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Background: This descriptive case series documented the clinical presentation of tumours around the 

knee in our population and explored the outcome of lower limb salvage with oncological resections and 

megaprosthetic reconstructions. The variables analysed included return of knee function, disease free 

survival and any complications observed over a follow up period of 5-years. Methods: The study spanned 

over a period of 13-years. It included adult patients of all genders who presented with tumours around the 

knee and underwent tumour resections followed by megaprosthetic reconstructions at our institute. 

Results: Out of 73 patients, there were 43 (58.90%) males and 30 (41.09%) females. Their ages ranged 

between 16–53 years with a mean of 32.97±10.68 years. The tumours included giant cell tumours (n=41), 

osteosarcomas (n=24), Spindle cell sarcoma (n=5), chondrosarcoma (n=2) and Ewing’s sarcoma (n=1). 

The average postoperative musculoskeletal tumour society (MSTS) score was 84.65%. Various 

complications encountered included superficial infections/ delayed wound healing among 9 (12.32%) 

patients, local recurrence in 6 (8.21%), deep infections among 5 (6.84%) and transient palsy of peroneal 

nerve in 3 (4.10%) cases. There was aseptic loosening and traumatic disruption of extensor mechanism 

one each (1.36%). There were 7 (9.58%) mortalities in our series. Conclusion: Giant cell tumours and 

osteosarcomas were the most frequent tumours observed around the knee. The tumours affected relatively 

younger population. Safe oncological resections of the tumours followed by megaprosthetic 

reconstructions provided reasonable outcome in the majority of patients. 
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INTRODUCTION 

The knee constitutes a frequent site for primary bone 

tumours such as the giant cell tumour (GCT) and 

osteosarcomas. Limb salvage excision of tumours and 

prosthetic reconstruction has emerged as the standard of 

care to address these challenging tumours. This dream 

has become a reality owing to remarkable 

improvements in the imaging diagnostics, neo-adjuvant 

and adjuvant chemotherapy, surgical excisional 

techniques and ever enhancing designs of the 

endoprostheses increasingly available for reconstructing 

the excisional defects. The newer generation modular 

prosthetic systems provide several added advantages 

such as quicker learning curve, better reproducibility of 

technique, intra-operative flexibility, solid reattachment 

of the extensor mechanism to the device, stable 

reconstruction, and immediate postoperative 

rehabilitation of the joint.1–4 

The goals of treatment in managing tumours 

around the knee is to achieve reasonable locoregional 

control of the tumour as well as restore adequately 

functioning knee joint. The advent of neoadjuvant 

chemotherapy for osteosarcomas in particular has 

played pivotal role in the limb salvage efforts. 

Resultantly up to 80% of these patients are considered 

potential candidates for limb salvage. The modular 

endoprostheses are currently the most widely employed 

reconstructive tools in this context.3, 5–7 The present 

study was carried out to document the clinical 

presentation of tumours around the knee in our 

population and determine the outcome of oncological 

resections and reconstructions with rotating hinge 

modular megaprostheses in terms of knee function, 

disease free survival and any complications at 5-years 

follow up. 

MATERIAL AND METHODS 

This prospective case series was carried out over a 

period of thirteen years, spanning from Jan 01, 2009 to 

Dec 31, 2021. Informed consent was taken from the 

patients.  The study was approved by the hospital ethics 

committee. It included all patients with tumours around 

the knee, such as those originating from distal femur, 

proximal tibia and proximal fibula, who underwent 

oncological resections and megaprosthetic 

reconstructions. Our exclusion criteria included children 

<16 years, age >70 years with associated comorbid, 
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metastatic disease, stage III b tumours that failed to 

respond to neo-adjuvant chemotherapy and patients with 

invasion of popliteal neurovascular structures. 

Initial clinical evaluation of the tumour was 

performed with standard plain X-rays, magnetic 

resonance imaging (MRI) scan of knee followed by 

open biopsy to confirm the diagnosis. The biopsy was 

performed under spinal or general anaesthesia. 

Metastatic work-up included computed tomography 

(CT) scan of the chest and abdomen, and bone scan. 

