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Welcome
It is with great pleasure that I 
welcome you all to Leiden for 
the 30th annual conference 
of the British Orthopaedic 
Oncology Society. As president, 
it was my privilege to choose the 
venue for our meeting and I am 
extremely grateful to Michiel van 
de Sande to agree to host the 
meeting in the historic city of Leiden.

During the 80 years’ war against the Spanish rule 
(1568 – 1648), Leiden was besieged from May to 
October 1574, but never surrendered. This was a 
turning point in the war and as reward for the heroic 
defence of the city, William of Orange founded 
Leiden University the following year. To this day, 
Leiden remains a prominent scientific centre with an 
international reputation. Our meeting is held in the 
oldest building of the University and you can feel the 
rich history within it.

Ajay Puri kindly agreed to give the invited lecture and 
to share his vast experience of orthopaedic oncology 
in a high-volume centre. I very much look forward 
to hearing his views and learn from his experience in 
what promises to be an excellent meeting.

This year, the British Orthopaedic Oncology Society 
meeting is joined by our Dutch and Belgium 
colleagues. Especially in view of recent events, it is 
good to share our experiences and learn from each 
other in the interest of our patients.

At the end of the meeting, Prof Rob Ashford will 
take over the presidency of the British Orthopaedic 
Oncology Society. We will all support him in this role 
as 8th president of our society. 

I very much look forward to seeing you all in Leiden 
for our 30th annual meeting and preceding audit day.

Paul Cool 
President BOOS 
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Programme

Welcome to Leiden!
A warm welcome to Leiden for the 2019 BOOS meeting. It is a great 
pleasure to welcome you to this old university city also known as “The City 
of Discoveries”, twin city of Oxford and home of Leiden University Medical 
Center (LUMC). Leiden University is the oldest university of the Netherlands, 
one of the Europe’s top universities with thirteen Nobel Prize winners and 
member of the League of European Research Universities.

It’s a great honor for us to organize BOOS in The Netherlands. This underlines 
the new era of collaboration between surgeons, centers and even countries 
inside and out of the European Union. As always, this year we welcome a 
broad range of delegates from 7 different countries. We are very happy to see 
that despite the changing political landscape, so many of you have taken the 
effort to join BOOS in Leiden. 

I am proud to welcome Professor Ajay Puri, Orthopaedic Oncology Professor 
and Head of Surgical Oncology of Tata Memorial Centre in Mumbai India. 
As orthopedic oncology surgeons, we face the most diffi cult challenges in 
orthopedic reconstructions. Professor Puri’s vast experience and outside 
the box surgical solutions are the basis for a teaching presentation on limb 
reconstruction after oncological resections for bone and soft tissue tumors in 
a high-volume center.  

Enjoy your stay with us, have a great time in Leiden and if you have the 
chance, please visit this beautiful city and surrounding museums, cities and 
beaches.

A special thanks goes out to our sponsors implantcast, Stryker, Adler Ortho, 
LINK, Daiichi Sankyo, Medtronic and ETB BISLIFE. Without their support this 
30th BOOS meeting could not take place. You will have the chance to meet 
them at the stands and during the programme.

Enjoy BOOS and hopefully you will fi nd yourself at the basis of new clinical 
and research opportunities connecting our delegates towards a collaborative 
2020 and beyond.

Michiel van de Sande

9.00 – 10.00 Coffee and breakfast session: 

 meet the sponsors & Poster setup 

     

10.00 - 11.00 Orthopedic Oncology: 
 Diagnostical improvements and infection 

Infected Endoprostheses in Oncology: What are the Success Rates of 

Surgical Treatment?

Tariq Azamgarhi, Royal National Orthopaedic Hospital

Static spacers after first stage revision of lower limb endoprosthetic 

replacements of the knee following bone tumour resection 

Jonathan Stevenson, ROH

Short term benefits of passively eluting Agluna silver are not proven in 

the medium term for preventing infection in EPRs

Jonathan Stevenson, ROH

Is there a correlation between radiology experience and final 

histological diagnosis in bone & soft tissue tumours?

Umar-Khetaab, Hanif Birmingham Heartlands Hospital/The Royal 

Orthopaedic Hospital (Birmingham)

Transfer Learning for Image Classification of Bone Tumours 

Paul Cool, RJAH Orthopaedic Hospital 

Preclinical testing of a novel targeted trail therapeutic for 

dedifferentiated chondrosarcoma

Zakareya Gamie, Newcastle University

11.00 - 11.40  Basic Science Session 

Radiologic follow-up of untreated enchondroma and atypical 

cartilaginous tumours in the long bones - update   

Claudia Deckers, Department of Orthopedics, Radboud university medical 

center, Nijmegen, The Netherlands

The Link™ hinge total knee arthroplasty: medium term outcomes.

Oliver Blocker, Royal Devon and Exeter Hospitals NHS Trust

Temporal trends in proximal femoral replacement in total hip 

arthroplasty  Robert Ashford, Leicester Orthopaedics
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Audit to determine if 28 day diagnosis target is manageable in sarcoma 

Gillian Cribb RJAH, Oswestry

  

A case comparison study of upper and lower limb sarcoma cases – is 

there a difference in presentation and prognosis?  

Robert McCulloch, Oxford University Hospitals

11.40 - 12.00 Coffee break 

     

12.00 - 13.00 Free paper session    

Isolated primary bone tumours of the lesser trochanter: demographics, 

diagnosis and management 

Ahmed Saad, Royal Orthopedic Hospital

The Anatomy and Clinicopathological Relevance of Articularis Genu in 

Distal Femoral Resection for Bone Tumours   

Jessica Caterson, University of Oxford

Carbon fibre reinforced implants; an emerging technology in the 

management of oncological pathological fractures  

Robert McCulloch, Oxford University Hospitals

Outcomes, Tips And Tricks In The Surgical Management Of Humeral 

Metastases  Robert Ashford, Leicester Orthopaedics 

Pelvic Ewing Sarcoma: Outcomes of 104 patients who underwent pelvic 

resection  Arne Streitburger, Universitätsklinikum Essen

Mutars distal femur replacement - oncologic and clinical results in 191 

patients  Jendrik Hardes, Universitätsklinikum Essen

13.00 - 14.00 Lunch break  

     

14.00 – 14.45 BOOS lecture by Professor Ajay Puri from Mumbai, India  
 

14.45 - 15.30 Metastatic Bone Disease and STS  

Expected Metastatic spine outcomes (EMSO): A 4-Year Review Of 

Patients’: Survival And Neurology  

Sheweidin Aziz, university Hospitals of Leciester

Current Surgical Management of Metastatic Pathological Femoral 

Fractures: A Multicentre Snapshot Audit.  

Paul Rai, Health Education East Midlands South 

Low grade fibromyxoid sarcoma: demographics, prognosis and 

behavioural patterns  

Umar-Khetaab Hanif The Royal Orthopaedic Hospital Birmingham

Isolated Limb perfusion in high rsik STS patients, just to save the limb 

or does it save lives?   

Veroniek van Praag, Leiden University Medical Center

Clinical outcome of surgical treated leiomyosarcoma in the lower 

limbs: A nation-wide study  

Annelies Van Beeck, UZA

15.30 – 16.00 Tea break

   

16.00 - 16.30  Reconstructing the growing child  

Surgical margins for ewing’s sarcoma – can we afford to be less 

conservative?  

Sarah Lancaster, Nuffield Orthopaedic Centre, Oxford, UK

18F-FDG PET-CT versus MRI for detection of skeletal metastasis in 

Ewing sarcoma.  

Sarah Bosma, Leiden University Medical Center

Individual risk evaluation for local recurrence and distant metastasis in 

Ewing sarcoma: a multistate model  

Sarah Bosma, Leiden University Medical Center

Proximal femoral endoprosthetic replacements in the skeletally 

immature Jonathan Stevenson ROH

16.30- 17.15 Tips and tricks session: How I do it. 

Extensor mechanism reconstruction of the knee using a gastrocnemius 

flap  Robert McCulloch, Oxford University Hospitals

Extra-articular resection for Osteosarcoma: Are we getting it right? 

James Barnett, Royal National Orthopaedic Hospital

Fixation of metastatic proximal femoral fractures: an alternative to 

endoprosthetic replacement in selected patients?   

Samantha Downie, NHS Tayside
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Next Generation 
Fixation

Adler Ortho UK Ltd
The Stables
Tarvin Road
Frodsham
Cheshire
WA6 6XN

Tel: 0151 329 3372
info@adlerorthouk.com
www.adlerortho.com

Two-stage surgery for myxofibrosarcoma: Resect & VAC  

Robert Ashford, East Midlands Sarcoma Service

Bayley Walker Proximal Humeral Reconstruction –  

The Stanmore Experience  

Craig Gerrand, Royal National Orthopaedic Hospital

17.15-17.30 Award Ceremony
 
  

17.30-19.00 Spring session: with drinks and bitterballs  

 

     

19.00-22.00 Meet the experts! Working Dinner 

  

 Sponsored by:  
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Thank you to our sponsors

Stryker is one of the world’s leading medical 
technology companies and is dedicated to 
helping healthcare professionals perform 
their jobs more efficiently while enhancing 
patient care. Together with our customers, 
we are driven to make healthcare better.

