue Tumor Center of the University Hospital,
Ludwig‐Maximilians‐University Munich.
Musculoskeletal Oncology, Department of Orthopaedic Surgery, Physical Medicine and Rehabilitation, Campus Grosshadern,
Ludwig‐Maximilians‐University, Marchioninistr. 15, 81377, Munich, Germany 

Purpose Liposarcomas are the second most common type of soft tissue sarcomas, 30‐50% of these are of myxoid or myxoid round cell subtype.
The propensity of the tumor to metastasize to nonpulmonary soft‐tissues is well known. Myxoid liposarcoma is particular radiosensitive. The aim of
this retrospective study was to analyze the local control rates, the metastatic pattern and survival of patients in a consecutive single‐institution
series. Methods From 1983 to 2015, 43 consecutive patients with myxoid liposarcoma of the extremities and trunk wall underwent limb‐sparing
resections. The margin was defined as R0 (wide resection) or R1 (marginal resection). All patients were followed for evidence of local recurrence or
distant metastasis. Overall and recurrence‐free survival was calculated. Results The mean age was 48.6 years. The lower extremity was involved in
40 cases; the mean tumor size was 12 cm. In 31 cases a wide (R0) resection and in 12 a marginal (R1) resection was performed. Grading was G1
in 14, G2 in 25 and G3 in 4 cases. 9 patient died in follow‐up, 4 of them had proven metastatic disease (3 initially, 1 after treatment), all
nonpulmonary. 5‐year local recurrence (LR) free survival was 82%. 4 (9.3%) patients developed LR. All of them had a marginal (R1) resection.
Overall survival (OS) was 81% after 5 years and 72% after 10 years. In multivariate analysis age, Grading and size proved to be significant on OS.
The logrank test proved significance only for metastatic disease and age over 48 years. Conclusion 5‐year local recurrence free survival was 82%.
In total 4 (9.3%) patients developed local recurrences 21, 34, 42 and 49 months after surgery. All of them had a marginal (R1) resection (4/12 R1, 0
of 31 R0; p=0.0034) and a G2 tumor (n.s.). All 4 had radiation therapy, in 2 cases each adjuvant and neoadjuvant. Only one of those 4 had
metastatic disease (initially) and deceased in follow‐up. Local recurrence free survival was not influenced by radiation therapy. In one patient
metastatic disease developed 2 months after surgery retro‐ and intraperitoneal, all 3 patients with preexisting metastatic disease showed
progression. There were no pulmonary or skeletal metastases. Overall survival was 81% after 5 years and 72% after 10 years, progression free
survival was 78% after 5‐years. Patients with primary tumors had a mean overall survival of 196 months in recurrent disease 60 months respectively
(n.s.). In multivariate analysis the patient and tumor depending factors as age, Grading and size proved to be significant on overall survival. The
logrank test only proved significance for metastatic disease and age over 48 years.

 
A-0133 Clear-Cell SARCOMA – Preliminary results of an EMSOS- & DGOOC-wide follow-up study. 
J.Bruns1, M. Hillmann2, M.Dominkus3, T.Kluba4, N. Südkamp5, M. Panzica6, P.O. Tunn7, B. Alpan8, J.Hardes9, Y. Bakhshai10, E. Goldenitsch11, A.
Leithner12, U. Lenze13, M. Rudert14, C.Gebert15

1: Krankenhaus Gross-Sand Hamburg, GER; 2: doctoral student Hamburg GER; 3: Dept Orthop. Surg. University Vienna Austria; 4: Dept Orthop.
Surgery, Univ. Tuebingen GER; 5: Dept. Orthop. & Traumatol. Univ Freiburg, GER; 6: Dept. of Traumatologie, Med. Univ. Hannover, GER; 7: Dept.
Tumororthop. Helios Klinik Berlin, GER; 8: B. Alpan, Dept. Orthop. Istanbul, TUR; 9: Dept Orthop. Surgery Muenster, GER; 10: Dept Orthop.
Surgery L.-M. Univ. Munich,GER; 11: Dept. Orthop. Surg. Krankenhaus Gersthof, Vienna; Austria12: Dept Orthop. Surg. Univ. Graz, Austria; 13:
Dept Orthop. Surg. Technic. Univ. Munich, GER; 14: Dept. Orthop.Surg. Wuerzburg,GER; 15: Dept. Tumororthop. Vollmarstein,GER.  

Clear cell sarcoma (CCS) is a rare and highly malignant soft tissue sarcoma (STS) constituting 1% of all STS. It most often appears in the soft
tissue closely assocíated with tendons, aponeuroses, or fascial tissue of the distal extremities. It shares features of melanomas, hence being
dubbed as soft tissue melanoma or clear cell sarcoma of the tendons and aponeuroses (CCSTA). CCS differs from more commonly STS by its
more aggressive growth and greater propensity to metastasise to lymph nodes, bones and lung. On a molecular basis, CCS is characterised by the
chromosomal translocation. We sampled EMSOS- and DGOOC-wide data of patients who had been treated for CCS to achieve results from a
greater cohort to analyse factors possibly influencing long-term results. Results: Fourteen institutions contributed there data. Most of them are from
university hospitals from Austria, Germany and Turkey. The maximum of cases per institution was 15 (Vienna), the minimum was one case (own
one). As an overlook and as interim results it seems that wide or R0 resection is one of the most important prognostic factors for survival.
Nevertheless, the median to DOD (N=24) was 14 months; the median FU (N=31) was 21 months. Most of the patients had been treated with a wide
or R0 resection. In 16 cases an amputation/exarticulation was necessary; 14 patients needed plastic surgery for reconstruction and limb salvage.
We are now looking for the influence of adjuvant or neo-adjuvant radio- and/or chemotherapy As a preliminary impression it seems that the quality of
the resection influences most importantly the survival.

 
A-0199 FOLLOW UP AND LATE RECURRENCES IN A LARGE PATIENT POPULATION TREATED WITH EXTERNAL BEAM RADIATION
THERAPY PLUS BRACHYTHERAPY FOR SOFT TISSUE SARCOMAS
A. Cortesi1,2, G. Ghigi1, A. Galuppi2, G. Compagnone3, G. Bianchi4, D. M. Donati4, A. Romeo5, A. Tesei6, A. Paioli7, S. Ferrari7, M. Gambarotti8, A. G.
Morganti2, S. Cammelli2
1Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori IRST- IRCCS, Radiotherapy Department, Ravenna, Italy 2University of Bologna,
Radiation Oncology Unit- Department of Experimental Diagnostic and Speciality Medicine - DIMES, Bologna, Italy 3University of Bologna, S. Orsola-
Malpighi Hospital, Medical Physic Unit, Bologna, Italy 4Istituto Ortopedico Rizzoli, III Clinica Ortopedica, Bologna, Italy 5Istituto Scientifico
Romagnolo per lo Studio e la Cura dei Tumori IRST- IRCCS, Radiotherapy Department, Meldola, Italy 6Biosciences Laboratory, Istituto Scientifico
Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, Italy 7Istituto Ortopedico Rizzoli, Department of Oncology, Bologna, Italy 8
Istituto Ortopedico Rizzoli, Department of Pathology, Bologna, Italy 