Neo-adjuvant chemotherapy was instituted among all 

patients with osteosarcoma. Over the last five years we 

have started neo-adjuvant chemotherapy for giant cell 

tumours also. The patients were hospitalized for 

definitive excision and prosthetic reconstruction under 

spinal or general anaesthesia. We undertook en bloc 

extra-articular resection of tumours. We employed 

anteromedial or anterolateral parapatellar incisions. 

Medial and lateral skin flaps were elevated to expose the 

anterior surface of the knee. After dissecting soft tissues, 

femoral and tibial osteotomies were performed with 3–5 

cm safety margins depending on the tumour histology. 

Frozen sections of the marrow components at the 

margins of bone resection were evaluated to ensure 

tumour free margins of resection. The rotating hinge 

modular prostheses were employed in all patients. 

Medial gastrocnemius muscle flap was employed in 

twenty-one patients to ensure complete coverage of the 

megaprostheses.8 

All the patients had initiation of physical 

therapy on the day following surgery. The definitive 

chemotherapy was restarted four weeks postoperatively 

once the wounds had healed perfectly. Our follow up 

protocol for tumour surveillance was two monthly for 

the first six months, then 3-monthly for the first two 

years followed by 6-monthly follow up for lifelong. The 

follow up evaluation included clinical assessment and 

imaging investigations to detect any local or systemic 

recurrence and determine functional status of the 

reconstructed knee. The musculoskeletal tumour society 

(MSTS) scoring system was employed for determining 

the functional outcome of the patients. It consisted of 

allocation of a score of 0–5 for each of the following 

assessment criteria:  1) pain, 2) function, 3) emotional 

acceptance, 4) support, 5) walking and 6) gait.9 The 

various outcome measures of the study were recorded at 

5-year follow up. Figures-1 (a) through 2(e) show two 

representative cases among the included patients. 

SPSS version 21 (SPSS Inc., Chicago, IL, 

USA) was used to analyse the data statistically. 

Descriptive statistics were employed to measure the 

outcomes.  
 

 
Figure-1 (a): Plain X-rays showing oteosarcoma of the proximal tibia in a 16 years old girl. Figure 1 (b): 

Intraoperative photograph following tumour excision and megaprosthetic reconstruction of the excisional 

defect. Figure 1 (c): Modular megaprosthetic device employed for reconstruction in the patient. Figure 1 (d): 

Immediate postop X-rays showing the reconstructed knee joint. 
 

... 

 
Figure-2 (a): Plain X-rays showing giant cell tumour of the distal femur in a 17 years old male. Figure 2 (b): 

MRI scan of the same patient. Figure 2 (c): Intraoperative photograph following tumour excision and 

megaprosthetic reconstruction of the distal femur and knee joint. Figure-2 (d): The modular megaprosthesis 

employed.  Figure-2 (e): Immediate postop X-ray showing the reconstruction. 
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RESULTS 

There were a total of 73 patients with 43 males and 

30 females. The various entry variables are 

summarized in table-1. The average postoperative 

MSTS score was 84.65%. The commonest 

complication encountered was superficial infection/ 

delayed wound healing observed among 9 (12.32%) 

patients. Table-2 summarizes the various outcome 

measures observed among the patients. 

 

Table-1: Clinical presentation data of the included patients. (n=73) 
Characteristics Number of patients (%) 

Age: Mean 32.97±10.68 (range 16-53) years 

Gender: 

                 Male 43 (58.90%) 

                Female    30 (41.09%) 

Histological types of the tumours: 

                 Giant cell tumour                                                                             41 (56.16%) 

                 Osteosarcomas 24 (32.87%) 

                 Spindle cell sarcoma 5 (6.84%) 

                Chondrosarcoma 2(2.73%) 

                 Ewing’s sarcoma                                                                               1 (1.36%) 

 

Table-2:  Outcome measures observed among the patients. (n=73) 
Outcome measures: Number of patients (Percentage) 

Complications encountered: (n=25) 

    Superficial infections/ delayed wound healing                                      9 (12.32%) 

    Local recurrence                                                                                                     6 (8.2%) 

    Deep infections                                                                                                      5 (6.84%) 

   Transient palsy of peroneal nerve                                                                          3 (4.10%) 

   Aseptic loosening                                                                                                    1 (1.36%) 

   Traumatic disruption of extensor mechanism             1 (1.36%) 