Our products include implants used in joint 
replacement, trauma, craniomaxillofacial 
and spinal surgeries; biologics; surgical, 
neurologic, ear, nose & throat and 
interventional pain equipment; endoscopic, 
neurovascular, surgical navigation, 
communications and digital imaging systems; 
as well as patient handling and emergency 
medical equipment.
The consistent theme running through all 
of Stryker’s business is that of improving 
clinical outcomes for patients. This can only 
be achieved by partnering with the medical 
community, working with and listening to our 
customers and their patients, their needs and 
visions. Helping millions of people lead more 
active and more satisfying lives.

www.stryker.com

With over 70 years in Orthopedics, LINK 
has pioneered developments in joint 
replacement for primary and revision hip, 
knee and tumor surgery. Our responsibility 
is to only sell implants we would be willing 
to have implanted in ourselves. The current 
LINK product range includes leading legacy 
implants with documented and reproducible 
results, such as the Endo-Model rotating 
hinge knee, MP revision stems, Lubinus SPII 
anatomic hip and the Gemini total and Sled 
partial knee replacements. More recent 
innovations include the SP-CL anatomic 
cementless hip system and Megasystem-C 
complete tumor and revision system. Modern 
production facilities and German engineering, 
assure the famous LINK product quality 
known for the highest safety standards and 
best value for the patient.
 
www.linkorthopaedics.com

Daiichi Sankyo Group is dedicated to 
the creation and supply of innovative 
pharmaceutical products to address 
diversified, unmet medical needs of patients 
in both mature and emerging markets. With 
over 100 years of scientific expertise and a 
presence in more than 20 countries, Daiichi 
Sankyo and its 15,000 employees around the 
world draw upon a rich legacy of innovation 
and a robust pipeline of promising new 
medicines to help people.
In addition to a strong portfolio of medicines 
for hypertension and thrombotic disorders, 
under the Group’s 2025 Vision to become a 
“Global Pharma Innovator with Competitive 
Advantage in Oncology,” Daiichi Sankyo 
research and development is primarily 
focused on bringing forth novel therapies in 
oncology, including immuno-oncology, with 
additional focus on new horizon areas, such 
as pain management, neurodegenerative 
diseases, heart and kidney diseases, and 
other rare diseases.  
 
www.daiichi-sankyo.eu
 

Adler UK is a subsidiary of Adler Ortho SpA, 
a privately owned Italian company, focused 
on innovative technology and specialising 
in the design, manufacture, marketing of 
orthopaedic implants.
Adler was the first orthopaedic company 
to employ additive layer manufacturing 
(ALM) technology in orthopaedics, allowing 
production of complex 3D shapes, providing 
an ideal porous structure enhancing 
biological integration. We print using both Ti 
and CoCr alloys.
Alongside the widest portfolio of ALM 
primary implants made with Tri-Por®, Adler 
also offer a responsive, full custom products 
service, with over 10 years experience for 
oncological, trauma and revision indications.
Utilising the advantages of ALM, Adler is fully 
focused on enhancing outcomes for limb 
salvage surgery; improving long term fixation 
and enhancing implant function.
In the war against peri-prosthetic infection, 
DAC anti-infective hydrogel provides proven 
prevention of biofilm, allowing surgeons 
to pre-coat the device with their choice of 
antibiotic for maximum targeted protection.
 
www.adlerortho.com
 

Making healthcare better is our priority and 
we believe technology can play an even 
greater role in improving people’s lives. In 
addition to alleviating pain, restoring health, 
extending lives, we work in partnership with 
others to create seamless, more efficient 
care. Learn how we’re taking healthcare 
Further, Together at Medtronic.com
 
www.medtronic.com
 

implantcast GmbH, founded in 1988 is one of the leading 
specialists in its sector regarding development, construction 
and production of joint replacements.

Our core competence lies in the manufacture of 
endoprostheses as functional joint replacements, specialist 
implants and customized products.

Constant investment in our manufacturing plant, highest 
quality German manufacturing tolerances, qualified employees 
and its specialized services are the fundamental pillars of our 
company’s success.

www.implantcast.de

As a non-profit Multi Tissue Center, ETB-
BISLIFE fulfils a mediating role in the 
distribution of  human musculoskeletal, 
cardiovascular, skin, acellular dermal matrix 
and eye tissue for transplantation purposes.
With respect to the donor and the well-being 
of the patient, ETB-BISLIFE works closely 
together with doctors in the field to optimize 
the tissues according to their needs.
ETB-BISLIFE cooperates with various 
healthcare providers and healthcare 
professionals in academic and peripheral 
hospitals, specialized tissue processors, tissue 
banks and laboratories, in the Netherlands, 
Europe and beyond.
 
www.etb-bislife 



Page 12

Posters
1. A daily diagnostic multidisciplinary 
team meeting to reduce time to definitive 
diagnosis in the context of soft tissue and 
bone sarcoma
Laura Hartley, University of Birmingham

2. Metastatic bone disease and lung 
cancer. Do we need to reconsider our 
surgical management?
Karen Shepherd, The Robert Jones and 
Agnes Hunt Orthopaedic Hospital

3. Proximal tibial sarcoma. An extensor-
mechanism preserving custom implant
Karen Shepherd, The Robert Jones and 
Agnes Hunt Orthopaedic Hospital

4. Physiotherapist Led Bone Tumour 
Surveillance Clinics 
Gillian Cribb, Robert Jones and Agnes Hunt, 
Orthopaedic Hospital

5. Sarcoma follow up survey 
Helen Stradling, Sarcoma UK

6. Sarcoma UK Support Line: A driver for 
information and engagement
Helen Stradling, Sarcoma UK

7. Plugging the data gap for 
sarcoma 
Helen Stradling, Sarcoma UK

8. Tumour and tumour-mimicking lesions 
of the cuboid: demographics, diagnosis 
and management
Umar-Khetaab Hanif, The Royal Orthopaedic 
Hospital, Birmingham 

9. A case report of Fibro-Osseous 
Pseudotumour of the Digits in the foot
Harriet Branford White, Flinders Medical 
Centre

10. Outcomes of hip joint reconstruction 
using porous titanium revision acetabular 
systems and restoration stems in patients 
with     peri-acetabular and proximal 
femoral defects secondary to metastatic 
disease.
Euan Galloway, Queen Elizabeth University 
Hospital, Glasgow

11. Minimally Invasive Surgery 
versus Open Surgery in the 
Management of Metastatic Spinal Cord 
Compression
Widad  Abdelrahman Ramadan, College of 
Medical and Dental Sciences, University of 
Birmingham

12. Beware the irradiated pelvis in 
metastatic bone disease
Robert Ashford, Leicester Orthopaedics

13. The accuracy of image guided biopsy 
in the diagnosis of musculoskeletal 
tumours in Northern Ireland 
Sam McMahon, Musgrave Park Hospital, 
Belfast

Methodology: Single center, retrospective analysis of 26 patients with 28 spinal metastasis, 2 arm:

§ 10 Patients treated with RT to the same spinal level without evidence of local progression were grouped as Radiofrequency Ablation 
(RFA) + RT.

§ 17 Patients who had RFA as the primary treatment (including those who had RT for local failure (LF) following RFA) were grouped as RFA 
alone.

Local progression  control MRI was obtained at 3 month. LF was defined as recurrence or progression at the treated level.

Results: There was no significant difference in
pain scores between groups (P = .96). At a median follow-up of 8.2 months, LF was noted in 8 of 17 metastases treated with RFA alone 
compared to 1 of 11 metastases treated with RFA + RT (P = .049).

* Local failure documented at a median follow-up of 8.2 months
**  When OsteoCoolTM  is used in conjunction with Radiation Therapy (RT)
1.   Prezzano KM, Prasad D, Hermann GM, et al. Radiofrequency Ablation and Radiation Therapy Improve Local Control in Spinal 

Metastases Compared to Radiofrequency Ablation Alone.
Am J Hosp Palliat Care. [Epub ahead of print] 2018 Dec 13.

up to
91%*,1

osteocool™

bone tumor ablation

spinal bone
metastasis
tumor
control**

uC201910178ee © medtronic 2019. 
all rights reserved. printed in europe.medtronic.eu
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Abstracts
Infected Endoprostheses in Oncology: What 
are the Success Rates of Surgical Treatment?

Tariq Azamgarhi (Royal National Orthopaedic 
Hospital), Dr Simon Warren Royal (National 
Orthopaedic Hospital and Royal Free Hospital), 
Mr Rajan Jandoo (Royal National Orthopaedic 
Hospital), Mr Will Aston, Mr Rob Pollock, Mr 
Andy Johnston, Mr Panos Gikas, Professor Tim 
Briggs, Mr Craig Gerrand. 

Background: Infection is a devastating compli-
cation of endoprosthetic replacement (EPR) in 
orthopaedic oncology patients [1] [2]. Surgical 
treatment of EPR infection includes debride-
ment, one and two stage revision. Objectives: 
Determine infection free survival, re-revision 
and mortality rates after different surgical 
treatments for an infected EPR. Methods This 
was a retrospective study of all the surgical 
treatments for infected EPR in patients identi-
fied with primary bone sarcoma or metastatic 
bone disease at our centre between 2010 and 
2016.  Infection was defined using MSIS criteria. 
Data items recorded included demographics, 
indication for EPR, silver coating, chemo and 
radiotherapy, number of previous surgeries, 
and organism(s) identified.  Ongoing infection, 
implant survival and mortality according to 
Delphi criteria were recorded at 2 years. Statis-
tical analysis was used to assess the influence 
of different risk factors on treatment failure and 
the time to repeat infection. Results 55 patients 
were identified (38 male and 17 female) with a 
mean age of 44 years (range 16-92). The most 
common diagnosis was osteosarcoma n=31 
(56.4%), chondrosarcoma n=8 (14.5%), Ewing’s 
n=5 (9.1%), giant cell tumour n=3 (5.4%), oth-
er bone sarcomas n=4 (7.3%) and metastatic 
bone disease n=4 (7.3%).  73 Surgical proce-
dures were performed for infection. At 2 years 
of follow up, the proportion free of infection 
for each procedure were: washout and de-
bridement as definitive treatment 2 of 27 (7%); 
debridement and implant retention (DAIR) 
2 of 9 (22%) and single stage revision 5 of 9 
(56%).   A 2 stage revision was attempted in 28 
cases. Of these, 21 completed re-implantation, 
16 were infection free at follow-up (success in 
16 of 28 cases, 57%). The remaining 7 cases 

progressed with a retained spacer (without 
re-implantation), of which 3 were infection free 
at follow-up.    
Conclusions: Washout and debridement had 
poor results consistent with published studies. 
The overall outcome of two-stage revision was 
better than other surgical treatment options.

