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A B S T R A C T 

Introduction: Primary bone tumours of the distal tibia are rare, and amputation was the treatment of choice 

in the past. Custom-made endoprosthesis reconstruction of the distal tibia has become a viable option in 

selected patients as a form of limb salvage for better function and cosmesis. It provides similar functional 

outcomes to below-knee amputation with a below-knee prosthesis. We investigated our cases' reliability, 

functional and oncological outcomes with distal tibia endoprosthesis reconstruction done for aggressive 

bone tumours. Methods: This is a retrospective review of 10 patients who underwent distal tibia 

endoprosthesis reconstruction at our centre from December 2007 to December 2021. This study aims to 

determine the clinical, oncological and functional outcomes using the Musculoskeletal Tumor Society 

(MSTS) Score and Toronto Extremity Salvage Score (TESS) and the survivorship of these implants. 

Results: The mean age of our patients is 29 years (range 12 to 53), with 60% males. The mean follow-up 

was 39.3 months (range 12 to 112). 50% of our cases were giant cell tumour of bone, 20% were 

osteosarcoma, and 10% were ewing’s, PVNS and pleomorphic sarcoma of the bone, respectively. Two 

patients passed away from advanced disease, where one was associated with local recurrence. The other 

case with local recurrence developed an acute infection post-resection of the recurrence. The infection 

resolved after repeated debridement and free muscle transfer. One patient had septic loosening of the implant 

and underwent below-knee amputation. Two-thirds of the patients remained disease free. The mean MSTS 

score for the 9 patients during their last follow-up is 87.8% (range 73.3 to 100). The mean TESS score for 

the 6 patients during their last follow-up is 84.4% (range 69.2 to 100). Conclusion: Our study concludes 

that distal tibia endoprosthesis reconstruction is a reliable treatment option for aggressive bone tumours and 

provides good function outcomes. 

                                                                 © 2023 Vivek Ajit Singh. Published by World Journal of Surgery 

1. Introduction 

 

Tumours of the distal tibia are considered rare [1-3]. Both benign 

aggressive lesions of the bone and primary bone malignancies such as 

giant cell Tumors and osteosarcoma commonly involve the distal femur 

and proximal tibia, rarely affecting the distal tibia and ankle [4-9]. The 

tibia is the second most common site of all osteosarcoma (19%), and 

only 20% of these tumours occur in the distal tibia [7, 10]. Whereas for 

giant cell tumours of the bone, only less than 4% affects the distal tibia 

[6, 11]. According to current available studies on primary bone tumours 

of the distal tibia, the most common pathologic diagnosis is 

osteosarcoma (75.1%), followed by ewing’s sarcoma (7.4%) and giant 

cell tumour of the bone (6.8%) [12].  

Amputation was the standard treatment method for primary bone 

tumours affecting the distal lower limb for the past decade [13-15]. 

However, due to advancements in surgical techniques, modern imaging 

modalities, and better efficacy chemotherapy regimens, limb salvage has 

become the current mainstay of treatment for distal lower limb tumours, 

proven by multiple studies [9, 11, 13, 16-20]. Among various types of 

limb salvage surgery, endoprosthesis reconstruction (EPR) of the distal 

tibia remained controversial due to its rarity and the small sample sizes 

of most studies.  

 

We aim to study the outcome of patients who underwent distal tibia 

endoprosthesis replacement in our centre to determine the reliability of 

this treatment option. This retrospective review describes the clinical, 

oncological and functional outcomes compared to published data. 

https://surgeryworld.org/
https://surgeryworld.org/
mailto:drvivek69@gmail.com
https://dx.doi.org/10.60123/j.WJS.2023.20.03
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2. Materials and Methods 

2.1. Patients 

 

Between 2007 to 2021, we reviewed all our records of patients who 

underwent endoprosthesis replacements; we identified 10 patients with 

primary bone tumours of the distal tibia who underwent distal tibia 

endoprosthesis reconstruction following resection of an aggressive bone 

tumour. These patients were identified by a retrospective review from a 

prospectively maintained database. The medical records, imaging, 

pathology data and outcomes were reviewed.  