Postoperative average MSTS scores:    84.65% 

Mean hospital stay:                                                                 9.87±3.62 (range 7–25) days 

Mortalities observed:                                                                                            7(9.58%) 

 

DISCUSSION 

In our study, giant cell tumours (GCT) and 

osteosarcomas constituted the bulk of tumours (i.e., 

>90%) around the knee.  The GCT is known to 

typically affect the epiphyses of long bones around 

the knee and may account for up to 20% of all 

primary bone tumours. It is usually graded into three 

grades by its histological appearances. In most cases 

these are benign, however notorious for local 

recurrence which may be as high as 45% if not 

excised adequately in the first instance. In view of the 

recently growing evidence in favour of denosumab, 

we are currently employing it as a neo-adjuvant 

therapy in our patients with GCT.10–13 

Osteosarcoma was the second commonest 

tumour in our patients accounting for 33% of the 

tumours around the knee. We routinely employed 

neo-adjuvant chemotherapy followed by completion 

chemotherapy once the patient enjoyed uneventful 

postoperative recovery. For neo-adjuvant therapy, we 

used MAP regimen which included methotrexate, 

adriamycin, and cisplatin. Necrosis >90% achieved 

with neo-adjuvant chemotherapy was considered a 

good prognostic factor and the same regimen was 

continued postoperatively.  If the resected surgical 

specimens didn’t show favourable histological 

response (i.e., over 10% viable tumour), the patients 

received modified multi-agent regimen including 

ifosfamide/etoposide.7,13,14 

In our study we employed rotating hinge 

modular endoprostheses for reconstructing the 

defects resulting from tumour excision.  The modular 

endoprostheses are currently used by majority of the 

surgeons across the globe. Their beauty is that their 

standard sized component sets with varying lengths 

are readily available for use in reconstructing any 

given defects of the bones around knee. The various 

components are readily assembled in different 

combinations to reconstruct the large skeletal defect 

and achieve a functioning knee joint. Moreover, the 

published literature proves superiority of the modular 

megaprostheses in terms of limb survival, 

complication rate and functional outcome of the 

reconstructed knee.15,16 With ever enhancing 

sophistications in implant design, additional advances 

in this field are desired in order to further improve 

the overall results of surgery and quality of life of the 

patients. 

We employed the MSTS scoring system as 

an outcome assessment tool in our patients. For the 

lower limb, the MSTS score is a measure of function 

across six items. i.e., 1) pain, 2) function, 3) 

emotional acceptance, 4) support, 5) walking and 6) 
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gait. The   descriptive grading for each of these items 

ranges from 0 to 5, with a maximum score of 30.9,16–19 

In our study the average postoperative 

MSTS score was 87.49%. Our outcome results 

conform to most of the published studies which have 

reported the MSTS scores ranging between 60–

88%.2,11–14 

We encountered one case of aseptic 

loosening in our series. Depending on the length of 

follow up, the incidence of aseptic loosening has 

been variably reported in the published studies. In 

some of the published studies it has been reported to 

be as high as 20%. Since we had a target follow up of 

three years in our series, this complication rate may 

increase with a longer follow up as reported in some 

of the studies. Also, the new generation modular 

prostheses have considerably reduced this 

complication.1,18 

We recorded seven cases of superficial 

wound infection and delayed wound healing, all of 

which responded to conservative measures. The rate 

of infection reported in the literature is up to 15%. 

Aggressive and prompt management of infectious 

complications is mandatory for a satisfactory 

outcome in terms of averting the need for implant 

removal or secondary amputation. Oncologic 

orthopaedic patients undergoing reconstruction with 

large implants are prone to infections owing to a host 

of factors. For instance, there is in an environment of 

immunosuppression caused the malignancy as well as 

induced by chemotherapy and/ or local irradiation. 

There may be associated malnutrition also.  

Prophylactic use of appropriate antibiotics as well as 

meticulous surgical technique are mandatory to 

reduce the risk of infections.2,6,20, 21  

We had local tumour recurrence in five 

patients. In the published studies, the reported rate of 

local recurrence ranges from 0–18% with a mean local 

recurrence rate of 6.9%. Tumour recurrence almost 

invariably leads to amputation of the limb.1,15,22 

In our study, we had limb survival rate of 

91.22% at 3 years follow up. The published literature 

on use of megaprostheses among oncological patients 

reveals functioning limb in a satisfactory number of 

patients and for a satisfactory period of time. 