Static spacers after first stage revision of 
lower limb endoprosthetic replacements of 
the knee following bone tumour resection

Jonathan Stevenson, Rama Karri, Scott Evans, 
Konda N, Jeys L, Parry M; ROH

Introduction and purposes: There is a paucity 
of data to describe the complication rates and 
the optimal type of temporary segmental re-
construction between stages revision surgeries. 
We describe the use of K (Kirschner) nail rein-
forced antibiotic loaded cement (ABLC) spacers 
and aimed to identify 1) the clinical outcomes 
following this temporary reconstruction and 2) 
describe the optimal method of reinforcement 
to minimise mechanical complications.  Materi-
als and methods: We identified all patients who 
underwent first stage revision of a lower limb 
endoprosthetic replacement (EPR) following 
bone tumour resection for prosthetic joint in-
fection from a prospectively collected database 
at our hospital. A total of 45 patients under-
went the procedure between 2007 and 2017. 
There were 14 proximal/total femurs, 13 distal 
femoral replacements and 17 proximal tibial 
replacements.  Results We retrospectively ana-
lysed x-rays to calculate the percentage of the 
segmental loss and reinforced spacer relative 
the total lower limb length. Mechanical failures 
were defined as fracture, perforation, dislo-
cation or subluxation of the spacer.  18 (47%) 
suffered failure of their spacers, of which 11 
had mechanical failures (29%) and 7 had rein-
fections (18%). 9/11 mechanical complications 
occurred within two weeks of implantation. 
Two patients had re-operations for a failed 
spacer as a result; six had amputations with ten 
making a successful recovery. Four of 11 me-
chanical complications showing a ‘windscreen 

effect’ on their radiograph were attributed 
to insufficient (<5% bone defect) spacer into 
the residual bone, causing dislocation and/
or fracture. 53% of all patients with a spacer 
<200% of the size of the defect had mechanical 
complications. The failure rate for two-stage 
revision EPR spacers in this cohort of patients is 
47%. 73% of the patients with mechanical com-
plications fully recovered, but only 57% made 
full recovery with infective complications.  Con-
clusions: Although the numbers of this review 
are quite small, this study provides surgeons 
with intra-operative guidance to avoid such 
complications.

Short term benefits of passively eluting 
Agluna silver are not proven in the medium 
term for preventing infection in EPRs

Jonathan Stevenson ROH, Joy Harris-Folb ROH, 
Nomaan Sheikh ROH, Minna Laitinen, Tampere 
Finland, Michael Parry, ROH Lee Jeys, ROH

Introduction and purposes: In 2015, Wafa et 
al. previously reported early outcomes of a 
high-risk case matched cohort of endopros-
thetic replacements (EPRs) with silver treated 
and untreated EPRs. Results in these high-risk 
patients demonstrated lower rates of prosthetic 
joint infection (PJI), and improved successes 
following debridement and implant retention 
(DAIR) and two-staged revision of EPRs for PJI. 
The aim was to evaluate the same outcomes 
in the medium-term.  Patients and methods 
:169 patients with a mean age of 42.2 years at 
the time of surgery were reviewed through our 
prospective database after median 6.1 years 
(IQR 5.2 years). The procedures were under-
taken between 2006 and 2011. 50 (29.5%) 
patients underwent primary reconstruction, 
76 (45%) single-stage and 43 (25.5%) had 
two-stage revisions for infection. Results: The 
mean follow-up in the silver treated group 
was statistically shorter than the mean fol-
low-up in the untreated group at 4.8 years 
versus 7.3 years (p=<0.001, welch t-test). The 
overall infection rate in patients undergoing 
EPR with silver treated components was 18.3% 

compared with 20.1% in the control group 
(p=0.511, chi-square). Kaplan Meier analysis 
failed to show a significant difference between 
silver and untreated groups (p=0.33, cox ph). 
Sub-group analysis showed no-difference 
between silver and untreated in the primary 
and single-stage revision groups (p=0.27, 
p=0.14, chi-square respectively). Those patients 
undergoing two-stage revision surgery, 15/22 
silver treated (71%) had successful eradication 
of PJI versus 11/21 untreated patients (52%) 
(p=0.29, chi-square). 19 patients underwent 
a DAIR procedure to treat acute PJI, of which 
7/11 silver treated remain infection free vs 4/8 
untreated implants (p=0.552). Overall failure 
leading to amputation was lower in the silver 
treated cohort (3.5%) compared to a rate of 
12.9% in the control group (p=0.03). Conclu-
sions and Bibliography In the medium term, 
silver treated EPR’s in high risk patients are not 
more successful in preventing  PJI nor manag-
ing PJI with two-stage revisions and DAIR. The 
amputation rate was lower in the silver treated 
group, although this may be influenced by the 
short length of follow-up.

Is there a correlation between radiology 
experience and final histological diagnosis 
in bone & soft tissue tumours?

Umar-Khetaab Hanif Birmingham Heartlands 
Hospital/The Royal Orthopaedic Hospital, 
Ahmed I Saad, Scott Evans, Mark Davies (The 
Royal Orthopaedic Hospital), Steven James 
(The Royal Orthopaedic Hospital), Rajesh Bot-
chu (The Royal Orthopaedic Hospital)

Aim and Introduction:  The purpose of our 
study was to assess whether or not more 
experienced radiologists can provide more 
accurate differential diagnoses by comparing 
their imaging reports with final, definitive his-
tological diagnosis.  Methods: Four Consultant 
Radiologists work at our tertiary orthopaedic 
oncology center, each with a different length 
of experience (AMD: 34 years, SJ: 12 years, RB: 
5 years, AP: 2 years). The radiology reports of 
consecutive patients discussed at a sarcoma 
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diagnostic MDT over a 6 week period were 
reviewed. Each report was compared with the 
histological diagnosis obtained by biopsy of 
the soft tissue or bone lesion to assess the 
diagnostic accuracy of the original report.  Re-
sults 146 patients were included in our study 
(89 males; 57 females). The median age of our 
cohort was 50 years ( 7-88 years). AMD cor-
rectly correlated 31/32 (96.9%) diagnoses, SJ 
34/35 (97.1%), RB 29/32 (90.6%) and AP 42/47 
(89.4%). These differences are not statistically 
significant. Conclusion: This study demon-
strates that there is a trend to higher diagnostic 
accuracy, in orthopaedic oncology diagnosis in 
a tertiary referral centre, if Consultant Musculo-
skeletal Radiologists have more than 10 years 
experience. Orthopaedic oncological imaging 
has a steep learning curve.

Transfer learning for image classification of 
bone tumours

Chris Briggs School of Computing and Mathe-
matics, Keele; Zhong Fan School of Computing 
and Mathematics, Keele; Paul Cool RJAH Or-
thopaedic Hospital NHS Trust, Oswestry; Prof 
Peter Andras, Professor of Computing and 
Mathematics, Keele University

Transfer learning in the context of deep learn-
ing applications has gained considerable pop-
ularity in recent years. In this paper, the use of 
transfer learning in the classification of radio-
graphs of aggressive primary bone tumours 
is explored.  Giant cell tumours of bone (GCT) 
have relatively characteristic findings on plain 
radiographs. The aim of this study was to iden-
tify GCT of bone from a series of radiographs 
of aggressive primary bone tumours with deep 
learning. Initially, a deep learning architecture 
reported in an earlier paper that was developed 
to classify chest x-ray images was used. After 
experimenting with a wide range of versions 
of partially retained / partially re-trained deep 
learning architectures it was concluded that 
the attempted transfer learning does not work 
as successfully as expected in our application 
case. The reasons for this will be discussed. 

For the purpose of comparison, humans with 
various levels of relevant training performed 
the same x-ray classification before and after 
specific training. Humans improved significant-
ly following five minutes of specific training.  
This study indicates that there is still more work 
to achieve human-level adaptability of deep 
learning through the process of transfer and 
deep learning.

Preclinical testing of a novel targeted 
trail therapeutic for dedifferentiated 
Chondrosarcoma

Zakareya Gamie, Newcastle University; Helen 
Blair, Newcastle University; Mankaran Singh, 
Newcastle University, UK Craig Gerrand, Roy-
al National Orthopaedic Hospital, Stanmore, 
Martin Siegemund, University of Stuttgart, 
Germany  Anja Krippner-Heidenreich, Prinses 
Máxima Centrum Netherlands , Professor Ro-
land Kontermann, University of Stuttgart, Ger-
many, Kenneth Rankin, Newcastle University UK  
Joint senior authors

Background: TNF-related apoptosis-inducing 
ligand (TRAIL) can induce apoptosis in cancer 
cells after binding to its Death Receptors (DRs) 
while sparing non-malignant cells. TRAIL pro-
vides an approach that can potentially over-
come drug resistance and toxicity associated 
with high doses, when administered alone or 
combined with conventional therapies. En-
hancing the cytotoxic effect of TRAIL involves 
targeting a Tumour Associated Antigen (TAA) 
(1).  Objectives: To characterise bone sarcoma 
cells for DR expression and to assess in vitro 
and in vivo the effectiveness of a novel TRAIL 
construct engineered to target a TAA we have 
identified. Study Design & Methods  Bone 
sarcoma cell lines were characterised for DR 
and TAA expression at RNA and protein levels. 
Together with non-malignant cell lines, they 
were exposed to the novel TRAIL therapeutic 
in vitro and tested in vivo in a xenograft model 
of dedifferentiated chondrosarcoma. Results: 
Surface DR5 was expressed in all the cell lines 
(Very high: HT1080, MG63; moderate: SW153, 

U2OS, TC71). The TAA was also expressed 
(Very high: SW1353, MG63; moderate: U2OS, 
HT1080). The novel TRAIL therapeutic demon-
strated enhanced cytotoxicity in DR5 and the 
TAA expressing cell lines (MG63>HT1080>U-
2OS), increased further with doxorubicin. This 
was also found in vivo when engrafting the 
HT1080 cell line. Conclusions: The novel TRAIL 
therapeutic tested has a significant cytotoxic 
effect on cell lines expressing both DR5 and the 
TAA of interest, which can be enhanced further 
with doxorubicin. Such combinations would 
minimise the risk of treatment failure due to 
drug resistance, a commonly observed problem 
of single agent approaches.

