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INTRODUCTION 

Giant cell tumours (GCTs) of bone are benign but locally 

aggressive tumours that usually involve metaepiphyseal 

end of long bones (usually distal end of femur and 

proximal end of tibia).1  

GCTs of the bone were first described by Cooper in 1818.2 

Later, Nelaton showed their local aggressiveness, and 

Virchow revealed their malignant potential.3,4 

Patients with GCT usually present in their third decade of 

life, with approximately 80% of lesions occurring between 

20 and 55 years of age.5 The surgical treatment of GCTs in 

the around knee joint mainly includes curettage and bone 

grafting extended curettage (EC) and cement filling 

segmental resection (SR) and modular endo prosthesis 

reconstruction.6-8This study is a retrospective analysis of 

the presentation, the functional outcome following 

modular endoprosthetic reconstruction and the recurrence 

rate. 
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METHODS 

Retrospective analysis of the presentation, the functional 

outcome following modular endoprosthetic 

reconstruction, prosthetic survival and the recurrence rate 

in 17 patients with Campanacci grade 3 GCTs involving 

distal femur and proximal tibia, who underwent segmental 

resection and modular endoprosthesis reconstruction in a 

single centre from 2015 to 2018.  

Inclusion criteria 

All patients with Campanacci grade 3 GCTs involving 

distal femur and proximal tibia, who underwent segmental 

resection and modular endoprosthesis reconstruction. 

Patients with multiple recurrent lesions following failed 

curettage around knee joint were also included. 

Materials and methods 

Standard investigations done at our centre for all the 

patients include X-ray of the part involved and of the 

chest, and magnetic resonance imaging of the part. All 

these findings were recorded. Following non-invasive 

investigations, image guided core needle biopsy of the 

lesion was performed and for patients with biopsy done 

outside, blocks were reviewed. All biopsies were 

performed by a trained oncosurgeon and planned in such a 

way that the biopsy scar can be safely included in the 

incision while performing definitive surgery. 

The surgery was performed according to the general 

principles of limb salvage surgery. Modular segmental-

replacement system prosthesis with a simple-hinge 

component for the proximal part of the tibia, and the distal 

part of the femur were used. (Figure 1 and 2). All stems 

were cemented in place. Isometric exercises and 

mobilization with crutches were started on 2nd 

postoperative day after check X-ray (Figure 3 and 4). Knee 

joint bending was started for proximal tibia patients after 

2 to 3 weeks. 

 

Figure 1: Tibial modular prosthesis in situ. 

Follow up 

The patients were followed up on quarterly basis for initial 

two years and thereafter on six monthly intervals. On 

follow-up visits, a thorough clinical examination was 

carried along with digital X-ray of the part. Magnetic 

resonance imaging (MRI) of the part was done when 

indicated. Chest imaging was done routinely. If a 

suspecious lesion was seen on the X ray chest then chest 

computed tomography (CT) scan was done. 

 

Figure 2: Femoral modular prosthesis in situ. 

 

Figure 3: Post-operative X-ray showing tibial 

prosthesis. 

 

Figure 4: Post-operative x ray showing femoral 

modular prosthesis. 
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Functional outcome was scored by musculoskeletal 

tumour society scoring (MSTS).9 Numerical values from 0 

to 5 points were assigned for each of the following 6 

categories: pain, function, emotional acceptance, use of 

supports, walking ability and gait. These values were 

added, and the functional score was presented as a 

percentage of the maximum possible score. The results 

were graded according to the following scale: excellent – 

75% to 100%; good – 70% to 74%; moderate – 60% to 

69%; fair – 50% to 59% and poor – <50%. 

RESULTS 

During the study period total 92 bone tumours were treated 

in our department.in that, 67 were tumours around knee 

joint. Of that, 23 were GCTs and in that 17 had grade 3 

Campanacci GCTs and underwent LSS with 

endoprosthetic reconstruction (Table 1). Of that 7 were 

males and 10 were females with age group 17 to 42 (mean 

30). Pre-operative presentation was with pain and swelling 

around knee joint .All except 5 underwent tru-cut biopsies. 

3 had undergone previous biopsies with scar in the lateral 

aspect of knee joint which was excised at the time of 

surgery. 2 had previous curettage done else were with 

recurrence at presentation. All 17 underwent LSS with 

adequate margins. Compared to other malignant bone 

tumours, in our experience, soft tissue involvement was 

less in GCTs.  

Table 1: Characteristics of GCT patients around knee 

joint in our centre. 

Variables Total numbers 

Sex  

Male 7 

Female 10 

Age (in years)  

11-20 2 

21-30 9 

31-40 4 

>40 2 

Symptom at presentation  

Swelling 4 

Pain 3 

Pain and swelling    10 

Tumour size (cm)  

<8 3 

>8 14 

Tumour location  

Distal femur 11 

Proximal tibia 6 

In one case of proximal tibia GCT, the patella extensor 

mechanism was found to be involved by the tumour and 

hence part of the extensor tendon was removed with the 

tumour and then the proximal cut end was attached to 

prosthesis by using Dacron tape. Modular prosthesis was 

used in all patients and for proximal tibia tumours medial 

gastrocnemius flap was used to cover the prosthesis. 

Immediate pre-operative complication like delayed wound 

healing, flap necrosis, wound infection, foot drop, leg 

length discrepancies were evaluated (Table 2). Compared 

to malignant bone tumours, wound healing was faster and 

complications were less in GCTs. Out of 17 patients with 

GCTs 3 had anterior flap necrosis, 1 post curettage and 1 

post open biopsy with lateral scar. Debridement and 

primary closure was done in 2 patients and 1 case SSG was 

needed to cover the defect. One patient with proximal 

tibial lesion had foot drop post-surgery which was 

managed with foot drop splint. 