Introduction. The standard primary treatment for soft tissue sarcoma (STS) is radical surgical resection, preceded or followed by radiotherapy. The
purpose of this retrospective study was to assess the efficacy and safety of perioperative brachytherapy (BRT) plus postoperative external beam
radiation therapy (EBRT) in a large population and to evaluate the clinical outcome of patients during follow-up (FU). Methods. Two hundred eighty-
nine patients presenting with high grade primary or recurrent STS of extremities or trunk treated with surgery and perioperative BRT followed by
adjuvant EBRT +/- chemotherapy (CHT) were retrospectively analysed. One hundred and seven patients (37.02%) were treated for primary STS,
sixty-six (22.84%) for recurrent STS, while one hundred and sixteen patients underwent BRT + EBRT after unplanned surgery and re-excision of the
scar (radicalization) within a maximum of 3-6 months from the previous surgery. The primary end point of the study was to evaluate the outcome of
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patients during FU and determine differences among the three groups in terms of local control (LC). All patients underwent the same radiotherapy
treatment. At the time of surgical excision, the Clinical Target Volume (CTV) of BRT was defined by surgical, pathological and imaging findings. The
delivered dose was 20 Gy at dose-rate of 0.30-0.80 Gy/hour and 0.80 Gy/pulse for Low Dose-Rate (LDR) and Pulsed Dose-Rate (PDR),
respectively. Most patients underwent a pre-operative MRI-scan, which was co-registered, if possible, with the planning CT scan for delineation and
outlining EBRT target volumes and normal tissues including the organs at risk (OAR). EBRT was delivered with 3D-technique using multiple beams,
the median prescribed dose was 46 Gy to the planning target volume (PTV), conventionally fractionated. Neoadjuvant and adjuvant CHT was used
in patients with potentially chemosensitive histological subtypes. Univariate analysis was estimated according to Kaplan-Meier method and the log-
rank test. Results. 289 patients (median age 53 years, range: 9-86), treated from January 2000 to January 2011 for high grade primary, recurrent or
re-excised STS were included in this retrospective analysis. Median follow-up was 81 months (range: 4-176). Thirty-nine patients (13.49%)
developed local recurrences during FU, thirty-six (12.46%) died. Late (>3 years) local recurrences were recorded in 11 patients. A higher LC was
recorded in patients treated for re-excised STS, compared to primary or recurrent tumors: 5-year LC were 94.3% vs 80.9% and 78.7%, respectively,
while 10-year LC were 94.3%, 77.2% and 65.6%, respectively; p: 0.002. Statistical significance was also achieved for overall survival: 5-year OS
were 91.7%, 87.4% and 75.1% respectively for re-excised, primary and recurrent STS; p: 0.015. Conclusion: The results of this analysis confirm
those observed in other studies showing that a combination of BRT and EBRT is able to produce high LC and OS rates. Prospective studies on the
use of BRT/EBRT with uniform radiation doses and large patient population in the adjuvant setting of STS are still needed to define the optimal
treatment schedule.

 
A-0203 BRACHYTHERAPY PLUS EXTERNAL BEAM RADIATION THERAPY FOR THE TREATMENT OF LATE RECURRENCES IN
SOFT TISSUE SARCOMAS: FOLLOW UP AND OUTCOMES
S. Cammelli1, A. Cortesi1,2, A. Galuppi1, I. Ammendolia1, A. L. Angelini3, G. Bianchi4, D. M. Donati4, G. Ghigi2, E. Palmerini5, S. Ferrari5, M.
Gambarotti6, A. G. Morganti1
1University of Bologna, Radiation Oncology Unit- Department of Experimental Diagnostic and Speciality Medicine - DIMES, Bologna, Italy 2Istituto
Scientifico Romagnolo per lo Studio e la Cura dei Tumori IRST- IRCCS, Radiotherapy Department, Ravenna, Italy 3University of Bologna- S. Orsola-
Malpighi Hospital, Medical Physic Unit, Bologna, Italy 4Istituto Ortopedico Rizzoli, III Clinica Ortopedica, Bologna, Italy 5Istituto Ortopedico Rizzoli,
Department of Oncology, Bologna, Italy 6Istituto Ortopedico Rizzoli, Department of Pathology, Bologna, Italy

INTRODUCTION AND OBJECTIVES. To evaluate clinical outcome during follow-up (FU) in patients with late recurrent soft tissue sarcomas (STS)
after adequate surgery, treated with perioperative brachytherapy (BRT) and adjuvant external radiation therapy (EBRT). METHODS. Sixty patients
presenting high grade recurrent STS of extremities or trunk treated with surgery and perioperative BRT followed by adjuvant EBRT +/-
chemotherapy (CHT) were retrospectively analysed. Local recurrences occurred after a median of 41.3 months after the first surgery (range: 5-268
months). The primary end point of the study was to evaluate patient outcomes during FU. Secondary end point was to identify prognostic factors of
patients outcome in terms of local control (LC), metastasis-free survival (MFS), disease-free survival (DFS) and overall survival (OS). BRT delivered
dose was 20 Gy (with Low Dose-Rate or Pulsed Dose-Rate technique). EBRT was delivered with 3D-technique using multiple beams. The
prescribed dose was 46 Gy to the planning target volume (PTV), delivered over 23 daily fractions. Neoadjuvant and adjuvant chemotherapy was
used in patients with potentially chemosensitive histological subtypes. Univariate analysis was estimated according to Kaplan-Meier method and the
log-rank test. RESULTS. Sixty patients (median age 53.5 years, range: 9-79), treated from January 2000 to January 2011 for high grade recurrent
STS were included in this retrospective analysis. Median follow-up was 60.9 months (range: 15-114), starting from the second surgery, performed
for the late local recurrence. Thirteen patients out of 60 (21.7%) relapsed during FU, fifteen (25.0%) developed metastases and thirteen died. One-
year LC, MFS, DFS and OS were 93.2%, 90.0%, 86.4% and 100.0%, respectively. 5-year LC, MFS, DFS and OS were 76.7%, 74.3%, 62.2% and
74.6%. Higher 5-year MFS, DFS and OS were recorded for patients who have developed late (>3 years) local recurrences vs early (
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Bone graft / Prosthesis
Friday, April 28, 2017 | 13:00 - 14:30 | Session room
A-0167 Is allograft-prosthetic composite reconstruction an appropriate treatment option in patients undergoing limb salvage
surgery? A long term follow-up study  
P.T.J. Sanders, M.P.A. Bus, G. Simonis, R.J.P. van der Wal, M.A.J. van de Sande, P.D.S. Dijkstra
Leiden University Medical Center, Leiden, The Netherlands

Purpose Allograft-prosthetic composites (APC) are a well-known alternative to megaprostheses for joint reconstruction after tumour resection.
Potential advantages include restoration of bone stock and ligamentous or tendinous reattachment. However, allografts have been associated with
high rates of infection, and patients are at risk for non-union and allograft fractures. Long-term follow-up studies are currently lacking. We aimed to
evaluate clinical results of APC reconstructions with a minimum follow-up of 10 years. Methods We retrospectively identified 59 patients (33
male,56%) who underwent a total of 66 APC reconstructions from 1992-2006. Median follow-up was 21 years (95%CI18.9-23.1). At 10 and 15
years, 27 (46%) and 23 (39%) patients were alive. Predominant diagnoses were osteosarcoma (n=23,39%) and chondrosarcoma (n=16,27%).
Thirty patients (51%) received chemotherapy, five (9%) underwent irradiation. Tumours were located in the proximal femur (n=25,42%), distal femur
(n=14,24%), proximal tibia (n=13,22%) and proximal humerus (n=7,12%). Fifty-six grafts (85%) were fixed using plate osteosynthesis; others were
deemed sufficiently stable without osteosynthesis. Additional strut grafts were used in 28 reconstructions (42%). Forty-seven implants (71%) were
cemented in the allograft. Median allograft length was 15cm (6-34cm). Results With failure for mechanical reasons (Henderson 1-3) as the end-
point, survival rates at 5, 10 and 15 years were 77%, 65% and 58%, respectively. With failure for infection (Henderson 4) as the endpoint, survival
was 96% at 5, 10 and 15 years. Instability (Henderson 1) occurred in nine reconstructions (14%), after a median of 27 months (3-279). Non-union
(Henderson 2) occurred in 10 reconstructions (15%), necessitating re-fixation and bone grafting in all cases, after a median of 12 months (6-36).
Fractures (Henderson 3) occurred in 16 reconstructions (24%) after a median of 3 years (1.0-15.1). Infections (Henderson 4) occurred in five
reconstructions (8%). All within six months (0.4-5.7), one of which after a secondary procedure. Two infections could be eradicated; three infected
reconstructions were removed. Local recurrence (Henderson 5) resulted in failure of two reconstructions (3%). Survival of the APC at 15 years was
83% for proximal-femoral reconstructions, 47% for distal-femoral reconstructions, 45% for proximal-humeral reconstructions and 29% for proximal
tibial reconstructions. Sixty-three percent of patients experienced one or more complication(s), necessitating reoperations in 56%. Nine patients
(15%) experienced a complication that necessitated operative intervention after more than ten years of follow-up. Eighteen reconstructions (27%)
were converted to a megaprosthesis, after a median of 6.8 years (0.6-20.2). Ablative procedures were performed for infection (n=3) and tumour
progression (n=1); limb-salvage was achieved in 55 patients (93%). Conclusions Allograft-prosthetic composite reconstructions are associated with
a considerable risk of complications, both on the short and long term. Non-union of allograft-host junctions is the main concern in the first year.
Fractures are the predominant mode of failure on the long term, occurring as late as 15 years after the primary procedure. For aforementioned
reasons, we are of the opinion that APCs should not routinely be used for reconstruction after tumour resection. They may, however, be useful to
(partially) restore bone stock and to postpone the use of endoprostheses in young patients.