Radiologic follow-up of untreated enchon-
droma and atypical cartilaginous tumours in 
the long bones – update

C. Deckers Department of Orthopedics, 
Radboud university medical center, H.W.B. 
Schreuder; I.C.M. van der Geest;  J.W.J. de Rooy 
Department of Radiology, Radboud university 
medical center, Nijmegen, The Netherlands

Since both enchondroma and atypical cartilag-
inous tumors (ACT) are not considered malig-
nant, we need to question whether intralesional 
treatment with adjuvant therapy is justifiable. 
The aim of our study was to evaluate the natu-
ral course of conservative-treated enchondro-
ma and ACT in the long bones.  We analyzed 
the results of patients in whom we refrained 
from surgery and only regularly performed 
radiological follow-up of the tumor. Cases were 
categorized, retrospectively, for conservative 
follow-up time (<24 months, 24 months – 5 
years, > 5 years) and tumor size (≤5 cm, >5cm). 
233 cases were included in this study, of which 
37 cases (16%) had a conservative follow-up of 
more than 5 years. 27 out of 233 cases (12%) 
received surgical treatment during follow-up 
of the tumor. The reasons for surgery were 
radiologic change of the lesion in 11 cases, 
invalidating pain in 5 cases, patient request in 7 
cases, and total knee arthroplasty (TKA) due to 
osteoarthritis combined with curettage of the 

lesion in 4 cases. Most operations (67%) were 
performed in the first 24 months after diagno-
sis. Tumor size was not a risk factor for surgery 
during follow-up (p value 0.20).  None of the 
surgically treated lesions was transformed into 
a high grade chondrosarcoma.  In conclusion, 
in this follow-up series of conservatively treat-
ed enchondroma and ACT, only 7% of the cas-
es had a medical indication for surgery. Based 
on our results, we recommend active surveil-
lance for asymptomatic enchondroma or ACT 
in the long bones, irrespective of tumor size.

The Link™ hinge total knee arthroplasty: 
medium term outcomes

Oliver Blocker, Royal Devon and Exeter Hospi-
tals NHS Trust; 

Intro/background: Our department has used 
the Endo Model Link™ hinge total knee device 
for trauma, complex primary and revision ar-
throplasty.  We report the largest known series 
of Link™ devices from the UK. Aims: To report 
the two to seven year survival and outcomes 
of the Link™ hinge device in a large series of 
patients, to complement existing reports in 
the literature (Brown, 2018 and Gehrke, 2014). 
Methods  We prospectively collected data 
between 2011 and 2016, included patient de-
mographics, device characteristics and patient 
reported outcome measures.  We retrospec-
tively reviewed electronic patient records and 
imaging systems.  Data were analysed using 
spreadsheet and statistical software. Results 
There were 211 Link™ devices implanted in 
191 patients. The best survival was seen in 
older patients (>80 years); no revisions. Very 
good results were in trauma (n=32), primary 
arthroplasty (n=18), both 94% survival and first 
time revision surgery (n=127); 91%. Revisions 
for infection (n=19) had good survival; 84%. In 
total, 21 Link™ devices were revised. The most 
common reason was loosening (n=13) followed 
by infection (n=5).  The commonest postoper-
ative problem was extensor mechanism failure 
(n=5). The mean Oxford Knee Score improved 
following surgery and EQ5D scores improved 
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postoperatively up to one year. Conclusion: 
We have a large, comprehensive series with 
minimum two year follow up of the Link™ 
hinge in complex knee trauma and arthroplasty 
patients.  Our results show excellent to good 
survival for all indications with improvement in 
patient reported outcome measures.

Temporal trends in proximal femoral re-
placement in total hip arthroplasty

Robert U Ashford; Daniel P Howard, Amin Khei-
ran; Nicholas C Eastley; Steffan L Hutchings; 
Andrew R Brown, Leicester Orthopaedics

The use of proximal femoral replacement (PFR) 
in total hip arthroplasty is usually and should 
be viewed as a salvage procedure. The aim of 
this study was to describe temporal trends in 
the use of proximal femoral replacements in 
primary and revision arthroplasty. The National 
Joint Registry for England, Wales, Northern Ire-
land and the Isle of Man (NJR) publishes data 
on prostheses use in primary and revision hip 
surgery. Data on endoprosthetic replacements 
for bone tumour surgery should be excluded 
from the Registry. We performed an observa-
tional study using annual reports published 
by the NJR collected between April 2013 and 
March 2017 to establish PFR usage for indica-
tions other than malignancy. Over the 5-year 
period analysed, 0.04% primary (n=170) and 
1.66% (n=426) revision hip procedures were 
reported that utilised a recognised PFR implant. 
Between 2013-17 there was a year on year 
increase in PFR use for primary hip arthroplas-
ty. For revision hip arthroplasty, METS PFR was 
consistently in the top 7 cemented implants 
utilised (1.49%, mean 0.92-1.88%).   PFR’s ac-
count for a small number of cases submitted to 
the NJR for indications other than malignancy. 
Further investigation is needed to identify the 
indications for increasing use in primary hip 
arthroplasty.

Audit to determine if 28 day diagnosis tar-
get is manageable in sarcoma

Miss Gillian Cribb; Miss K Shepherd; Mr P Cool, 
RJAH

Audit to determine if 28 day diagnosis target 
is manageable in sarcoma   In a regional bone 
sarcoma centre seventy-nine sequential GP 2 
week wait referrals were audited principally 
to assess how well we will manage to new 28 
day diagnosis target.  Time from referral to 
triage, to first appointment, first scan, scan 
type, subsequent scans biopsy, biopsy report 
date, MDT discussion and date when patient 
given diagnosis was collected in addition to 
type of clinic (nurse vs consultant)   Overall the 
mean day 1 to date the patient is documented 
as receiving the diagnosis was 19.6 days. For 
benign lesions it is 18.9 days, malignant lesions 
overall 27.6 days, malignant soft tissue lesions 
24.7 days and malignant bone lesions 30.7 
days. The target would seem manageable for 
soft tissue tumours but will be a challenge for 
bone tumours

A case comparison study of upper and lower 
limb sarcoma cases – is there a difference in 
presentation and prognosis?

Mr R McCulloch; Ms Sofia Thoma; Mr J Palan; 
Dr S Wilson Mr T Cosker Mr M Gibbons, Oxford 
University Hospitals

Introduction: There are many prognostic fac-
tors for patients with bone sarcoma however 
there is no good evidence regarding outcomes 
of sarcoma relative to the extremity localisa-
tion. Methods: Logbooks were reviewed be-
tween 1997 and 2018 for patients with aggres-
sive bone sarcomas of the humerus. A second 
cohort of lower limb bone sarcomas was 
collected during the same period as a compar-
ative group. Results: Thirty cases presented to 
our institution with upper limb bone sarcomas 
during this time. This is compared to a series of 
30 patients with lower limb sarcoma during the 
same time period. Mean age of presentation 
in both groups was 33 years of age in the hu-
merus group versus  44 in the lower limb group 

(p=0.047). Mean follow up in both groups was 
6 years. Rates of recurrence were similar in 
both groups with five in the upper limb group, 
compared to four in the lower limb group. Four 
patients in the upper limb group were treated 
with primary amputation due to the staging of 
the cancer versus zero in the lower limb group. 
Within the follow up survival was 73% in the 
upper limb group compared to 83%. Conclu-
sions: Within our comparative consecutive case 
series of upper and lower limb sarcoma there 
do appear to be differences in the presenta-
tion of the patients with upper limb sarcomas 
presenting at a younger age and more often 
requiring amputation in their management. 
Rates of recurrence and metastatic disease 
were similar, however mortality was higher in 
the upper limb group.

Isolated primary bone tumours of the lesser 
trochanter: demographics, diagnosis and 
management

Ahmed Saad; Umar Hanif; Scott Evans; Aamer 
Iqbal; Mark Davies; Steven James; Rajesh Bot-
chu, The Royal Orthopaedic Hospital, Birming-
ham

Background: Primary bone tumours of the 
lesser trochanter (LT) are rare and the literature 
describing them is sparse. In this paper, we 
describe the largest series of LT tumours de-
scribing the demographics, diagnosis and man-
agement. Methods: A retrospective search of 
prospectively maintained radiology and oncol-
ogy databases was performed to identify bone 
tumours of the LT diagnosed between 2007 
and 2018. Metastatic lesions were excluded. All 
cases were re-reviewed by a senior Consultant 
Radiologist and all case of benign isolated tu-
mours of the LT were included. Results: 23 cas-
es of isolated LT tumours were identified. There 
were 15 males and 8 females. Median age of 
our cohort was 32 (14 - 63) years. Most (n=19, 
82.6%) cases had classic radiological (Radio-
graphic, MR Imaging  and CT) features and 
therefore did not undergo biopsy. 4 patients 
had equivocal radiological investigations that 

required biopsy to confirm the diagnosis. MR 
imaging was the most commonly used imaging 
modality for diagnosis (n=17, 73.9%) There was 
a broad range of tumour subtypes, and osteo-
chondroma (n=17, 73.9%) the most frequently 
diagnosed.  Surgical excision was performed in 
4 patients (all osteochondromas) and 4 patients 
underwent therapeutic radiological guided hip 
injections for symptomatic relief. The remaining 
cases were managed conservatively and where 
they were identified incidentally, no interven-
tion was required. Conclusion: We report the 
largest case series of isolated primary bone 
tumours of the LT. All isolated primary bone 
tumours of LT are benign. Osteochondroma is 
the most common. The diagnosis can be made 
with on radiological investigations in most 
patients.