 

2.2. Prosthesis 

 

Our prosthesis is custom-made from Eagle Osteon Technologies, 

Chennai, India. Measured roentgenograms are used to determine the size 

of the resection segment, the size and length of the tibial stem and the 

dimensions of the talar articulating segment (Figure 1). Based on these 

measurements, a stretch is drawn by the engineers (Figure 2). The 

prosthesis is manufactured from titanium alloy and consists of two 

components locked together by screws and a central peg (Figure 3). The 

distal articulating segment is a saddle joint that sits on the dome of the 

talus and is secured with cementation and screws (Figure 4). The saddle 

joint of the prosthesis consists of a bar lined with a polyethene liner that 

articulates with an oblong hole at the superior aspect of the talus end of 

the prosthesis. The proximal component has a cylindrical stem cemented 

into the proximal end of the tibia. The articular surfaces are lined by 

ultra-high-molecular-weight polyethene. The movement at the ankle is 

not a hinge movement but rather a saddle joint movement to better mimic 

the mechanics of a normal ankle joint.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1: Showing the measured radiographs taken with the measured resections. 

 



Outcome Distal Tibia Endoprosthesis                3 

 

World Journal of Surgery  doi: 10.60123/j.WJS.2023.20.03       Volume 10(2): 3-7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3: Shows the custom made distal tibia endoprosthesis with a saddle ankle joint. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 4: Showing the Talar component secured to the talus with cementation and screws. 
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2.3. Operative Criteria 

 

All the patients identified for this procedure fulfilled the following 

criteria for limb salvage surgery: 

i) No neurovascular bundle (anterior tibial artery, posterior tibial artery 

and posterior tibial nerve).  

ii) No skip lesions within the same tibia.  

iii) No ipsilateral talar or Calcaneum involvement.  

 

2.4. Operative Technique 

 

The operative approach is an anterior lateral incision. The biopsy tract is 

incorporated within the incision and excised with the tumour. Tumour 

dissection is carried out with the intent of obtaining wide resection 

margins. The anterior or posterior tibia arteries or both arteries are 

preserved with the posterior tibia nerve during resection. We usually try 

to preserve the superficial and deep peroneal nerve branches, but often 

they are removed with the tumour. The proximal tibial bone cuts are 

carried out about 2 to 3 cm from the proximal margin of the tumour. 

These cuts are planned and incorporated into the design of the implant. 

The tumour is removed at the ankle joint, separating the talus from the 

distal tibia fibula joint without breaching the distal tibia articular 

cartilage. The distal portion of the fibula with the distal tibia fibula joint 

is usually removed to prevent recurrence due to tumour infiltration of 

this joint. Haemostasis is secured once the tumour is removed, and the 

wound is washed generously with a lavage gun.  

 

Next, the cartilage over the talar dome is shaved off with a power saw, 

the talar dome is fashioned to fit the cup end of the prosthesis. Multiple 

drill holes are made over the talus dome for the anchorage of the cement 

(Figure 5). This component is cemented onto the talus and secured with 

threaded cancellous screws. The proximal remaining end of the tibia is 

reamed to a size about 2 mm bigger than the stem diameter, and the stem 

is cemented to achieve fixation. A cement plug is often not used as the 

implant's stem is designed long enough to accommodate the remaining 

bone segment. The two components of the implant are subsequently 

reduced and locked together by the peg and secured by two screws 

(Figure 6).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 5: Shows the refashioning of the dome of the talus and multiple drill holes for the incorporation of the cement. 

 

2.5. Evaluation 

 

Clinical data were reviewed retrospectively from all patients’ medical 

records and radiological imaging. Functional Assessments were made 

during each follow-up visit based on the Musculoskeletal Tumor Society 

Functional Assessment Society (MSTS) criteria in all patients. The 

Toronto Extremity Salvage Score (TESS) collection was only 

implemented in 2015. The latest MSTS and TESS score is reported.  
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3. Results 

 