 
A-0282 Long-term Clinical Outcome of Massive Allograft Reconstructions after Primary Bone Tumor Resection in the Lower
Extremity
JF Spierings1, JI Albergo2, MPA Bus1, MA Ayerza2, MAJ van de Sande1, GL Farfalli2, LA Aponte Tinao2, PDS Dijkstra1
1Leiden University Medical Center, Leiden, The Netherlands 2 Italian Hospital of Buenos Aires, Buenos Aires, Argentina 

Background: A number of studies on massive allograft reconstructions for bone tumors reported that most complications occur in the first years after
surgery and after that, allografts become relatively stable and reliable. Others however raised concern about long-term complications and failures,
and advised caution in using massive allografts for reconstruction of large bone defects. Nevertheless, studies focusing on long-term outcomes
remain scarce. We aimed to assess the incidence and mechanisms of complications and failure of intercalary and osteoarticular allograft
reconstructions of the femur and tibia with a minimum follow-up of ten years. Methods: We present a retrospective multicenter cohort study from two
referral centers of orthopaedic oncology. Through our institutional databases, we identified a total of 260 patients (139 male, 54%) who received an
intercalary (n=131, 50%) or osteoarticular (n=129, 50%) allograft reconstruction during primary treatment of a primary malignant or aggressive
benign bone tumor of the femur (n=166, 64%) or tibia (n=94, 36%) from 1980 to 2006, with a minimum follow-up of ten years. Median age at surgery
was 18 years (3-71). Predominant diagnoses were osteosarcoma (n=149, 57%), Ewing’s sarcoma (n=28, 11%) and giant cell tumor of bone (n=26,
10%). Median follow-up was 15.3 years (95% CI, 14.4-16.1). Chemotherapy was given to 186 patients (72%), six (2%) had radiotherapy. Most
grafts were fixed using either a single (n=109, 42%) or multiple (n=68, 26%) plate(s), others were fixed using an intramedullary nail (n=39, 15%) or
(an array of) other techniques. The majority of the resections comprised either 25-50% (n=168, 65%) or 50-75% (n=55, 21%) of the total length of
the affected bone. Results: Ninety-three reconstructions (36%) failed: 24 of 78 (31%) femoral osteoarticular, 26 of 88 (30%) femoral intercalary, 28
of 51 tibial (55%) osteoarticular, and 15 of 43 (35%) tibial intercalary allografts. Predominant reasons for failure were fracture (n=37, 14%), infection
(n=24, 9%), tumor recurrence (n=17, 7%) and nonunion (n=9, 4%). Nineteen reconstructions (7%; nine osteoarticular and ten intercalary) failed
after more than ten years of follow-up; reasons for late failure were fractures in 12 (5%), nonunion in two (1%), infection in two (1%), instability in
one, tumor recurrence in one and osteoarthritis in one. With failure for graft-related reasons (Henderson 1-4) as the end-point, reconstruction
survival rates at 5, 10, and 20 years were 72, 71, and 61% for osteoarticular, and 84, 77, and 62% for intercalary allografts, respectively. At follow-
up, 177 patients (68%) had the original allograft in situ, 43 (17%) had a revision allograft or vascularized fibula, and 25 (10%) an endoprosthesis.
Fourteen patients (5%) underwent an ablative procedure, one had an arthrodesis. Conclusions: Massive allograft reconstructions of the lower
extremity are associated with a substantial risk of late failure. Other than was previously believed, the risk of late failure is comparable between
osteoarticular and intercalary reconstructions. Fracture is the predominant failure mechanism on the long term. Nevertheless, the vast majority of
our patients had either the original allograft or a revision reconstruction in situ at final follow-up, indicating that most complications can be
adequately managed.

 
A-0179 Excision, irradiation, reimplantation versus allograft reconstruction following segmental resection of tibial sarcomas: Is a
vascularised fibula graft necessary?
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Jeys L, Wadkin J, Hall A, Grimer R, Parry M, Evans S, Stevenson JD
Royal Orthopaedic Hospital Birmingham United Kingdom

Purposes Reconstruction for limb salvage surgery following segmental resection of the tibia poses many surgical challenges. In this paper we
present our experience of biological reconstruction of the tibia following resection of tibial sarcomas. Methods We performed a retrospective search
of our prospective oncology database to identify all patients who had undergone a biological reconstruction following resection of a tibial sarcoma.
The reconstructions were categorised into two groups. Group 1 underwent excision, extracorporeal irradiation and reimplantation; Group 2
underwent allograft reconstruction. Within each group an intramedullary fibula autograft was used to augment the reconstruction, which was either
vascularised or non-vascularised. The patients’ medical records were examined to determine indication for surgery alongside the incidence of graft
failure, local recurrence, metastasis, leg length discrepancy, time to union and complication rate including fracture, infection and revision surgery.
The patients were also assessed for their functional outcome using the Toronto Extremity Salvage Score (TESS). Results 24 patients were
identified. Surgical indications included osteosarcoma (11), Ewing’s sarcoma (5), adamantinoma (6), giant cell tumour of bone (1) and pleomorphic
sarcoma (1). Group 1 included 17 patients, 11 male and six female. Median age at diagnosis was 13 years (range 7-25 years). In nine patients an
intramedullary, vascularised fibula graft was used and in eight a non-vascularised fibula graft. Overall limb salvage rate was 94% (n=16), local
recurrence rate occurred in one patient (6%) and metastasis in two (12%). One case of non-union occurred in each sub-group. Overall median time
to union was 127 weeks (range 23 - 320); median time to union with a vascularised fibula was 132 weeks (range 58 - 320) and with a non-
vascularised fibula was 94 weeks (range 22 - 216). Complication rates in the patients receiving vascularised fibula grafts included fracture 44%
(n=4), infection 67% (n=6), revision surgery 89% (n=8) and leg length discrepancy 33% (n=3) and the mean TESS score was 67% (range 62 – 72)
at final follow-up. Complication rates in the patients receiving non-vascularised fibula grafts included fracture 13% (1), infection 38% (3), revision
surgery 25% (2) and leg length discrepancy 25% (2) and the mean TESS score was 56% (range 42 – 70). Group 2 included seven patients, two
males and five females. Median age at diagnosis was 18 years (range 7 -43). In all patients receiving a tibial allograft, an intramedullary, non-
vascularised fibula graft (‘hotdog’) was used. Overall limb salvage rate was 100% (n=7). There was no incidence of local recurrence or metastasis.
Overall median time to union was 23 weeks (range 14 - 26) and there were no cases of non-union. Complications included fracture 33% (3),
infection 11% (1) and revision surgery 22% (2) and the mean TESS score was 64% (range 55 – 72). Conclusions The use of a tibial allograft,
augmented with a non-vascularised, intramedullary fibula autograft, provides a reliable method of limb salvage surgery in patients following
segmental tibial resection. Significant complications are seen with excision, irradiation and reimplantation.

 
A-0084 Biologic Intercalary reconstruction after resection of a bone tumour in the lower limb, about 65 cases : whta’s best for
children and adolescent: Vascularized fibula alone, allograft and vascularizd fibula or induced membrane ?
de Tienda M1, Mascard E1, Glorion C1, Mary P2, Pannier S1

1Orthopedic surgery department, University Paris 5, Necker hospital, 75015, Paris, France;2Orthopedic surgery department, Trousseau hospital,
75012, Paris, France.