The Anatomy and Clinicopathological Rele-
vance of Articularis Genu in Distal Femoral 
Resection for Bone Tumours

Jessica Caterson; Matthew Williams; Catherine 
McCarthy; HT Temple - University of Miami 
Medical School; Tom Cosker, University of Ox-
ford; CLMH Gibbons, University of Oxford

Articularis Genu (AG) is a muscle of the quad-
riceps compartment, originating from the an-
terior aspect of the distal femur, and inserting 
into the suprapatellar bursa. Classically, it has 
been described of little substance or relevance. 
However, we hypothesise it to be a substantial 
structure, of significant in distal femur resection 
for bony tumours. This study aimed to charac-
terise the clinicpathological and radiological 
anatomy of AG, and establish its importance 
in obtaining a clear margin and preventing 
local recurrence in primary bone and meta-
static tumours of the distal femur.  52 cases 
of distal femur resection with endoprosthetic 
replacement from the Oxford Sarcoma Service 
were identified between January 2009 and 
September 2018. Pathological specimens and 
Magnetic Resonance (MR) images were used to 
identify, measure, and characterise AG. MR and 
histopathology reports were used to record 
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soft tissue cover of tumours, margin clearance, 
and incidence of local recurrence.  AG was 
identified in 43 of 52 pathological specimens. 
Where it was not identified was due to insuff-
iecnt pathological specimens. In 38 cases, MR 
images showed tumour to breach the anterior 
cortex, and AG acted as a sufficient soft tissue 
cover over bone. Clear margins were confirmed 
by histopathological reports. The only case of 
local recurrence identified was due to vascular, 
not soft tissue spread. These results provide 
strong evidence for AG as a substantial muscle 
in the anterior compartment of the thigh, and 
its critical importance as a soft tissue cover of 
tumours in the distal femur whilst preserving 
knee extensor function.

Carbon fibre reinforced implants; an emerg-
ing technology in the management of onco-
logical pathological fractures

Mr R McCulloch; Ms S Thoma; Mr J Palan; Mr M 
Gibbons; Mr D Whitwell; Mr T Cosker, Oxford 
University Hospitals

Introduction/Purposes: The potential benefits 
of using carbon fibre reinforced implants in 
the treatment of fractures and impending frac-
tures in the appendicular skeleton are multiple. 
These include clear visibility of the fracture line, 
and cause less artefact of CT and MRI during 
follow up. This has the added advantage of 
targeted radiotherapy post surgery. Materials 
and Method: 4 patients (5 procedures) were 
operated on using CRF PEEK implants involving 
femoral intramedullary nailing (n=3), distal 
femoral plating (n=1), and distal radius plating 
(n=1). Indications were metastatic disease for 
both patients who underwent femoral nailing 
and Giant Cell Tumour of bone for the remain-
ing cases. Our primary outcome measures were 
hardware survival, failure and revision/reopera-
tion were also noted. Results: No intraoperative 
complications occurred within this case series. 
Within the 5 procedures there were no reop-
erations or hardware failures. Follow up ranges 
from 1 month to 6 months. 

Diagnosis - Age- Gender - Fixation - Comments                                                         
1. GCT distal femur - 17 - Female - Curettage 

+ Distal femoral plate - No reoperation                     
2. GCT distal radius - 52 - Female - Curet-

tage + Cementation + plate fixation - No 
reoperation            

3. Breast Ca – metastatic disease in femur 
(left) - 68 - Female - Antegrade femoral 
nailing - No reoperation 

4. Breast Ca – metastatic disease in femur 
(bilateral) - 42 - Female - Antegrade fem-
oral nail - No reoperation.                              

Conclusions/Bibiography: The use of CFR im-
plants with favourable biomechanical proper-
ties provides better evaluation of fracture heal-
ing with potentially improved radiation therapy 
and less artefact when using CT or MRI. More 
research is required, however it may be a useful 
addition to the armamentarium of the ortho-
paedic oncological surgeon.

Outcomes, Tips And Tricks In The Surgical 
Management Of Humeral Metastases

Robert U Ashford; Dipak Makanji; Lara G I 
Mitchell; Alison L Armstrong;  Radhakant A 
Pandey; Harvinder P Singh, Leicester Ortho-
paedics

Approximately 10% of skeletal metastases 
arise in the humerus. Metastatic disease of the 
humerus can be functionally disabling. Ad-
vances in oncologic management had resulted 
in increased life expectancy and the need for 
new and innovative techniques to address the 
metastases and optimize patient analgesia and 
function.  The aim of this study was to evaluate 
treatment and outcomes of humeral metasta-
ses requiring surgical intervention. In this ret-
rospective case series, patients who underwent 
surgical treatment of a bone metastasis in the 
humerus were identified between 2001 and 
2018. Case notes, electronic records and ra-
diological studies were reviewed to determine 
demographics, fracture presence, location in 
bone, surgical management, complications and 
oncologic outcomes.    68 surgical procedures 
in 64 patients were undertaken for metastatic 

lesions in the humerus. 4 patients underwent 2 
surgeries (3 for bilateral metastases, 1 for dis-
ease progression). The Male:Female ratio was 
1.43:1. The mean age was 64 years (range 18-
87).   The primary tumour was Breast 18, Renal 
11, Multiple Myeloma 8, CUP (Cancer of Un-
known Primary) 6, Prostate 6, Lung 5 and Other 
10. Surgical treatment was Intramedullary Nail 
48, Open Reduction and Internal Fixation (ORIF) 
3, Cement augmented ORIF 5, Conventional 
arthroplasty 2, Endoprosthetic Replacement 
(EPR) 4 cases. One patient required revision 
surgery for disease progression where the nail 
was removed and an enbloc resection and EPR 
performed. Patient survival ranged between 5 
– 2396 days. The thirty day mortality was 8.8%. 
The 1,3, 5 year survival were 45.6%, 23.53% and 
17.65% respectively. The longest survival was 
in haematological malignancy and shortest in 
CUP. Historically intra-medullary nailing has 
been the surgical management of choice for 
humeral metastases. In recent times there has 
been evolution in surgical treatment methods, 
with more strategies and options.

Pelvic Ewing Sarcoma:  Outcomes of 104 
patients who underwent pelvic resection 

Wiebke Guder 1,2, Jendrik Hardes1, Markus 
Nottrott1, Uta Dirksen1, Arne Streitbürger1
1 University Hospital of Essen, 2 University Hos-
pital of Münster

Introduction: Pelvic Ewing sarcoma family tu-
mors (ESFT) account for roughly a quarter of all 
primary tumor sites. Multi-agent chemotherapy 
drastically improved the overall prognosis of 
ESFT. A combination of surgery and radiation 
therapy seem to achieve improved local con-
trol rates compared to each treatment option 
alone. The risk of intra-, perioperative and 
long-term complications is elevated and pa-
tients have a high rate of permanent physical 
disability. Purpose: The purpose of this study to 
determine the surgical and oncological out-
comes and identify prognostic factors that lead 
to worse or improved outcomes in the study 
group.

Patients and Methods: Patients (n=104) were 
treated between 1988 and 2014 at the Univer-
sity Hospital of Münster. Orthopedic treatment 
files and records from the Ewing sarcoma 
study’s central office (Essen, Germany) were 
accessed. 102 patients presented with skeletal 
and 2 patients with extraskeletal Ewing sarco-
ma. In 96 cases (93.3%) primary resections and 
in 7 cases (6.7%) secondary resections were 
performed. The mean age at diagnosis was 
18.1 years (range:2 - 53 years). The mean tumor 
size was 8.8cm. 103 patients were treated by 
limb-salvaging operations. Hip transposition 
was the most common reconstruction tech-
nique (n=52).The mean operation time was 
255.75 minutes (range 48 – 525 minutes; n=78).  
All patients received chemotherapy according 
to the CESS86, (EI)CESS92 or EWING 2008 
protocols. Radiation therapy was administered 
in 77.9% (n=81/104) of patients. Results  Partial 
or (sub-)total pelvic resection was not found to 
have an impact on local recurrence (p=0.795) 
or overall survival (p=0.602). Wound healing 
disorders (WHD) and reconstruction-associated 
infection (RAI) were observed in 32 patients 
(30.8%). Resection margins were clear in 98 
(94.2%) cases. Response to chemotherapy was 
good (grade I-III) in 78.8% (n=82/104), poor 
(grade IV-VI) in 18.3% (n=19/104). Local recur-
rence occurred 7.7%.  Response to chemother-
apy (p=0.036), larger tumour size (p= 0.005), 
local recurrence (p=0.001), status of distant 
metastases at the time of operation (p=0,003) 
had a statistically significant impact on overall 
survival. The cumulative 5-year and 10-year 
survival for patients with a single distant met-
astatic site was 64.3% and 50.7% compared to 
50% and 16.7% in patients with multiple distant 
metastatic sites. 5 and 10 years survival was 
82.7% and 80.1% for patients without distant 
metastases at the time of surgery. Conclusion: 
The marked survival difference between me-
tastasized patients who suffer from a single 
compared to multiple metastatic sites should 
be considered when counseling patients re-
garding local treatment options as intensive 
combined local treatments might be possible 
in all patients, but should be balanced against 
the patients’ overall prognosis. In clearly pallia-
tive settings
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Mutars distal femur replacement - oncologic 
and clinical results in 191 patients

Jendrik Hardes, Marcel P. Henrichs; Georg 
Gosheger; Gregor Hauschild, Münster Uni-
versity Hospital, Münster, Germany; Markus 
Nottrott, Dimosthenis Andreou, Eike Bormann, 
Maria Eveslage, Wiebke Guder, Arne Streit-
buerger, Münster University Hospital, Münster, 
Germany and Essen University Hospital, Essen, 
Germany

Introduction: Distal femur replacement is the 
reconstruction technique most commonly used 
today for patients with distal femur sarcoma. 
However, the complication rates with mega-
prostheses are higher in comparison with con-
ventional knee arthroplasties. This single-center 
study reports results with the MUTARS distal 
femur replacement since its introduction in 
1993.  Materials and Methods: A total of 191 
patients (median follow-up 99 months) who 
underwent intra-articular distal femur resec-
tion at the University Clinic of Muenster were 
included in this retrospective study. The study 
evaluated the clinical results and complications 
on the basis of the Henderson classification. 
Results: Local recurrence or infection were 
reasons for secondary amputation (7.9%). The 
cumulative incidence of prosthetic failure (Hen-
derson 2–4) was 32.9% at 5 years, and 45.9% at 
10 years postoperatively. Although the risk of 
loosening was reduced by using a cementless 
stem with a hydroxyapatite (HA) coating (loos-
ening rate 5.3%), the main mechanical problem 
is currently a failure of the joint mechanism, 
with a lifetime risk of 24.1%. The polyethylene 
bushing that was previously used is associated 
with the highest failure rate here (23.7%), while 
the metal-on-metal mechanism has the lowest 
rate at 4.3% up to now. Periprosthetic infection 
was observed in 33 over the study period as a 
whole resulting in an overall infection rate of 
17.3% (titanium 18.9%, n = 20; silver 15.3%, 
n = 13). Conclusions: These results suggest that 
long-term limb salvage is not always possible 
with tumor prostheses after resection of the 
distal femur. While mechanical complications 

can be treated successfully with revision sur-
gery, periprosthetic infection continues to be 
a major reason for secondary amputation. 
Whereas aseptic loosening is rare with hexago-
nal HA-coated stems, the weakest point in the 
prosthesis is the joint mechanism.