Gosheger et al reported 88% limb survival rate 5-year 

whereas Jeys et al reported 91% survival rate at 20 

years postoperatively.23,24 

We had one case of traumatic extensor 

mechanism disruption which was managed with 

operative repair of the extensor mechanism. 

A variety of complications which are 

uncommon with the newer modular prostheses, have 

been reported in the old literature. For instance, 

fatigue fractures of the stems and failure of the 

attachment of the soft tissues to the prosthesis. The 

overall rate of these complications remained up to 

48%. However, these complications have diminished 

considerably over time, owing the introduction of 

modern, robust modular designs. Additionally 

biocompatible materials have been introduced, which 

have improved attachment of the soft tissue envelope 

to the prosthesis. Technique modification such as the 

reconstruction of the capsule using local muscle 

transfer or composite materials such as the Dacron 

tape.  Moreover, the rotating-hinge knee prostheses 

have shown remarkably lower risk for mechanical 

complications in comparison to the older fixed-hinge 

implants.1,2,6,15,16,25,26 

CONCLUSION 

Giant cell tumours and osteosarcomas were the most 

frequent tumours observed around the knee. The 

tumours affected relatively younger population. Safe 

oncological resection of tumours followed by 

megaprosthetic reconstruction provided reasonable 

outcome in the majority of patients. 

AUTHORS' CONTRIBUTION  

FKZ & MS: Designed the study and wrote the 

manuscript. MN & FQ: Performed data collection 

and analysed the results. FKZ & MS: Responsible for 

accuracy and integrity of the work. All authors 

approved the manuscript. 

REFERENCES 

1. Guo W, Ji T, Yang R, Tang X, Yang Y. Endoprosthetic 
replacement for primary tumours around the knee. J Bone 

Joint Surg 2008;90(8):1084–9.  

2. Gkavardina A, Tsagozis P. The use of megaprostheses for 
reconstruction of large skeletal defects in the extremities: a 

critical review. Open Orthop J 2014;8:384–9.  

3. Henshaw RM, Malawer MM. Advances in modular 
endoprosthetic reconstruction of osseous defects. Curr Opin 

Orthop 2003;14(6):429–37. 

4. Myers GJ, Abudu AT, Carter SR, Tillman RM, Grimer RJ. 
Endoprosthetic replacement of the distal femur for bone 

tumours: long-term results. J Bone Joint Surg Br 2007;89-

B:521–6.  
5. Myers GJ, Abudu AT, Carter SR, Tillman RM, Grimer RJ. 

The long-term results of endoprosthetic replacement of the 

proximal tibia for bone tumours. J Bone Joint Surg Br 
2007;89-B:1632–7.  

6. Shehadeh A, Noveau J, Malawer M, Henshaw R. Late 

complications and survival of endoprosthetic reconstruction 
after resection of bone tumors. Clin Orthop Relat Res 

2010;468(11):2885–95.  

7. Jaffe N, Puri A, Gelderblom H. Osteosarcoma: Evolution of 
treatment paradigms. Sarcoma 2013;2013:203531.  

8. Saaiq M, Zimri FUK. Clinical applications and outcome of 

proximally based medial gastrocnemius muscle flap. World J 
Plast Surg 2020;9(1):22–8. 

9. Enneking WF, Dunham W, Gebhardt MC, Malawar M, 

Pritchard DJ. A system for the functional evaluation of 
reconstructive procedures after surgical treatment of tumors 

of the musculoskeletal system. Clin Orthop Relat Res 

1993;286:241–6. 
10. Li D, Zhang J, Li Y, Xia J, Yang Y, Ren M, et al. Surgery 

methods and soft tissue extension are the potential risk 



J Ayub Med Coll Abbottabad 2023;35(1) 

http://www.jamc.ayubmed.edu.pk 31 

factors of local recurrence in giant cell tumor of bone. World 

J Surg Onco 2016;14:114.  
11. Singh AS, Chawla NS, Chawla SP. Giant-cell tumor of bone: 

treatment options and role of denosumab. Biologics 

2015;9:69–74.  
12. Thomas DM, Skubitz T. Giant-cell tumour of bone. Curr 

Opin Oncol 2009;21:338–44. 