Aim : to compare 3 modalities of biologic reconstruction after resection of bone tumors in lower limb. 65 patients, aged 4 to 17 (mean 11±3.3) had a
biologic reconstruction after resection of a malignant bone tumor from 1986 to January 2014 in three different institutions. There were 40
osteosarcomas, 20 Ewing, and 5 other tumors, in 47 femurs and 18 tibias. Length of resection ranged from 11 to 30 cm (mean 19). Three different
techniques were used : 31 patients had a vascularized fibula transfer (VFT), 16 had an allograft with VFT (AVFT) and 18 were treated according
Masquelet’s technique of the induced membrane (IM) with a provisory reconstruction with a cement spacer at time of tumor resection and a
secondary reconstruction with bone grafting 6 to 8 weeks after the end of chemotherapy. Different techniques of osteosynthesis (plate, blade plate,
LCP plates, intramedullary nail and K-wires). Functional results were assed according to the MSTS score. The main criteria to compare the different
techniques was the healing index (HI) representing the time to complete bone healing divided by the length of reconstruction. Results : The mean
follow-up was 8.7 years (2 to 18). The mean MSTS score was 88% In the 47 femurs all patients but 2 had healed at last FU. One had an amputation
for infection and the other had an amputation for a local recurrence after deep infection. 27 had healed after one attempt. The mean healing index
was 0.72 ± 0,66, significantly higher in VFT 0.91 than other techniques (p=0.04). More revisions were performed in the VFT group 2.33 vs 0.4 in
other techniques (p=0.01). The were also more pseudarthroses and axial deviation in the VFT group. The best healing index was achieved in the
AVFT group. Two patients with IM had catastrophic graft resorbsion. 5 patients had an infection all after IM or two stage VFT. In the 18 tibias all
patients had healed at last FU. All patients were treated with VFT or IM (but non AVFT). The mean healing index was 0.84 ± 0,50, with no difference
between the two techniques. More revisions were performed in the VFT group 1.9 vs 0.86 in IM, but some of theses occurred after hardware
removal. The were more fractures and axial deviation in the VFT group and more pseudarthroses in the IM group. 2 patients had an infection. In
femur, when feasible a one stage procedure should be preferred because a lower rate of infections and better conditions for microvascular surgery :
we recommend the combination of a vascularized fibula to an allograft that allowed definitive results in one procedure without revision in most of our
patients. In tibia, IM and VFT had comparable mechanical results but the IM seems a more simple with no donor site complications and should be
preferred.

 
A-0098 Long Term Follow-up of Allografts Reconstructions After Sarcoma Resection in Children Under 10 Years
Luis A Aponte-Tinao1, Jose I Albergo1, Miguel A Ayerza1, D. Luis Muscolo1, Federico Milano1, German L Farfalli1
1Hospital Italiano de Buenos Aires

Background: Resection of bone sarcomas and reconstruction with an allograft in patients younger than 10 years old is challenging. The procedure
had acceptable results regarding allograft survival and functional scores. However, long-term studies analysing late complications and final limb-
length discrepancy in those patients in whom growth potential was altered as a result of the loss of one physis during tumor resection are scarce.
We proposed to analyse: (1) the final limb length discrepancy and how was it managed; (2) the risk of amputation, (3) the risk of allograft failure; and
(4) the risk of second surgery due to complication. Patients and Methods: We reviewed those 22 patients younger than 10 years old who received
an allograft after resection of a bone sarcoma that were previously reported. At last follow-up, 6 patients died of disease. The minimum follow-up for
the 16 alive patients was 10 years (mean, 13.5 years; range, 10–22 years). The mean age at time of original surgery was 7 years (range, 2–10
years), and the mean age of the 16 alive patients at last follow-up was 20 years (range, 15–28 years). This series included 14 osteosarcomas and 2
Ewing sarcomas. Ten reconstructions were performed with an intercalary allograft and 6 with an osteoarticular allograft. Physes were uninvolved in
3 patients and one physis in 13. The risk of amputation, allograft failure and secondary surgery due to a complication were calculated by competitive
risk analysis method. Results: We observed no limb-length discrepancy in patients with both physes preserved (2 femurs and 1 tibia). The
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remaining 13 patients developed a limb-length discrepancy. Seven patients (4 femurs, 2 tibias and 1 humerus) developed a shortening of 3 cm or
less (mean 2.4 cm, range, 1–3 cm) and no lengthening was performed. Six patients developed more than 3 cm of limb discrepancy (all distal femoral
reconstructions). In 4 patients a femoral lengthening was done, while 2 refused this procedure. In the 4 elongated patients, one patient maintained 4
cm of discrepancy while in the other 3 the discrepancy was solved. The risk of amputation was 4 % (95% CI, 0-15) and the risk of allograft failure
was 14% (95% CI, 0-30). The risk of second surgery due to a complication was 28 % (95% CI, 8-48). Eleven complications required a second
surgery. Four allografts were removed (one infection, one local recurrence and two fractures) and 7 allografts were preserved (two soft tissue local
recurrence, three fractures, one nonunion, and one tibial deformity). One of the 16 patients developed a second sarcoma (Ewing Sarcoma) 11 years
after an osteosarcoma. Conclusions: Those patients in whom growth potential was altered more than 3 cm, as a result of the loss of one physis
during tumor resection, could be managed with femoral elongation. We found at longer follow-up not additional complications that required the
removal of the allograft. However, we found complications that although preserved the allograft required additional surgeries. We consider allograft
reconstruction after sarcoma resection an appropriate reconstructive procedure in skeletally immature children.

 
A-0089 Management of Complications of Allograft Reconstruction in Primary Musculoskeletal Tumors: A 25-year institutional
experience
Joseph Benevenia, Joseph A. Ippolito, Maximilian Martinez, James Nuttall, Kathleen S. Beebe, Francis R. Patterson
Department of Orthopaedics, Rutgers New Jersey Medical School

Introduction: The current treatment of musculoskeletal tumors with limb sparing techniques has evolved, with advances in endoprosthetics changing
the way in which we utilize allografts. Advanced imaging and neoadjuvant treatments have enabled joint-sparing procedures – intercalary and
osteoarticular grafts help to maintain joints in partial joint resections and in the immature skeleton. While a valuable modality, allografts are subject
to risk of complications. The purpose of this study is to report on the successful management of most complications allowing limb preservation.
Methods: A retrospective review of large segment allografts for the treatment of primary musculoskeletal tumor patients at our institution from
1991-2016. Allografts were used as the primary procedure in 81 consecutive patients. 36 patients were identified as having complications following
reconstruction with intercalary allograft (19), osteoarticular allograft (10), or allograft prosthetic composite (8) for a musculoskeletal tumor.
Pathologic diagnoses included osteosarcoma (16), chondrosarcoma (6), Ewing’s sarcoma (5), adamantinoma (2), aneurysmal bone cyst (2), fibrous
bone lesion (2), giant cell tumor (2), and myxoid liposarcoma (1). Mean age was 27+20 years (range, 5-71 years). There were 22 males and 17
females in the study. Complications were reported as per modification of the endoprosthesis failure mode classification system by Henderson et al.
Results: Thirty-eight patients had complications requiring subsequent surgery at a mean of 30 months (range, 1-146 months). No patients in this
series had Type 1 failures. Type 2 failures were seen in 11 patients [10 were treated with subsequent graft; 1 with endoprosthetic reconstruction].
Type 3 failures were seen in 15 patients at a mean of 46 months (range, 10-148 months) [9 were treated with conversion to endoprosthesis; 6 were
treated with repeat allograft and fixation]. Type 4 failures were seen in 7 patients [All patients were treated with a two-stage re-implantation
protocol]. Type 5 failure was seen in 5 patients [3 were treated with repeat allograft; 2 were treated with endoprosthesis]. Two patients (1 type 4
failure, 1 type 5 failure) ultimately required amputation. Initial complication rate was 46%. Secondary procedures were successful in 30/38 (79%) of
patients, with 8 patients requiring a mean of 1.6 additional procedures. Mean graft survival was 51+48 months (range, 1-196 months). Sixty-eight
percent of patients retained their allograft and limb retention rate was 95%. Conclusions: Use of allografts provides joint preservation and may allow
for more biologic reconstructions and retention of bone stock for subsequent revision surgeries. Despite these complications, subsequent
management results in successful outcomes with a high limb retention rate.