Expected metastatic spine outcomes (emso): 
a 4-year review of patients’: survival and 
neurology

Sheweidin Aziz, Vaarun Burgula, Ali Shetawi, 
Partha Basu, Wai Yoon University Hospitals of 
Leicester

Aim: Identify survival rates and neurological 
outcomes of operatively and non-operatively 
managed patients presenting with Metastatic 
Spinal Cord Compression.  Methods:  Pro-
spective data collection/analysis. Total of 397 
patients. Minimum follow-up of 6 months. 
Patients placed on a palliative pathway and 
those who died within 72 hours were excluded. 
Results:  A total of 397 patients were identified, 
59.2% were males (235/397) and 40.8% were 
females (162/397). A median age of 69 years; 
Range 18-94 years). A greater proportion of 
patients were managed non-operatively repre-
senting 62.2% (255/397). Prostate, lung, Breast, 
Myeloma, Renal Cell Carcinoma and Lym-
phoma accounted for over 75% of all primary 
tumours (n=305).   Patients who were ambu-
lating at the time of presentation maintained 
their ambulatory status in 70.2% (n=40/57) 
of cases in the operative group compared to 
90.9% (n=50/55) in the non-operative group 
(p<0.0001). Upon discharge 41% (n=59/142) of 
patients managed operatively were ambulatory 
compared to the non-operative group rate 
of 36.5% (n=93/255) (p<0.0001). In Prostate, 
Breast, Myeloma, RCC and Lymphoma 100% of 
patients managed non-operatively remained 
ambulatory; while Lung primaries managed 
operatively had an 80% change of maintaining 
ambulatory status compared to 76.9% (p<0.05) 
Conclusion:  Operative intervention certainly 
has a role in management of patients with 
metastatic spinal cord compression, however, 

the natural history of tumours should be taken 
into account when deciding whether to inter-
vene surgically or not. Whilst we have mainly 
focused on ambulatory status in this paper 
there are other factors to consider including 
pain relief and spinal stability which may be an 
indication for surgical intervention.

Current Surgical Management of Metastatic 
Pathological Femoral Fractures: A Multi-
centre Snapshot Audit.

Paul Rai; Sheweidin Aziz; Sudhir Kannan; Mr 
Rob Ashford, University Hospitals Leicester and 
Nottingham Collaborating Team 

Background and Aims: With patient survival 
increasing following cancer there is increased 
need for durability following reconstruction 
metastatic bone disease. Patients require an 
implant that will enable immediate weight 
bearing and one that will outlast them1. We 
aimed to find out: the typical workload for 
metastatic bone disease, the conventional 
treatment for femoral metastases and whether 
there is trend for increasing numbers of endo-
prostheses. Materials and Methods: All sequen-
tial patients undergoing surgery for femoral 
metastatic lesions (both pathological fracture 
and impending pathological fracture) ofany 
age were included in the multicentre snapshot 
audit. Data on demographics, institutions and 
operative procedures were recorded. Results: 
24 Institutions enrolled from across the UK, 
including 7 Major Trauma Centres (MTCs). The 
audit started 1stMarch 2018. 95 cases were 
recorded. The mean age was 71 and 65% were 
female. 81 patients had a fracture at presenta-
tion or impending fracture. Breast carcinoma 
was the most common primary tumour at 23%. 
The mean Mirel’s score was 9. The commonest 
fixation was with a long cephalomedullary nail 
(38%). Endoprostheses accounted for 24%. 
90% of the endoprotheses were implanted in 
Trauma Units. None were implanted at an MTC. 
Conclusion: This audit revealed large numbers 
of cases of femoral metastases. Although the 
use of endoprostheses may be increasing in 

Trauma Units, intramedullary nailing still pre-
dominates. None of the cases treated in MTCs 
were treated with endoprosthetic replacement. 
Future pathways may be needed to refer pa-
tients from units without arthroplasty surgeons 
to institutions commonly performing prosthetic 
and endoprosthetic replacement.

Low grade fibromyxoid sarcoma: demo-
graphics, prognosis and behavioural pat-
terns

Umar-Khetaab Hanif; Louis-Romee Le Nail, Yu-
suke Tsuda Michael Parry; Lee Jeys; Scott Evans, 
The Royal Orthopaedic Hospital, Birmingham

Introduction and purposes: Low-grade fibro-
myxoid sarcoma (LGFMS) was described by 
Evans in 1987. It is a rare soft tissue sarcoma 
(STS) subtype. Compared to other STS, it is 
characterized by an unusual behaviour with 
late local recurrence and metastasis. In the 
literature few clinical prognosis factors have 
been reported. From a genetic point of view, 
LGFMS presents in the majority of cases with 
a balanced translocation resulting in a fusion 
of FUS and CREB3L2 genes. The aim of this 
study was to identify clinical prognostic factors 
from a tertiary referral sarcoma centre experi-
ence.  Material & Method: This retrospective 
mono-centric study included 44 patients, di-
agnosed and treated between 1979 and 2015. 
Median age was 37 years old (6-75).  Treatment 
was resection for all patients and adjuvant 
radiotherapy was performed in 9 cases. Median 
follow up was 7.3 years (2-35). Results: Eight 
patients developed a local recurrence at a 
median period of 48 months (9-228). 4 patients 
had metastasis at diagnosis and 5 patients 
presented with metastasis during the follow 
up at a median period of 52 months (25-326). 
Five years disease free survival (DFS) was 74% 
(28/38), 10 years 56% (10/18), 15 years 55% 
(6/11) and 20 years 20% (1/5). Deep tumours, 
proximal limb tumours and trunk, and tu-
mours presenting more than 6 cm in diameter 
were criterion associated to worse DFS. Local 
recurrences were associated with higher rate 
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of metastasis. Only 2 patients have died as a 
result of their disease. Conclusion: LGFMS has 
a variable pattern of behaviour both preopera-
tively and post–operatively. This study suggests 
that current international soft-tissue sarcoma 
surveillance guidelines may need to be adjust-
ed to accommodate low-grade STS lesions in 
general, and this tumour in particular.

Isolated Limb perfusion in high rsik STS 
patients, just to save the limb or does it save 
lives ? 

Veroniek van Praag, PERSARC group, Marta 
Fiocco, Michiel van de Sande; LUMC, Leiden

Introduction: Locally advanced high-grade ex-
tremity soft tissue sarcomas (STS) can be treat-
ed with amputation or surgery supplemented 
with neoadjuvant radiotherapy or neoadjuvant 
isolated limb perfusion (ILP). Both neoadjuvant 
radiotherapy and ILP are aimed at improving 
local control and decreasing the required free 
resection margin, thereby increasing the likeli-
hood of limb salvage or improving functional 
outcome. The choice of treatment depends 
on patient- and tumor characteristics, as well 
as center preference. Little is known about the 
relative efficacy of the two neoadjuvant treat-
ment options. Therefore, this study examines 
the oncological outcomes of patients treated 
with neoadjuvant radiotherapy compared to 
patients treated with neoadjuvant ILP. Meth-
ods: This nationwide study includes all consec-
utive patients with localized primary extremity 
high-grade STS, treated between 2000 and 
2015 at one of five participating tertiary sar-
coma centers. A total of 169 patients met the 
inclusion criteria and were treated with curative 
intent. Eighty-nine patients were treated with 
ILP (74.2% with adjuvant radiotherapy), while 
80 received only neoadjuvant RT. Median 
follow-up was computed with reverse Kaplan 
Meier’s methodology and was equal to 7.3 
years.  To confirm whether indication bias was 
present, the association between neoadjuvant 
therapy and oncological outcome was inves-
tigated by estimating adjusted Kaplan-Meier 

(KM) curves. No difference between the crude 
analysis and the weighted KM could be ob-
served, indicating the absence of indication 
bias in our cohort. Therefore, a Cox proportion-
al hazard regression was used to estimate the 
effect of the neoadjuvant treatment on overall 
survival and distant metastasis. A competing 
risk model, accounting for the competing event 
death, was used to estimate the cumulative 
incidence of local recurrence under each of the 
treatment regimes. 
Results: Patients who received neoadjuvant RT 
showed better outcomes, in terms of OS (ad-
justed HR=0.596) and DM (adjusted HR=0.586), 
than those treated with neoadjuvant ILP (and 
adjuvant radiotherapy). Conclusion: Results of 
this study suggest that neoadjuvant radiother-
apy shows superior results to neoadjuvant ILP 
(with adjuvant radiotherapy) in terms of overall 
survival and distant metastases. We were un-
able to report on the difference between RT 
and ILP in improving limb salvage. Still, limb 
salvage may be facilitated by the additional use 
of ILP or RT as limb salvage percentages were 
high in both groups. Future research on the rel-
ative effect of both therapies on limb salvage 
is needed.  