Function outcome was analysed with MSTS score. 

The average MSTS functional score was 78 % (range 65% 

to 100%). 3 year survival rate of the prosthesis was 100% 

in our study. Average range of movements at 3 years was 

80 (70-90). 

Aseptic prosthetic loosening occurred in one patient, 4 

years after surgery for whom replacement was advised. 

Prosthetic fracture was nil during these years (3 to 6 years). 

None of the patients had local recurrence. One patient had 

metastasis in left lung lower lobe for which wedge 

resection was done and is recurrence free till date.  

Table 2: Complications in our study. 

Complications 
Distal femur 

(n=11) 

Proximal 

tibia (n=6) 

Flap necrosis 2 1 

Wound infection 1 1 

Foot drop 0 1 

Leg length 

discrepancy (>2 cm) 
0 0 

DISCUSSION 

GCTs represent 3-4% of all primary tumours of bone.10 

Various classification systems were proposed for GCTs 

over the years. Campanacci et al classified the GCT into 

three grades depending on their radiographic appearance: 

grade 1 lesion (latent) has a well-defined margin and an 

intact cortex; grade 2 lesion (active) has a relatively well-

defined margin but no radiopaque rim, and the cortex is 

thinned and moderately expanded; and grade 3 lesion 

(aggressive) has indistinct borders and cortical 

destruction.11 Enneking et al proposed a clinico-

radiological classification of three stages for benign bone 

tumours including GCT: stage 1 (latent) refers to a 

confined totally by bone, asymptomatic, inactive on bone 

scan, histologically benign lesion; stage 2 (active) refers to 

an expanded cortex with no breakthrough, symptomatic 

(often with a pathologic fracture), active on bone scan, 

histologically benign lesion; stage 3 (aggressive) refers to 

a rapidly growing mass, cortical perforation with soft 
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tissue mass, may metastasize, symptomatic, extensive 

activity on bone scan, histologically benign; and stage 4 

(malignant) refers to a sarcomatous lesion contiguous with 

a benign GCT.12 

Surgery is the treatment of choice for GCTs. Surgical 

outcomes are optimal when the tumour is removed to 

tumour-free margins, with minimal surgical morbidity and 

an acceptable functional outcome. Following 

curettage recurrence rates are higher (12–65%), 

but morbidity and functional impairment for the patients 

are less.13 Therefore, it has been the mainstay of treatment 

for the majority of patients with Enneking stage I or II 

lesions. Wide excision is usually reserved for more 

aggressive tumours with extra osseous extension, 

unresectable or multiply recurrent tumours. 

Megaprosthesis is the most common form of 

reconstruction for stage 2 and 3 GCTs around the knee.14  

The reconstruction by megaprosthesis provides immediate 

stability and allows early mobilisation and weight-bearing. 

Other benefits are good functional results, especially in the 

distal femur, excellent cosmesis and patient acceptance, 

and a relatively low complication rate. In addition, the 

surgeons may require megaprosthesis in the setting of 

recurrence or extensive soft tissue involvement for local 

control of the tumor.15 The study by Sharil et al showed 

that overall early functional outcomes of resection and 

endoprostheses placement of the distal femur and proximal 

tibia tumour were good.16 There was no difference in 

functional outcome between both anatomical sites. 

Similarly our study also demonstrated the same. The 

prosthesis survival of the proximal tibia has been reported 

to be lower than that of the distal femur. Poor soft tissue 

coverage, difficulties with anchoring the patellar tendon 

and possible injuries to the neurovascular system are the 

most likely causes for this difference.17 In our study the 

survival was 100% at 3 years for both distal femur and 

proximal tibia tumours. 

The rate of infection was 11.7% in our study. Providing 

adequate soft tissue coverage after reconstruction is one of 

the most critical factors for reducing infection. Hence we 

covered all our proximal tibia flaps with medial 

gastrocnemius muscle flap. One of our proximal tibia 

tumour patient had post op peroneal nerve palsy mostly 

due to the excessive dissection associated with that 

tumour, and was managed with foot drop splint. All the 17 

cases were excised with 3 cm margin and the margins were 

reported to be negative in all cases. None of the 17 cases 

have any recurrence till date. The retrospective analysis of 

limb salvage treatment for GCTs in weight bearing long 

bones Deheshi et al has shown that segmental resection 

were the preferred treatment for patients with severe joint 

destruction or dislocation, comminuted or intra articular 

fractures.18  

The study by Balke et al have found that segmental 

resection is more recommended for recurrent GCTs 

because it can achieve satisfactory oncological 

prognosis.19 One of our patient with recurrent distal femur 

lesion had single metastasis in left lung lower lobe for 

which wedge resection was done. Various studies have 

shown that approximately 3% of GCTs metastasizes to 

lung at certain point of time after the diagnosis of primary 

GCT. Various factors have been explained in various 

studies as factors for such metastasis.20  

The study by Rock et al had reported a six fold higher risk 

of lung metastasis in patients with recurrent tumour than 

those without recurrence.21 Our patient is recurrence free 

post wedge resection with a functional limb. 

CONCLUSION 

Segmental resection and endoprosthetic replacement has 

good functional outcome in patients with tumours around 

the knee joint. As GCTs are tumours with less chance of 

local and distant metastasis after complete excision, 

endoprosthetic prosthesis is a good treatment option after 

complete excision. 
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