 
A-0120 Single Institution Experience a Combine Auto-Allo-Ceramic Grafting for Non Agressive Bone Lesions. 20 Years follow-up.
Vyrva Oleg, Shevchenko Igor, Vyrva Oleksandra, Baev Vitaly
Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

Background: non agressive bone lesions occur most frequently between the ages of 5 to 25 years. Surgical resection, curettage and cavity filling are
most common treatment options for these lytic bone pathology. The autogenous cancellous bone has the basic components for integration and
healing: osteoinductive growth factors, an osteoconductive matrix, osteogenic stem cells from bone marrow. The disadvantages would be surgical
morbidity at the donor site and few donor sites in the skeletal system, with a limited amount of graft. The allograft has osteoconductive properties,
but limited osteoinductive potential. Calcium phosphate is the primary ceramic that is osteoconductive to reconstruction, as are hydroxyapatite,
tricalcium phosphate and the combination of these two. Methods: we have retrospective reviewed the results of 184 patients with benign bone
tumours and tumor-like lesions between 1996 and 2016 treated by curettage and implantation of different proportions of ceramics implants and auto-
allo-bone grafting. The mean follow-up was 10,5 years (1 to 20). Patients with multiple lesions, malignant lesions on biopsy, previously operated
patients or recurrent cases and who had received adjuvant chemotherapy or radiotherapy were excluded from this study. Preoperative biopsy was
performed in all locally aggressive lesions except the simple bone cysts, fibrous dysplasias and enchondromas which were operated on the basis of
radiological appearances. Results: at follow-up evaluation, the radiographs demonstrated complete incorporation of the implants and new bone
formation in the cavity in 92% of the patients. Local complications occurred in 22 cases. There was neither a postoperative infection nor adverse
reaction due to the material. All patients had regained full physical function without pain by the final follow-up. Good or excellent functional results
were found in 88% of the patients. No patient sustained a pathological fracture following the procedure. Conclusion: very few studies have
addressed the ceramic-bone grafting of skeletal defects after benign bone tumor excision. In our study all contained defects have been treated with
combination of autogenous bone grafts, fresh-frozen and freeze-dried allografts and ceramic materials. In all cases, radiographs showed that the
graft matters were well incorporated into the host bone. A great advance is the utilization of combine materials bone substitutes, which are a mixture
of osteoinductive growth factors and osteoconductive ceramics, and have presented comparable results to only autogenous bone graft. We
conclude that this graft matters combination is a useful and safe bone substitute for the treatment of benign bone tumours and tumor-like lesions.

 
A-0090 A single institution experience of management of diaphyseal defects following resection of primary and metastatic
musculoskeletal tumors with Osteobridge intercalary endoprosthesis
Joseph Benevenia, Joseph A. Ippolito, James Nuttall, Kathleen S. Beebe, Francis R. Patterson
Department of Orthopaedics, Rutgers New Jersey Medical School

Purposes: Resection of diaphyseal bone tumors that involves surgery for local tumor control and stabilization often results in an intercalary skeletal
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defect. Options for reconstruction include autografts, allografts, bone transport, intercalary endoprostheses, and custom made implants. This study
reports the functional outcomes and complications of patients treated with a modular intercalary endoprosthesis for reconstruction of skeletal
defects resulting from tumor surgery. Methods: We retrospectively reviewed the records of 32 patients from our musculoskeletal oncology center,
treated with a cemented intercalary endoprosthesis from 2008-2016. There were 21 men and 11 women with a mean age of 62 years (range,
19-87). Nine patients had primary bone tumors and 23 had metastatic lesions. Twenty-six patients were being operated on as an initial treatment
and six for revision of a previous reconstruction. Results: Overall mean follow-up period was 18 months (range 1-94 months). There were 5 (15.6%)
non-oncologic complications. Three of these complications were structural failures of the prosthesis – all of which occurred at the clamp-rod implant
interface. Four of five (80%) non-oncologic complications occurred in femoral implants, with one case of aseptic loosening in a tibia implant. The
mean MSTS score was 79%. Conclusions: Reconstruction with a cemented intercalary modular endoprosthesis is a viable option for segmental
bone loss, allowing immediate return to weight bearing compared to other biological options like allograft. Reconstruction with an intercalary
prosthesis also spares the joint surface, thus avoiding the inherent complication risks of arthroplasty.

 
A-0157 Functional Outcome following Extra Corporeal Radiation Therapy for Lower Limb Tumors
Shah Alam Khan, Shishir Rastogi, D.N. Sharma, Sameer Bakhshi, Abhinav Aggarwal
All India Institute of Medical Sciences, New Delhi, India 

Purpose: Extra Corporeal Radio Therapy is a commonly used method in limb reconstruciton following tumor excision. Unfortuantely there are few
studie which evlauate functional outcome following ECRT. The aim of our study was to evaluate the functional outcome in patients undergoing
ECRT for tumors of the lower limb Methods: Ours was a prospective observational study carried out between January 2007 and January 2016. A
total of 37 patients who underwent ECRT for malignant tumors of the lower limb were evaluated. Patients received chemotherapy wherever required
as per protocol. Post tumor resection we debulked the tumor and irradiated the specimen with one does of 50 Gy. The irradiated bone was
reimplanted and fixed with necessary metalware. Plain radiography was used in assessing union while functional outcome was evaluated using the
MSTS scoring. Along with MSTS, patients with tumors around the knee were evaluated using the Knee Society Score. Results: There were 23
males and 14 females in the study. Avg age was 18.6 years (4-38 yrs). The average follow-up was 3.7 years (range 3-6 years). Femur was the
commonest bone involved (14 patients) followed by Tiba (n=11), Humerus (n=9) and the Pelvis (3). Ewings sarcoma was the commonest
histopathological diagnosis (n=20) followed by Osteosarcoma (n=6), MFH (n=3), Chondrosarcoma (n=4), Pleomorphic sarcoma of bone (n=2),
Hodgkins Lymphoma of bone (n=1) and Clear Cell Sarcoma (n=1). Union was assessed at the osteotomy site using plain radiography and at least
three cortices (out of four) should have been united on AP and Lateral views to qualify as complete union. The average time to union was 8.6
months (6-17 months). Union was achieved in 25 patients. 7 patients underwent non union and required some form of intervention. The average
MSTS score at the end of 3 years was 25.4. Infection was the commonest complication (n=12). 9 patients died due to disease (at an average of
13.2 months after surgery) and 2 patients were alive with disease. The Knee Society Score was done on 13 patients at the end of 3 years. The
average Knee Society Score was 88.4 (range 70-94). We had no local bony recurrences in our study although there were 2 local soft tissue
recurrences. Both patients underwent an amputation. Conclusion: ECRT is an effective biological and cost effective method of limb reconstruction
following tumor resection. The complication rates are low with a good functional outcome. The main limitation of our study is a small sample size and
a less follow-up time.

 
A-0023 Joint Preservation Limb Sparing Surgery in Children with Malignant Bone Tumors about the Knee: The Biological Solution
Samuel Kenan, Shachar Kenan
Northwell Health Hofstra School of Medicine, Long Island Jewish hospital, New Hyde Park, NY,USA

Background: Historically, concern for local recurrence in children with malignant bone tumors of the distal femur and proximal tibia resulted in major
wide resections with joint sacrificing and endoprosthetic replacement. Such procedures left patients with a permanent lifelong disability with
permanent reminder of their tumor. Over the last two decades we have learned that limb sparing surgery that involved sacrificing the knee joint and
replacement by endoprosthesis is associated with high long term morbidity related to multiple surgical procedures, lengthening, aseptic loosening,
mechanical failure, and potential infection. Durability of prosthesis fixation in long term survival patients remained an unsolved problem. The purpose
of this study was to analyze the long term oncological and functional outcome of highly selected patients who underwent joint preservation limb
sparing surgery by transepiphyseal and transmetaphyseal resection with intercalary segmental allograft reconstruction Patients and Methods: From
1990 -2015, fifteen patients who met inclusion criteria were identified and underwent joint preservation limb sparing surgery. Patient age 3 to 40
years. 10 patients had tumors of the distal femur; 5 patients had tumors of the proximal tibia. Osteosarcoma in 10 patients, Ewing’s 5 patients. All
received neoadjuvant chemotherapy. Transmetaphyseal resection performed in 12, and transepiphyseal resection performed in 3 patients. At the
level of distal femur combined allograft vascularized fibular grafts were used in 5 patients. Fresh frozen intercalary segmental allograft was used for
the other patients. Results: At follow-up of 3 to 25 years, there were no infections, no local recurrences and no immediate postoperative
complications. Four patients who underwent distal femur reconstruction using allograft required revision internal fixation due to broken plates. One
distal femur required revision with endoprosthesis. All of the combined allograft/VFG healed without complication. All proximal tibia intercalary
allografts healed with two stress fractures requiring iliac crest autogenous graft to complete healing. Conclusions: Improved radiographic imaging
and effective chemotherapy combined with new surgical techniques has enabled an accurate assessment of tumor extension. In select cases
successful joint preservation by Transmetaphyseal or transepiphyseal resection could be performed successfully. This group represents about 12%
of all patients with distal femur and proximal tibia osteosaromas that underwent surgery during the same time period. Successful joint preservation
limb sparing surgery provide excellent durable lifelong biological solution , Patient could return to full life style with sport activity comparable to
patient that never had surgery. We adopted a personalized targeted approach in patient’s selection. There is no one size fits all approach. Knowing
that joint preservation limb sparing would provide a lifelong durable biological solution, every attempt is made to select the proper patients.This
biological solution is an effective alternative to the mega-prosthesis which is routinely used. All of the patients treated in this study retained their limb
and returned to a full active lifestyle.