Clinical outcome of surgical treated leio-
myosarcoma in the lower limbs: A na-
tion-wide study

Annelies Van Beeck; Veroniek Van Praag; PDS 
Dijkstra; MAJ Van de Sande  LUMC; J. Somville 
UZA

Leiomyosarcoma is a rare malignant soft tis-
sue tumor. It most common occurs in a mid-
dle aged to older population (50-70y). Four 
subgroups are identified: uterine, abdominal 
(retroperitoneal and gastro-intestinal) and 
non-visceral (somatic). This study is interested 
in leiomyosarcoma located at the limb. The 
point of interest is clinical outcome after sur-
gery with or without adjuvant therapy. This 
study presents a retrospective case series of 
all patients with leiomyosarcoma whom were 
surgical treated between 2000 and 2015, based 

on institutional databases in Belgium (Antwerp) 
and the Netherlands (Leiden), with a minimum 
follow up of 2 years. Postoperative complica-
tions were reported with support of the RTOG 
and Henderson classification.  45 patients were 
included. Each patient was operated with (neo)
adjuvant therapy in 29 cases. Postoperative 
complications eventually were described as 
infection, dermatologic and biomechanical 
plaints and pain. Most important postopera-
tive plaints were infection and dermatologic 
problems. Infection was present in 10 out of 
45 patients. For 8 of them (neo)adjuvant ra-
diotherapy was associated. For dermatological 
plaints this was observed in 21 patients. In 
this group 18 patients received (neo)adjuvant 
radiotherapy.  Overall survival was 52%. Local 
recurrence occurred in 7 patients (16%). This 
descriptive study is a start for documentation 
of leiomyosarcoma in Belgium and the Neth-
erlands. Further documentation is already 
initiated to receive a BeNe database on leio-
myosarcoma. This study describes clinical out-
come with great responsibility of (neo)adjuvant 
radiotherapy towards postoperative infection 
and dermatological problems. Future greater 
databases can help on calculating significance 
of these findings and discussing the benefit of 
radiotherapy in leiomyosarcoma.

Surgical margins for ewing’s sarcoma – can 
we afford to be less conservative?

Marie-Caroline Nogaro; Max Mifsud; Zsolt 
Orosz*, Catherine McCarthy*, Richard Craig*, 
Max Gibbons*, Tim Theologis* *Nuffield Ortho-
paedic Centre, Oxford, United Kingdom

Introduction: There is no consensus regarding 
optimal tumour resection margins for long-
bone Ewing’s sarcoma. Most resection margins 
are based on the pre-chemotherapy T1 MRI. 
Current chemotherapy regimens can profound-
ly reduce the tumour volume and oedema on 
MRI. We aimed to assess whether those based 
on post-chemotherapy pre-operative imaging 
could achieve safe histological margins, whilst 
increasing the possibility of joint- or physe-

al-preserving surgery.  Methods: Retrospective 
analysis of nine consecutive patients treated 
for long-bone Ewing’s sarcoma was performed. 
The radiological tumour and tumour-bed size, 
and the distance to the nearest physis or joint 
surface on both pre- and post-chemotherapy 
imaging were collected. The post-operative 
histological measurements and the correlation 
to the pre-operative imaging were assessed.  
Results: The mean longitudinal reduction in 
tumour size on post-chemotherapy scans was 
35% of the original length [range 7.3–56.0]. 
Five patients would have had clear margins 
regardless of whether pre- or post-chemo-
therapy MRI was used to guide resection, and 
three patients would have had a resection 
through tumour-bed (area of therapeutic 
response but absent viable tumour cells). In 
those three patients, the average discrepancy 
between pre-operative imaging and histo-
logical margin was 1.7cm [range 0.8-2.9] for 
pre-chemotherapy and 1.8cm [range 1.3-2.9] 
for post-chemotherapy imaging respective-
ly. One patient had clear margins on the basis 
of the pre-chemotherapy MRI, but would have 
breached the tumour-bed by 0.6cm based 
on the post-chemotherapy MRI. Conclusions: 
Pre-operative planning based on post-chemo-
therapy imaging may allow narrower resection 
margins. However, our results highlight poten-
tial risks of breaching the tumour-bed when 
these margins are used.

18F-FDG PET-CT versus MRI for detection of 
skeletal metastasis in Ewing sarcoma.
Sarah Bosma; Dennis Vriens; Hans Gelderblom; 
Michiel van de Sande; Sander Dijkstra; Hans 
Bloem, Leiden University Medical Center

Objective: To determine the level of discrepan-
cy between magnetic resonance imaging (MRI) 
and 18F-FDG PET-CT in detecting osseous 
metastases in patients with Ewing sarcoma. 
Methods: 20 patients with histopathological 
confirmed Ewing sarcoma between 2000 and 
2017 who had 18F-FDG PET-CT and MRI per-
formed within a 4-week range were included. 
Each imaging modality was evaluated by a 
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separate observer. Reference diagnosis of each 
lesion was based on histopathology or consen-
sus of an expert panel using all available data, 
including at least 6 months follow-up. Sensitivi-
ty, specificity, and predictive values were deter-
mined. Osseous lesions were analyzed on pa-
tient- and lesion-basis. Factors possibly related 
to false-negative findings were evaluated using 
Pearson’s chi-square of Fisher’s exact test. 
Results: 112 osseous lesions were diagnosed 
in 13 patients, 107 malignant and five benign. 
Seven patients showed no metastases on either 
18F-FDG PET-CT or MRI. Forty-one skeletal me-
tastasis (39%) detected with MRI did not show 
increased 18F-FDG uptake on 18F-FDG PET-CT. 
Lesion-based sensitivities and specificities were 
62% (95%CI 52-71%) and 100% (48-100%) 
for 18F-FDG PET-CT; and 99% (97-100%) and 
100% (48-100%) for MRI, respectively. Bone 
lesions were more likely to be false-negative 
on 18F-FDG PET-CT if hematopoietic bone 
marrow extension was widespread and active 
(p=0.001), during or after treatment (p=0.001) 
or in lesion <10 mm (p<0.001).     Conclusion: 
Although no definite conclusions can be drawn 
from this small retrospective study, it shows 
that caution is needed when using 18F-FDG 
PET-CT for diagnosing skeletal metastases in 
Ewing sarcoma. Poor contrast between metas-
tases and active hematopoietic bone marrow, 
chemotherapeutic treatment and/or small size 
significantly decrease the diagnostic yield of 
18F-FDG PET-CT, but not of MRI.

Individual risk evaluation for local recur-
rence and distant metastasis in Ewing sarco-
ma: a multistate model

S.E. Bosma; A.J. Rueten-Budde; U. Dirksen; 
University Hospital Essen, University Duisburg. 
Essen, Pediatrics III, Sarcoma Centre, West Ger-
man Cancer Centre, German Cancer Consor-
tium, Essen, Germany P.D.S. Dijkstra, M.A.J. van 
de Sande, M. Fiocco, Leiden University Medical 
Center, Leiden, The Netherlands

Methods: Retrospective analysis of 982 patients 
with surgery after induction chemotherapy. 

To study disease evolution a multistate model 
with initial state surgery; intermediate states LR, 
pulmonary metastasis (DMpulm), other DM±LR 
(DMother); final state death was estimated. Risk 
factors for disease states were estimated using 
Cox proportional hazard models. Hazard ratios 
(HRs) with 95% confidence interval (95%CI) are 
provided. Results: Risk factors for LR are pelvic 
location, HR 2.04(95%CI 1.10-3.80) and margin-
al/intralesional resection, HR 2.28(1.25-4.16);  
for DMpulm are <90% necrosis, HR 2.13(1.13-
4.00), and previous pulmonary metastasis, 
HR 4.90(2.28-8.52); for DMother are 90-99% 
necrosis, HR 1.56(1.09-2.23), <90% necrosis, HR 
2.66 (1.87-3.79); previous bone/other metas-
tasis, HR 3.08(2.03-4.70). Risk factors for death 
without LR/DM are pulmonary metastasis, 
HR 8.08(4.01-16.29); bone/other metastasis, 
HR 10.23(4.90-21.36) and <90% necrosis, HR 
6.35(3.18-12.69), radiotherapy seems protec-
tive, HR 0.45(0.26-0.76). A clinically significant 
effect of radiotherapy in localized disease re-
gardless of tumor site, response and margins 
was lacking. Early LR (0-24 months) negatively 
influences survival, HR 3.79(1.34-10.76). Once 
DMpulm/DMother arise only previous bone/
other metastasis negatively influences survival, 
HR 1.74(1.10-2.75). Conclusion: Disease ex-
tent and histological response are risk factors 
for DM and survival; pelvic and intralesional/
marginal resection for LR. Prognostic value of 
disease extent and histological response de-
creases with disease progression. No clinically 
significant effect of radiotherapy on LR and 
death was identified. Presented insights could 
assist in patient’s specific treatment strategies 
for Ewing sarcoma.