13. Ueda T, Morioka H, Nishida Y, Kakunaga S, Tsuchiya H, 
Matsumoto Y, et al. Objective tumor response to denosumab 

in patients with giant cell tumor of bone: a multicenter phase 

II trial. Ann Oncol 2015;26(10):2149–54.  
14. Allison DC, Carney SC, Ahlmann ER, Hendifar A, Chawla 

S, Fedenko A, et al. A meta-analysis of osteosarcoma 

outcomes in the modern medical era. Sarcoma 
2012;2012:704872.  

15. Kawai A, Healey JH, Boland PJ, Athanasian EA, Jeon DG. A 

rotating-hinge knee replacement for malignant tumors of the 
femur and tibia. J Arthroplasty 1999;14(2):187–96. 

16. Ilyas I, Kurar A, Moreau PG, Younge DA. Modular 

megaprosthesis for distal femoral tumors. Int Orthop 
2001;25(6):375–7.  

17. Bernthal NM, Greenberg M, Heberer K, Eckardt JJ, Fowler 

EG. What are the functional outcomes of endoprosthestic 
reconstructions after tumor resection? Clin Orthop Relat Res 

2015;473:812–9.  

18. Ruggieri P, Bosco G, Pala E, Errani C, Mercuri M. Local 
recurrence, survival and function after total femur resection 

and megaprosthetic reconstruction for bone sarcomas. Clin 
Orthop Relat Res 2010;468(11):2860–6.  

19. Pala E, Trovarelli G, Calabro`T, Angelini A, Abati CN, 

Ruggieri P. Survival of Modern Knee Tumor 

Megaprostheses: Failures, Functional Results, and a 

Comparative Statistical Analysis. Clin Orthop Relat Res 
2015;473(3):891–9.  

20. Graci C, Maccauro G, Muratori F, Spinelli MS, Rosa MA, 

Fabbriciani C. Infection following bone tumor resection and 
reconstruction with tumoral prostheses: a literature review. 

Int J Immunopathol Pharmacol 2010;23(4):1005–13.  

21. Jeys LM, Grimer RJ, Carter SR, Tillman RM. Periprosthetic 
infection in patients treated for an orthopaedic oncological 

condition. J Bone Joint Surg Am 2005;87:842–9.  

22. Zimel MN, Cizik AM, Rapp TB, Weisstein JS, Conrad EU 
3rd. Megaprosthesis versus condyle-sparing intercalary 

allograft for distal femoral sarcoma. Clin Orthop Relat Res 

2009;467(11):2813–24.  
23. Gosheger G, Gebert C, Ahrens H, Streitbuerger A, 

Winkelmann W, Hardes J. Endoprosthetic reconstruction in 

250 patients with sarcoma. Clin Orthop Relate Res 
2006;450:164–71.  

24. Jeys LM, Grimer R. The long-term risks of infection and 

amputation with limb salvage surgery using endoprostheses. 
Recent Results Cancer Res 2009;179:75–84. 

25. Höll S, Schlomberg A, Gosheger G, Dieckmann R, 

Streitbuerger A, Schulz D, et al. Distal femur and proximal 
tibia replacement with megaprosthesis in revision knee 

arthroplasty: a limb-saving procedure. Knee Surg Sports 

Traumatol Arthrosc 2012;20(12):2513–8.  
26. Ahlmann ER, Menendez LR, Kermani C, Gotha H. 

Survivorship and clinical outcome of modular endoprosthetic 
reconstruction for neoplastic disease of the lower limb. J 

Bone Joint Surg Br 2006;88(6):790–5.  

 
Submitted: January 23, 2022 Revised: September 25, 2022 Acceptance: September 23, 2022  

Address for Correspondence:  
Dr Muhammad Saaiq, Assistant Professor of Plastic surgery, National Institute of Rehabilitation Medicine 

(NIRM), Street No.9, G-8/2, Islamabad 44000-Pakistan 

Cell: +92 335 541 1583 

Email: muhammadsaaiq5@gmail.com 

 