 
A-0221 Can you predict the risk of local recurrence – and if so might it help plan a follow up policy?
Robert Grimer Lee Jeys Michael Parry
Royal Orthopaedic Hospital, Birmingham 
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Follow up of patients following excision of a sarcoma has a multitude of reasons, one of which is to detect local recurrence (LR), ideally at a time
when it can be dealt with easily. Most local recurrences are however detected by patients themselves. Knowledge of the risk of local recurrence may
help plan both the frequency and intensity of follow up for this particular factor. Method: All patients who underwent surgical excision of a sarcoma
and who had follow up were identified from the Unit database. Factors affecting LR were identified as were factors affecting the time to LR. A model
was then created to see if it could predict the risk of local recurrence. Results: Data was available from 6926 patients of whom 16% underwent
amputation and 84% limb salvage. Half had a bone sarcoma and half a soft tissue sarcoma. Factors adversely affecting LR on multivariate analysis
were: Higher Grade (HR 1.6), Limb salvage surgery (HR 1.89), Closer margins of excision (involved HR 3.1, marginal HR 1.4), Increasing age (HR
1.016), Size of tumour (HR 1.009), Metastases at diagnosis (HR 1.6) and Bone sarcoma (HR 1.44). The overall risk of LR was 15.5% arising at a
median of 16 months (range 0 to 30 years). The risk factors were then used to compile a model adding in cumulative risk factors. This proved to
show highly significant differences with risks of LR varying from very low (5%) to very high (53%). The annual risk of developing LR was 5.4% in the
first year, 6.1% in the second year, 3.5% in the third year, 2.7% in the fourth year and 1.7% in the fifth year. It only dropped below 1% after 7 years
and of those still alive at 10 years there was still a 2.9% risk of developing LR after that time. Most LRs after 10 years arose in relatively low grade
tumours such as chondrosarcomas, chordomas or synovial sarcomas. Conclusion: This model can be used as a basis to estimate the risk of local
recurrence and over what time period that risk extends. This can be used to plan a personalised follow up regime for each patient based on the
estimated risk of LR.

 
A-0268 Outcome after bone resection and endoprosthetic reconstruction in soft tissue sarcoma of the extremities. An extremely rare
indication.
Markus Nottrott, Greta Kröger, Georg Gosheger, Wiebke Guder, Arne Streitbürger, Jendrik Hardes,
Department of Orthopaedics and Tumororthopaedics, University Hospital Münster, Münster, Germany

Introduction: Soft tissue sarcomas are a heterogeneous group of tumors. The treatment of choice is still primarily surgical resection with wide
margins. Extremity soft tissue sarcomas with uncertain bony contact, invasion or enclosure are extremely rare and pose difficult decisions whether
to resect the bone and reconstruct e.g. with a prosthesis or not. Material and Methods: In this retrospective study 29 patients with soft tissue
sarcoma (11 different subtypes, mainly undifferentiated pleomorphic sarcoma and synovial sarcoma) were included, treated between 1994 and
2014 with bone and soft tissue resection and a MUTARS® tumorprosthesis (13 distal femur, 4 proximal femur, 4 diaphyseal femur, 4 proximal
humerus, 1 total humerus, 3 proximal tibia). Mean age was 51 years and mean follow up 34,3 months. Indications for bone resection were 8
intraarticular tumor locations, 3 tumor bone invasion, 11 enclosure of the bone, 3 intralesional resections elsewhere, 1 bony metastasis, 1 failed
allograft and 2 intraoperative decisions. 21 patients had adjuvant chemotherapy and/or radiation. Results: Wide resection was achieved in all cases.
Event free 2-year prosthetic survival was 65% and 5-year 51% respectively. 17 patients had revision surgery (mean 2,5 operations/patient) of
several reasons (infections, wound healing disturbances, aseptic loosening, prosthetic failure). The limb could be preserved in 22 patients. 7
patients were amputated (5 because of infection, 1 compartment syndrome, 1 ischemia). MSTS score was 58% for the lower limb and 73,3% for the
upper limb respectively. 2 patients had local recurrence, 7 patients developed post OP metastasis, and 8 patients died of disease. Overall 2-year
survival was 89% and 5-year survival 68%. Discussion: Studies have shown that bone affection of soft tissue sarcoma is uncommon and usually
below 10%. Bone invasion of a soft tissue sarcoma is deemed to be a bad prognostic factor as these tumors have a high aggressive potential, are
deep seated and cause often metastasis. We could show that wide tumor resection and adjuvant treatment could lead to a reasonable overall
survival, however 27,5% died of disease. Bone invasion was evident in only 4 patients demonstrating the rarity of this condition; nevertheless bone
resection is also necessary when adequate resection margins could not be achieved otherwise. Infection remains the most common and serious
complication in this study. Major soft tissue defects after resection, as in this study, cause a higher risk for infection and poor functional outcome
especially in the lower limb shown by the somewhat low MSTS score. Soft tissue coverage of the prosthesis with flaps is often necessary and may
reduce the risk of infection but will not increase the functional outcome significantly. Even if the preservation of the limb allows for a good functional
outcome, the high number of revision surgery has to be taken critically into account when planning the resection of a soft tissue sarcoma with
additional bone resection and endoprosthetic reconstruction.
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Bone sarcomas
Friday, April 28, 2017 | 15:00 - 16:30 | Plenary room
A-0102 The role of surgical margins in local recurrence free survival and local recurrence in disease specific survival in
chondrosarcoma
Lee M Jeys1, Jonathan Stevenson1, Michael C Parry1, Vaiyapuri Sumathi1, Minna K Laitinen2

1. The Royal Orthopaedic Hospital NHS Foundation Trust, Bristol Road South, Birmingham, UK 2. Department of Orthopaedics, Unit of
Musculoskeletal Surgery, Tampere University Hospital, Tampere, Finland 

Introduction Chondrosarcoma (CS) is the second most common primary bone tumour in the general population and the most common in adults.
Treatment of CS mainly consists of surgical resection as adjuvant modalities are ineffective. The extent of resection has been stated to be
dependent on tumour grade and in high-grade CS wide resection has been the standard whereas in low-grade CS narrower margins including
curettage are accepted. The purpose of this study was to investigate the role of margins in local recurrence free survival (LRFS) and the role of local
recurrence (LR) in disease specific survival in chondrosarcomas of the extremity and pelvis. Methods This retrospective study comprised 343
patients diagnosed and treated for pelvic or extremity conventional CS or peripheral CS ex-osteochondroma, at the Royal Orthopedic Hospital,
Birmingham, UK between 2003 and 2015. LRFS and disease specific survival (DSS) was assessed using the Kaplan-Meier method using a log-
rank test for univariate analysis, whilst Cox regression analysis was used to identify independent factors affecting patient survival. Margins were
measured histologically in millimetres from the nearest resection surface to the tumour. Results 58% were male and 42% female, mean age was
55.1 years and mean follow-up 45 months. 90 (26.5%) had tumours in the pelvis, 209 (61.5%) in the extremities and 41 (12.1%) in the appendicular
skeleton (hand and foot). Histological grading from surgical specimens was grade 1 in 108 (31.8%), grade 2 in 129 (37.9%), grade 3 in 46 (3.5%)
and dedifferentiated (DD) in 57 (6.8%).LR developed in 22.7% of cases. Pelvic location (p=0.007), pathologic fracture (p=0.037), high histologic
grade (p=0.000) and narrow margin (p=0.001) were significant factors for LR in univariate analysis. In multivariate analysis, small margin (p=0.046)
and pelvic location (p=0.035) were positive factors for LR and grade 1 (p=0.000) and grade 2 (p=0.011) were negative factors for LR. A margin less
than 1mm was significant for LR in grade 1,2 and 3 CS but not in DD. LRFS was 94%/68% (grade 1), 77%/38% (grade 2), 70%/0% (grade 3) and
48%/24% at 1-yars and 5-years with margins less than 1mm respectively. With a margin > 1 mm, LRFS was 98 %/98% (grade 1), 92%/76% (grade
2), 81%/61% (grade 3) and 90%/83% (DD) at 1-year and 5-years respectively. The differences were statistically significant in grade 1 (p=0.002),
grade 2 (p=0.000) and grade 3 (p=0.003) but not in DD (p=0.17) Pathologic fracture (p=0.000), conventional versus peripheral ex-osteochondroma
(p=0.000), grade (p=0.000), metastases (p=0.000) and LR (p=0.000) were significant factors in univariate analysis for DSS. Only metastases and
grade (p=0.000) were significant in multivariate analysis for all patients for DSS. LR was statistically significant for DSS only in grade 2 tumours
(p=0.000). Conclusions In conclusion, the margin has a significant role in the development of LR in all CS grades, but LR had significance in DSS
only in grade 2 and 3 tumours within our follow-up time. We observed a significantly better LRFS of tumours with margins >1 mm.