The results are presented in (Table 1). Ten patients with a mean age of 

29 years (12 to 53 years) were treated for aggressive bone tumours, 

consisting of 6 males and 4 females. The mean follow-up for all cases 

was 39.3 months (12 to 112 months). Our study comprises five patients 

with giant cell tumours (GCT), one ewing’s sarcoma, two osteosarcoma 

(OS), one pleomorphic sarcoma of the bone and one pigmented 

villonodular synovitis (PVNS). One of the patients with GCT had stable 

lung metastasis at diagnosis, and the lung disease remained static. One 

patient was lost to follow-up after surgery as she was a foreigner and 

returned to her own country and was followed up there. Two patients 

(one with osteosarcoma and one with ewings) passed away from 

advanced disease. Two patients developed local recurrence, one was a 

case of GCT and another OS. Two patients (one with OS and one with 

ewings) passed away due to advanced disease at 12 and 18 months, 

respectively. Two patients (20%) in this series developed significant 

infective complications. The first is the lady with GCT who had two 

episodes of soft tissue local recurrence and underwent resection at 13 

months and 14.5 months post-EPR, respectively. This patient developed 

a wound breakdown post-resection and an implant-related infection two 

months after the second surgery. Her infection resolved after repeated 

debridement and free muscle transfer; she was free of the disease and 

infection in her latest follow-up.  

 

TABLE 1: Shows the demographics of our patients. 

Case 

Age 

(years) Gender Diagnosis 

Metastasis 

at diagnosis 

Follow-up 

(months) 

Oncological 

Status Complications 

MSTS 

(%) 

TESS 

(%) 

1 25 Male Giant Cell Tumor No 112 Free of disease No 86.7 75.0 

2 20 Female Giant Cell Tumor Yes (Lung) 22 Free of disease Wound breakdown, 

Septic loosening and 

Transtibial amputation 

96.7 Nil 

3 31 Male Giant Cell Tumor No 82 Free of disease No 93.3 92.2 

4 27 Male Giant Cell Tumor No 32 Free of disease No 86.7 Nil 

5 20 Male Osteosarcoma No 12 Died of disease: 

Lung metastasis 

Local recurrence 90.0 Nil 

6 53 Female Pleomorphic 

Sarcoma 

No Loss to 

follow-up 

Nil Nil Nil Nil 

7 19 Male Ewing's Sarcoma No 18 Died of disease: 

Brain and lung 

metastasis 

No 73.3 69.2 

8 12 Male Osteosarcoma No 42 Free of disease No 100.0 100.0 

9 34 Female Giant Cell Tumor No 19 Free of disease Infection, Wound 

breakdown and Local 

recurrence 

90.0 95.0 

10 52 Female Pigmented 

Villonodular 

Synovitis 

No 15 Free of disease No 73.3 75.0 

 

The other is the patient with the GCT with stable lung metastasis 

developed septic implant loosening. She underwent stage 1 of a planned 

2-stage revision but opted for a below-knee amputation after a stage 1 

revision procedure at 21 months post-EPR. She had MSTS functional 

score of 96.7% before the septic loosening. Half of the patients had no 

complications and remained disease-free post-EPR. The mean MSTS 

score for the 9 patients during their last follow-up is 87.8% ± 9.3 (range 

73.3 to 100). The mean TESS score for the 6 patients during their last 

follow-up is 84.4% ± 12.8 (range 69.2 to 100). All of the patients were 

able to walk without support during their last follow-up. 

 

4. Discussion 

 

In this retrospective review, the patient with osteosarcoma who 

underwent EPR has a worse prognosis than those with other diseases. 

The young male patient died 12 months post-EPR due to extensive 

metastases to the brain and lungs. This patient showed a poor response 

to chemotherapy, with only 10% necrosis in the resected specimen after 

neoadjuvant chemotherapy. Our data reflects that most of our patients 

remained free of disease (70%), and 85.7% of them could preserve the 

lower limb after the resection of an aggressive bone tumour affecting the 

distal tibia (Table 1). These patients' mean MSTS score for the latest 

follow-up is 88.3%. 

 

Various surgical options other than the traditional transtibial amputation 

for the aggressive tumours of the distal tibia have been explored in recent 

decades, including endoprosthesis replacement, autograft, allograft, and 

distraction osteogenesis [11]. However, insufficient studies are still 

comparing distal tibia endoprosthesis reconstruction and transtibial 

amputation with prosthesis to determine the better treatment option. 