Proximal femoral endoprosthetic replace-
ments in the skeletally immature
Jonathan Stevenson; Charles Baird; Benjamin 
Jacques; Grimer RJ;  Parry M;  Jeys L, ROH

Introduction and Purposes: Proximal femoral 
endoprosthetic replacements (PFEPRs) are rare 
in children and adolescents. No consensus for 
the optimal bearing surface in younger children 
exists and the outcomes following revision 

of the acetabulum in children is unknown. 
(1)  Materials and methods Retrospectively, 
45 children (n=17 aged between 4-11.9 years, 
n=28 aged 12-16 years) who underwent 
PFEPRs with and without total hip replacement 
(THR) following tumour resection between 
1982-2017 were reviewed after thirty five years. 
Mean age was 11.6 years (range 4 to 16 years). 
Overall survival, revision of the acetabulum and 
re-revision of the acetabulum was estimated 
using the Kaplan-Meir method for PFEPRs 
with hemiarthroplasties vs THRs. Results: At 
ten years, children > 12 years at the time of 
index surgery had a rate of failure (defined as 
revision of the acetabular component) of 52% 
versus 90% in children <12 years (p=0.006, 
log rank).   The leading indication for revision 
following hemiarthroplasty was subluxation of 
the femoral head, followed by painful chon-
drolysis; aseptic loosening was the leading 
revision indication in the total hip replacement 
group. Below 12 years, estimated acetabular 
survival without revision after 10 years was 20% 
vs 0% of PFEPRs with and without THRs re-
spectively (p=0.96, chi-square). Above 12 years 
(n=28), estimated acetabular survival without 
revision after 10 years was 70.0% vs 19.4% of 
PFEPRs with and without THRs respectively 
(p=0.07, chi-square).  The (n=28) first acetabu-
lar revisions showed no statistically significant 
difference between age groups (</>12 years) 
nor cemented vs. cementless revision acetabu-
lae.  Conclusions Our experience confirms that 
revision acetabular surgery in children under 12 
is almost inevitable after ten years, regardless 
of acetabular articulation. Over 12 years, total 
hip replacements have improved survival at 10 
years compared to hemiarthroplasties, but this 
is lost in the long-term. Our experiences would 
support the use of hemiarthroplasty in the first 
instance, with the inevitable revision to a total 
hip replacement at an older age yielding good 
survival of the prosthesis in the medium term.

Extensor mechanism reconstruction of the 
knee using a gastrocnemius flap

Mr R McCulloch, Mr T Cosker, Mr D Whitwell, 

Mr P Critchley Mr H Giele Mr M Gibbons Ox-
ford University Hospitals

Introduction: Resection and reconstruction of 
the proximal tibia in malignancy poses many 
challenges. Preserving the extensor mechanism 
function whilst providing an adequate resec-
tion is one of these issues. Various methods 
have been discussed in the literature regarding 
extensor mechanism reconstruction including 
synthetic ligaments1, local repair2, and the use 
of a gastrocnemius flap. Materials and Meth-
ods Retrospective collection of cases using 
theatre logbooks was performed. Patient notes 
and imaging were then reviewed to collect 
information on diagnosis, procedures, compli-
cations, re-operation rates and mortality. All 
living patients were then sent TESS and EQ5D 
scores for functional outcome assessment via 
post.  Results A total of 41 patients underwent 
an extensor mechanism reconstruction over a 
20 year period. The mean length of follow up 
was 7.6 years (range 1-20 years). The mean age 
of the patient at their surgery was 48. Indica-
tions were sarcoma (n=31), complex revision 
from previous knee arthroplasty (n=7)benign 
lesion (n=2) and other malignancy (n=1). 
Eleven patients were re-operated on (ampu-
tation=3, manipulation under anaesthetic =3, 
wound washout/debridement=3, excision of 
recurrence=2). Local recurrence rates within 
the sarcoma cases were 13%(4/31) and rates of 
metastic disease either at presentation or after 
surgical treatment were 23%(7/31).  During the 
follow up patients 8/41 died. The outcome data 
is currently being collected and will be ready 
for the date of the conference. Conclusion: We 
present one of the largest series of patients 
with extensor mechanism reconstruction using 
any method. Complications and re-operation 
rates are comparable to previous series. This 
method appears to be a safe and reproducible 
approach to extensor mechanism reconstruc-
tion of the knee in cancer but is also appropri-
ate for complex revision knee arthroplasty in 
the context of a failed extensor mechanism.

Extra-articular resection for Osteosarcoma: 
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Are we getting it right?

James Barnett, Craig Gerrand, Asif Saifuddin, 
Panagiotis Gikas, Royal National Orthopaedic 
Hospital John Skinner, Royal National Ortho-
paedic Hospital

Introduction: MRI is performed at diagnosis for 
local staging of osteosarcoma to aid surgical 
planning. (1) Where intra-articular tumour is 
identified, an extra-articular resection (EAR) 
with endoprosthetic replacement (EPR) is usual. 
EAR carries greater surgical risk and higher 
morbidity. (2) The aim was to assess whether 
patients undergoing EAR based on pre-op-
erative MRI showing intra-articular tumour 
had histopathological evidence of tumour in 
the joint. This was compared to cases where 
intra-articular resection (IAR) was carried out.  
Methods   Retrospective study reviewing all 
cases of long-bone osteosarcoma with EPR 
from 2007-2016. Data was obtained from the 
sarcoma database and histopathology. The 
histopathology reports were used to identify 
cases of extra-articular resection. Results: 116 
patients were included, mean age 18 (range 
4-70 years). Ninety-nine (85.3%) patients had 
EPR with IAR and 17 (14.7%) had EPR with EAR. 
Histological evidence of intra-articular tumour 
was present in 9 of the EAR cases (52.9%) with 
7 (41.2%) having periarticular tumour. In one 
case, there was no joint involvement. In the 
IAR cases, there was intra-articular tumour in 5 
(5%) and periarticular tumour in 8 (8%). There 
was no joint involvement in 86 (87%). 33 pa-
tients died - median of 27 months (range 7-75). 
Follow up of survivors - median of 75 months 
(range 24 to 143). Conclusions: Histological 
evidence of tumour near or within the joint was 
found in 94.1% of patients undergoing EAR, 
compared to 13% of IAR cases. It is reasonable 
to consider extra-articular resection when pre-
operative MRI shows tumour in a joint.

Fixation of metastatic proximal femoral 
fractures: an alternative to endoprosthetic 
replacement in selected patients?

Samantha Downie, Arpit Jariwala, Benedict 
Clift, Ashish, Mahendra, NHS Greater Glasgow 
& Clyde Sanjay, Gupta, NHS Greater Glasgow 
& Clyde

Background: Historical literature reports union 
rates of 35% in pathological fractures due to 
bony metastases1.  Guidelines recommend 
that fixation should not rely on healing due to 
impaired physiology and tumour biology1.  De-
spite this, significant variation in regional 
management of bony metastases exists2. The 
aim was to identify metastatic proximal femoral 
union rate at six months.  Methods: Outcomes 
for consecutive patients undergoing surgery 
for a metastatic proximal femoral fracture in 
two centres were reviewed.  Minimum fol-
low-up was one year and data analysed using 
the student’s t-test (p<0.05).  The primary out-
come was union at six months assessed using 
the Radiographic Union for Hip score (union=-
score³18/30)3. Results: From 2010-2016, 281 
patients were referred with metastatic proxi-
mal femoral fractures to two UK centres.  62 
had internal fixation (16 fixed-angle device, 
46 intramedullary nail).  44% had radiographic 
follow-up (27/62) at a mean of 161 days (range 
6-1015).  Mean clinical follow-up was 277 days 
(range 12-1235). Overall radiographic union 
rate was 64% (14/22) at 3-30 months. Union 
rose from 50% at 3-6 months (5/10, OR 2) to 
60% (6-12 months 3/5, OR 4.5) to 86% at >12 
months (6/7 OR 18, p<0.01). There was no 
difference between the centres. Discussion: 
This study reveals that union rate of prox-
imal femoral metastatic fractures is higher 
than previously reported, albeit in a patient 
group self-selected for survival beyond three 
months. Internal fixation may be a reasonable 
and durable less-invasive alternative to endo-
prostheses. Future work must focus on selec-
tion criteria for internal fixation and functional 
outcomes in this palliative group.

Two-stage surgery for myxofibrosarcoma: 
Resect & VAC

Robert U Ashford, M Sarmad Tamimy, Kathryn 

H Steele, Thomas A McCulloch East Midlands 
Sarcoma Service  Anna Raurell-Rosique East 
Midlands Sarcoma Service

Myxofibrosarcoma is a challenging tumour 
to manage surgically. Not infrequently it has 
infiltrative margins, not always visible on cross 
sectional imaging and surgical margins can be 
suboptimal. This can result in reconstructions 
after resection being compromised by either 
requiring to be taken down or alternatively by 
adjuvant radiotherapy . It has been our practice 
in recent years to primarily resect myxofibro-
sarcomata and then to VAC the surgical wound 
pending margin status. At the first procedure a 
reconstructive surgical plan will be determined.  
If the surgical margins achieved are clear, the 
reconstruction proceeds as planned mindful of 
plans for adjuvant radiotherapy. If however the 
margins reveal atypical or sarcomatous cells 
then a further resection is undertaken without 
compromise of any soft tissue reconstruction. 
We present illustration of the technique and 
our early outcomes. We believe this technique 
optimises both surgical and reconstructive 
outcomes.

Bayley Walker Proximal Humeral Recon-
struction – The Stanmore Experience

Hel Havard, Medhi Tofighi, Will Aston, Tim 
Briggs, Panos Gikas, Rob Pollock, Craig Ger-
rand; Royal National Orthopaedic Hospital

Tumours of the proximal humerus pose signifi-
cant surgical challenges both in terms of resec-
tion and reconstructive options. The anatomy 
of the proximal humerus is complex with both 
capsular and tendon attachments contributing 
to the biomechanical stability of the shoulder, 
yet allowing a high degree of motion. Com-
plete resection of tumours or metastases in this 
area often requires sacrifice of these structures 
and  a constrained implant may therefore be 
required. Previous designs of constrained pros-
theses were associated with high complication 
rates and poor functional outcomes. In 2006 
the Bayley-Walker prosthesis was modified to 

include an O ring to resist dislocation of the 
prosthesis. The aim of this study was to eval-
uate the performance of this new design. We 
reviewed 44 Bayley-Walker proximal humeral 
reconstructions performed in 43 patients be-
tween 2010 and 2018. Surgery was performed 
as a primary procedure in 42 cases, after a 
failed nail in one and a local recurrence after 
curettage in another. Overall complication 
rate was 34% consisting of 3 cases of aseptic 
loosening (7%), 3 infections (7%), two peripros-
thetic fractures (5%) and 7 dislocations (16%). 
Collar osseointegration was demonstrated in 
45% and overall patient survival was 43%. Of 
7 dislocations, only one led to breakage of the 
O-ring. Five patients underwent revision (prox-
imal humeral body only) with no change in the 
rotation of the components. Since introduction 
of the O-ring dislocation rates have reduced 
from 26% to 16%.
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