 
A-0101 The role of grade in local recurrence and in the disease specific survival in chondrosarcomas
Michael C Parry1, Minna K Laitinen2, Jonathan Stevenson1, Vaiyapuri Sumathi1, Lee M Jeys1

1. The Royal Orthopaedic Hospital NHS Foundation Trust, Bristol Road South, Birmingham, UK 2. Department of Orthopaedics, Unit of
Musculoskeletal Surgery, Tampere University Hospital, Tampere, Finland 

Introduction Chondrosarcoma (CS) is a malignant neoplasm with cartilage differentiation. It is graded on a scale of 1 to 3 according to nuclear size,
nuclear staining and cellularity. The grade is known to correlate with the clinical behaviour, but grading is difficult due to the heterogenous
presentation of cartilaginous tumours and may differ significantly, even among experts. The purpose of this study was to investigate the role of
grade in the disease specific survival in chondrosarcoma. Methods This retrospective study comprised 343 patients diagnosed and treated for their
pelvic or extremity central CS or peripheral CS ex-osteochondroma, identified from a prospectively maintained database between 2003 and 2015.
Grading was assessed on the initial biopsy and on the resection specimen. Where the histology showed a mixed grade, the highest grade was taken
as the definitive grade. When only small focal areas showed higher grade, the final grade was considered as both. Local recurrence (LR) and its
grade were observed. Disease specific patient survival (DSS) was assessed using the Kaplan-Meier method using a log-rank test for univariate
analysis. Results In 102/343 (30%), the histology in the biopsy was of a lower grade than in the resection histology. In 58 (17%) patients, biopsy was
considered benign or of unknown malignant potential. In 102/343 (30%) surgical specimens, a small number of cells or focal areas of higher grade
were observed in contrast to the main histology. LR was observed in 78 patients (23%). In 10/78 (13%), the grade of LR was higher when compared
to the highest grade seen in the initial resection specimen, in comparison to 44/78 (45%) where the grade of LR was comparable to the initial
resection grade. DSS on the basis of the predominant histological grade shows greater variability than DSS based on the highest grade seen in the
resection. DDS based on the predominant histological grade was 96% and 89% (grade 1), 77% and 63% (grade 2), 36% and 0% (grade 3) and
36% and 23% (DD) at 1-year and 5-years respectively. DDS based on the highest grade seen in resection was 100% and 100% (grade1), 81% and
43% (grade 2), 59% and 17% (grade 3) and 13% and 0% (DD) at 1-year and 5-years respectively. Conclusion The diagnosis of cartilaginous
lesions of the bone is one of the most challenging dilemmas in bone pathology. Biopsy is unreliable in assessing the grade but also when assessing
whether the tumour is benign or malignant. When categorizing the surgical specimen lesions as low, intermediate or high grade, the highest possible
grade seen in the specimen should be considered even when seen in a small number of cells. When assessing histological grade on biopsy, the
highest grade seen should be considered as the definitive grade and surgical margins should be planned accordingly. Caution should be exercised
when managing grade 1 chondrosarcoma as often the initial biopsy under-reports the actual grade seen at resection.

 
A-0042 Consultation Delay and Clinical Outcomes in Adolescent and Young Adult Population of High-grade Osteosarcoma
Hiroshi Urakawa1, Eisuke Arai1, Kunihiro Ikuta1, Shunsuke Hamada1, Naoki Ishiguro1, Yoshihiro Nishida1

1Nagoya University Graduate School and School of Medicine, Nagoya, Japan

(Objective) Compared to younger and older aged cancer populations, the adolescent and young adult (AYA) population was recognized to have
seen little or no improvement in cancer survival rates for decades. The main causes were restricted or delayed access to care, delays in diagnosis,
and inconsistency in cancer treatment and follow-up care. This study investigated the effects of AYA population on consultation delay and clinical
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outcome such as and overall survival (OS) and postoperative disease free survival (DFS) in high grade osteosarcoma. (Methods) We reviewed 70
consecutive patients with high grade osteosarcoma treated in Nagoya university hospital from 2004 to 2015. Parosteal, periosteal, extraskeletal,
and low grade osteosarcoma were excluded. AYA population was defined as age from15 to 29. OS and DFS rates were calculated using Kaplan-
Meier product limit methods. The log-rank test was used to evaluate the differences between survival curves. Bonferroni-Dunn post-hoc test was
used to assess differences between means. p-values of
A-0231 Outcome of Newly Diagnosed Osteosarcoma with pulmonary metastasis in Children and Adolescent
Sonia Ahmed1, Maged El Shafeiy2, Gehad Taha3, Ahmed El Ghoneimy4, Hala Taha6, Iman Zaky7,Magdy El Sherbiny5, Omneya Hassanain8, Nehal
Kamal8, Manal A. Zamzam1

1Department of Pediatric Hematology/Oncology - Children's Cancer Hospital, Egypt (CCHE),National Cancer Institute, Cairo University(NCI) 2
Department of Surgical Oncology, CCHE, (NCI) 3Department of Surgical Oncology, CCHE, Faculty of Medicine Helwan University 4Department of
Orthopedic Surgery, CCHE, Faculty of Medicine Cairo University 5Department of Orthopedic Surgery, CCHE, (NCI) 6Department of Pathology,
CCHE, (NCI) 7Department of Radiodiagnosis, CCHE, (NCI) 8Department of Research, CCHE  

Background: Clinically detectable metastatic disease at initial diagnosis occurs in less than 20% of patients with high-grade osteosarcoma and
predicts a poor outcome. More precise risk assessment, for definition of treatment regimens based on reliable stratification criteria is necessary.
Purpose: To identify the potential prognostic factors and outcome of patients with osteosarcoma of extremity with clinically detectable pulmonary
metastases at diagnosis. Patients and methods: Two hundred and thirty eight previously untreated patients presented to Children’s Cancer Hospital
Egypt during the period between January 2009 and December 2015 with the diagnosis of high-grade osteosarcomas of extremity. Sixty-nine
patients (28.9%) had pulmonary metastases at diagnosis. We retrospectively analyzed the demographic-, tumor-, and treatment-related variables
and survival. The intended therapeutic strategy included pre- and postoperative multi-agent chemotherapy as well as surgery of all resectable
lesions. Results: With a median follow-up of 17 months (range 4-90 months), forty one patients were alive (41/69, 59.4%)), twenty eight (28/41,
68%) of whom were in continuously complete remission. The event-free survival (EFS) and overall survival (OS) of metastatic patients were
significantly poorer than those patients with non-metastatic disease at presentation treated with the same chemotherapy protocol at the same time
period (P
A-0053 Postoperative chemotherapy for pelvic sarcomas: always "as planned"?
Thierry Rod Fleury1,2, Camille Tlemsani2, David Biau2