Traditionally, compared with amputation of the distal lower limb, 

endoprosthesis reconstruction would provide a better psychosocial 

outcome due to the unneglectable cosmetic difference and the 

preservation of a normal-looking limb. However, assessing the quality 

of life is difficult as many variables have to be considered, including 

social well-being, marital status and employment [22]. Mavrogenis et al. 
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[9] have proven that limb salvage surgery provided similar survival with 

amputation. Although local recurrence and complications were more 

common in limb salvage surgery, it is a risk worth taking for a selected 

group of patients to achieve better cosmesis and functionality.  

 

Among these options for limb salvage reconstruction surgeries, 

arthrodesis was considered the best choice, as it provides excellent 

stability at the ankle joint and lesser complications than prosthetic 

implantation [11]. Zhao et al. [12] suggested biological reconstruction 

as the first choice considering its better postoperative functional outcome 

and lesser major complications. However, biological reconstruction had 

complications such as fracture, non-union, and deep infection [12, 19, 

20, 23-26]. All forms of limb salvage surgeries possess the risk of local 

recurrence. 

 

Table 2 compares the results of the existing studies on the outcome of 

endoprosthesis reconstructions with our study. The patients ranged from 

5 to 14. In total, are 40 cases reported, excluding our series, Yang et al. 

[15] review is an update of a similar cohort of patients as reported by 

Abudu et al. [13]. We have the highest functional scores among the 

published series, with complication rates of 20% of local recurrence, 

infection and amputation each.  

 

TABLE 2: Shows a comparison between published series on EPR. 

No. Study No. of 

patients 

Follow-up 

(months) 

Local 

recurrence 

Metastases Infection Amputation/Revision Functional 

outcome (%) 

1 Abudu et al. [10] 5 55 1 1 1 0 MSTS: 64 

2 Lee et al. [4] 6 65 0 0 1 0 ISOLS: 80 

3 Natarajan et al. [5] 6 40 2 0 1 3 MSTS: 80 

4 Shekkeris et al. [26] 6 115 0 0 2 2 MSTS: 70 

TESS: 71 

5 Yang et al. [15] 8 77 2 3 2 1 MSTS: 66 

6 Raciborska et al. 

[27] 

14 20 2 3 1 0 MSTS: 73 

7 Our series 10 39 2 2 2 2 MSTS: 88 

TESS: 84 

 

Zhao et al. [12], in their systematic review of surgical treatment of 

primary distal tibia tumours, compared the various forms of 

reconstruction, including amputation. The highest functional scores were 

reported for cases with distraction osteogenesis (MSTS 91%), followed 

by autograft (MSTS 80.2%). Allograft reconstruction, EPR and 

amputation had a functional score (MSTS) of 74.3%, 72.2% and 70.9%. 

The complications (excluding local recurrence) reported in the pooled 

data were the highest for the EPR (35.1%), with infection prevailing 

(16.2%), followed by allograft reconstruction (35%), mainly due to 

fracture (15.1%). Distraction osteogenesis had a complication rate of 

30% (mainly due to non-union 20%), and autograft had the lowest 

complication rate of 16.9% (mainly due to fracture 7%). Amongst all the 

forms of reconstruction, ankle movement was preserved only in those 

who underwent EPR.  

 

Distal tibia EPR enables early mobilisation, weight bearing, immediate 

stability, and better cosmesis than other reconstructions. Our patients can 

achieve excellent ankle stability at their latest follow-up, not requiring 

any support during ambulation. Furthermore, no mechanical failures or 

talar collapses are noted in our series.  

 

We recognise the limitation of our study. It is a retrospective single-

institution review with limited numbers. However, distal tibial tumours 

are rare, making obtaining larger patient numbers difficult.  

 

5. Conclusion 

 

We believe that endoprosthesis reconstruction of the distal tibia is a 

reliable alternative option as it provides good functional outcomes, and 

the complication rates are acceptable compared to other options of 

reconstruction, including amputation. We prefer this method of 

reconstruction in patients in whom limb salvage surgery is possible. 

Amputation can be reserved as the last resort if complications arise. 
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