1HUG, Geneva, Switzerland;2CHU Cochin, Paris, France

Background Primary bone sarcomas of the pelvis are rare, surgically challenging, and often have a dreadful prognosis. Two of the most frequent
bone sarcomas, the osteosarcomas and the Ewing sarcomas, are chemosensitive and thus their management is realized in multimodal protocols
including neo-adjuvant chemotherapy, surgery, and adjuvant chemotherapy. It seems logical to initiate the adjuvant chemotherapy as soon as
possible after the surgery, but no study ever determined the optimal delay to do so. In our experience we noticed that the frequent complications in
the postoperative period often led to a postponement of the adjuvant treatment. We decided to realize a study in order to describe and quantify this
problem. Method We realized a retrospective cohort study about all patients operated at the CHU Cochin, Paris, France, for a primary bone
sarcoma of the pelvis between 2000 and 2016. Patients were identified by crossing the consultations and operative reports database, the hospital
coding, and the tumor board reports database. Then we identified and included the patients who had an indication for adjuvant chemotherapy after
surgery, and the data were collected in the medical files. Our primary outcome was the delay in days between the surgical resection of the tumor
and the first day of the first cycle of adjuvant chemotherapy. Secondary outcomes were: completion rate of the adjuvant treatment, reasons for
delaying or interrupting the treatment, and potentially the impact of a delay on the overall survival or event-free survival. Results We identified 117
patients operated on for a pelvic sarcoma between 2000 and 2016. Among those, 35 patients met the inclusion criteria. Among those 35 patients,
8.5% could never start the adjuvant treatment, mostly because of postoperative infections. 20% had to interrupt the adjuvant chemotherapy
because of surgical or medical complications. Moreover, 25% of the patients that could start the adjuvant chemotherapy had a delay of more than 6
weeks between the surgery and the chemotherapy. Conclusion More frequently than previously thought, postoperative chemotherapy for pelvic
sarcomas may not be optimally performed due to the numerous complications patients will develop.

 
A-0110 Intra-operative RFA is a safe and effective treatment for primary bone tumors and metastasis.
PC Jutte, JJW Ploegmakers
University Medical Center Groningen, University of Groningen, Groningen, Netherlands

Introduction Treatment of many bone tumors is mainly surgical. The lesions often require a resection or in low grade lesions, a curettage to eradicate
the tumor, and it’s biological tumor activity. Surgical treatment is associated with a high complication rate, e.g. fracture, infection and blood loss next
to functional loss. From an oncologic perspective there can be drawbacks with regard to contaminated margins, local recurrence and tumor spill. To
avoid functional and moreover these oncological complications it would be ideal to spare the continuity of the affected bone by treating the tumor in
situ. Radiofrequency Ablation (RFA) seems to fulfill in this purpose. This innovative technique has been proofed to be a safe, and reliable option for
the treatment of small low grade chondrosarcoma / chondroid bone tumors. The purpose and effect of RFA on chondroid tumors could very well be
equally effective in larger lesions, and more important, tumors of different etiology (consistency). Results 26 patients with bone tumors were treated
with intraoperative RFA. CAS guided in 8 cases and fluoroscopy guided in 12. In 6 cases image guidance was considered not necessary. The
indications were as follows: 11 cartilage tumors (10 ACT, 1 grade 2 chondrosarcoma), 9 bone metastasis, 3 adamantinoma (2 OFD like), 1 Ewing, 1
giant cell tumor, 1 sarcoma NOS, 1 fibrous dysplasia. In 1 case there was a technical failure, therefore treatment was converted to a conventional
surgery. Of 18 post op performed MRI scans, one bonescintigraphy and one SPECT CT 16 patients successfully underwent local tumor ablation
without complications. Follow up revealed no local recurrences. Discussion Local tumor ablation with intra-operative RFA can be a safe and
effective treatment alternative in bone tumor and metastasis treatment. To guide and monitor exact antenna placement, planning and execution are
performed with CAS or fluoroscopy. Unfortunately intra-operative local ablation temperature cannot be monitored, and is controlled post-operative
by MRI. Longer follow up is needed to confirm the initially positive experience. Conclusion Intraoperative RFA may be a valuable adjunct in the
treatment of larger bone tumors as well. It cannot be recommended until further proof of its safety and efficacy is provided.

 
A-0025 Surgical treatment of unicameral bone cysts with drainage screws: Comparison with alternative treatment methods
Blaz Mavcic1, Vinay Saraph2, Magdalena M. Gilg2, Marko Bergovec2, Janez Brecelj1, Andreas Leithner2

1University Medical Centre Ljubljana, Slovenia;2Medical University Graz, Austria
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INTRODUCTION: Drainage screws for treatment of unicameral bone cysts (UBC) have been used for decades with good final radiographic
outcome, but the number of procedures needed to cure and related complications have not been evaluated so far. The aim of the retrospective
study was to compare drainage-screw treated UBC patients with alternative methods in terms of the number of procedures needed to cure, number
of postoperative fractures/recurrences/surgical complications and the final radiological outcome. PATIENTS AND METHODS: Medical archives
were screened for all patients who were surgically treated at University Medical Centre Ljubljana (time frame 2004-2015) or Medical University of
Graz (time frame 1991-2015) with the histologically confirmed diagnosis of UBC. Gender, age, all surgical procedures, fractures, complications,
recurrences in the affected bone and the final Capanna radiological outcome were compared between four treatment modalities (drainage screw,
elastic intramedullary nails, curettage with optional grafting by bone or substitute, curettage with osteosynthesis). RESULTS: The study included
222 patients with a mean follow-up of 53 months. Patients treated with drainage screws (mean age 11.1 years) and IM nails (12.2 years) were
considerably younger from patients treated with curettage ± grafting (25.8 years) or curettage + plate osteosynthesis (21.3 years). The mean
number of surgical procedures needed to cure UBC with drainage screws was 2.2, compared to 2.6 in the elastic IM nail group (p = 0.01), 1.7 in the
curettage ± grafting group (p 
 

A-0075 Long Term Follow-Up Of Eosinophilic Granulomas Of The Axial And Appendicular Skeleton Managed Only with Biopsy
Mert Osman Topkar, Evrim Sirin, Abbas Tokyay, Tolga Onay, Bulent Erol
Marmara University Hospital

Purpose: Even though, solitary lesions are self-limiting and have spontaneous regression potential, still various interventions/treatments are used for
eosinophilic granulomas. In this study, long term clinical and radiological follow-up results of eosinophilic granulomas of the axial and appendicular
skeleton managed only with biopsy were evaluated. Material and Method: Forty-two children [26 male, 16 female; average age 8.5 years (range,
3.5-16 years)] with eosinophilic granulomas of the axial and appendicular skeleton were followed after biopsy. The patients with a solitary bone
lesion were included in the study. Plain radiographs and, when required, MRI and CT scans were used for evaluation. Involved bones were femur
(12), tibia (4), humerus (6), ulna (1), radius (1), pelvis (9), scapula (2), clavicle (2) and vertebra (5). After confirming the diagnosis by a closed tru-
cut trochar biopsy, no further surgical intervention was performed. Clinical follow-up was done with preoperative and postoperative MSTS and VAS
scores. Healing process was followed with periodic radiographs. Complications including limb-length discrepancy, deformity, progression or
recurrence of the lesion were recorded. Average follow-up was 65 months (range, 28-125 months). Results: Average preoperative MSTS score was
45% (range, 30-56.6%), whereas postoperative 6., 12. and 24. month scores were measured as 76% (range, 70-83.3%), 88% (range, 73.3-93.3%)
and 94% (range, 86.6-100%) respectively. Average VAS score which was 8.4 (range, 6-10) preoperatively had a tendency to decrease
postoperatively, and measured as 3.5 (range, 2-5), 2.2 (range, 1-3.5) and 1.1 (range, 0-2) at 3., 6. and 12. month, respectively. Even though
majority of the lesions demonstrated complete radiographic healing within 24 months, healing process extended to 36 months on flat bones.
Complete restoration of the vertebral body height was achieved in all vertebral lesions within 5 years. None of the patients experienced limb-length
discrepancy or deformity. All of the lesions regressed following biopsy and no recurrence was seen. Conclusion: Solitary eosinophilic granulomas
have a spontaneous healing potential and confirming the diagnosis by a biopsy is enough to get good functional and radiological results, without any
further intervention.
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