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Abstract 

The interosseous part of the distal tibia is one of the regions in which osteochondroma can occur. 
Osteochondroma typically occurs among growing children and causes gradual ankle deformity by its 
pressure effect on the fibula. We presented six patients (Fi ve boys and one girl with median age of 13 
years old) with distal tibial interosseous osteochondroma. They were treated by a 180̊ fibular osteotomy 
around its longitudinal axis just proximal and distal to the lesion. All patients were treated without any 
complication except for one who developed non-union of the site of the fibular osteotomy. In the last 
follow-up, all the patients were pain-free, and no recurrence was reported. Various methods have been 
described for resecting interosseous osteochondroma o f the distal tibia, with or without fibular 
osteotomy and with or without acute correction of ankle deformity during resection surgery. Still, there 
is no consensus over the best method for resecting such lesions.  
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Introduction

steochondroma is a benign lesion of the bone that 
usually occurs during the second decades of life. 
Although most osteochondroma lesions are solitary, 

approximately 10% are associated with hereditary 
multiple exostoses (HME) syndrome.1 Osteochondromas 
can develop in various upper or lower extremities regions, 
such as the elbow, knee, and ankle. The clinical significance 
of osteochondroma is its effect on its adjacent structures, 
gross deformity of the limb, and risk of transforming into a 
malignant lesion.2 the interosseous part of the distal tibia is 
one of the regions where osteochondromas can grow. Such 
osteochondromas affect ambulation by causing pain and 
limitation of ankle motion. It can cause valgus deformity of 
the ankle by its pressure effect on the fibula during growth 
and even its stress fracture.3,4 Additionally, it can compress 
the adjacent neurovascular structures.5 Since interosseous 
osteochondroma of the distal tibia usually occurs in 
growing children, its delayed management can lead to 
more deformity of the ankle.6 Several studies report the 

interosseous osteochondroma of the distal tibia and 
describe their technique for mass resection. Some 
surgeons prefer to resect the lesion from the tibia and 
fibula junction with an anterolateral3,4,7-10 or 
posterolateral6,11 approach by keeping the fibula intact. 
However, other surgeons perform the resection after 
fibular osteotomy to increase the exposure and reduce the 
risk of incomplete resection and, consequently, 
recurrence.12-15 Some others have corrected the ankle 
deformity concomitantly during mass resection 
surgery.16,17 In the present study, we aimed to present six 
patients with interosseous osteochondroma of the distal 
tibia treated by mass resection and ankle deformity 
correction. Furthermore, we reviewed and summarized 
the current literature on the surgical management of 
interosseous osteochondroma of the distal tibia.  

 
Case Presentation  
  We retrospectively reviewed six consecutive patients with 
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interosseous osteochondroma of the distal tibia. They were treated in our center during 2010-2020. Five patients were 
male, and one was female. The median age of the patients 
was 13 years old (with a range of 12-18 years old). Four 
lesions were in the right ankle and two in the left ankle. All 
the lesions were solitary osteochondroma (no HME). They 
were all presented with complaints of gross ankle deformity. 
Examinations of adjacent neurovascular structures were 
intact in all the patients. Standard anteroposterior, lateral, 
and mortise radiograph was taken. All the patients were 
operated on with the same technique. The operation was 
performed under general anesthesia in a lateral position. The 
thigh tourniquet was inflated for bleeding control. One gram 
of cephazolin was administered for infection prophylaxis. 
After sterile prep and draping through lateral approach, skin 
and subcutaneous incised at the apex of deformity, and 
fibular bone was exposed. Transverse osteotomy of the fibula 
was performed using a sagittal saw just proximal and just 
distal to the lesion. The isolated fibular bone was detached 
from the surrounding tissues to expose the mass. En-block 
excision of osteochondroma was performed using a saw and 
bone osteotome. Bone wax was placed at the site of the 
resected tumor to avoid synostosis. Finally, the isolated 
fibular bone was replaced after it was rotated 180̊ around its 

longitudinal axis from its original position to correct the 
valgus ankle deformity. The osteotomized fibular bones were 
fixed with reconstruction plates in four patients [Figure 1] 
and intramedullary Kirschner wires in two patients [Figure 
2]. We chose reconstruction plates for those patients with 
larger body sizes. One of the patients was operated on for the 
second time because of recurrence. He underwent mass 
resection in another center with an anterolateral approach 
without fibular osteotomy. After the operation, a non-
weight-bearing short-leg splint was applied. They were 
followed for at least two years with physical examination and 
radiography. 
  The apparent deformity of the ankles was corrected after 
surgery. All the patients were treated without complications 
except one whose fibula was fixed with a plate. He developed 
with non-union of the proximal side of fibular osteotomy, so 
a second surgery was performed for him. The mean follow-
up period for the patients was five years (range of 3-7 years). 
In the last follow-up, the patients did not have any pain, and 
they had a normal gait and normal ankle range of motion. No 
recurrence happened. No limb length discrepancy or gross 
deformity was found.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Anteroposterior and lateral views of interosseous 
osteochondroma of the distal tibia before (A, B) and after (C, 
D) mass resection and deformity correction using 180 ̊
rotational osteotomy of the fibula. The isolated fibular bone 
was fixed with a reconstruction plate 

Figure 2. Anteroposterior and lateral views of interosseous 
osteochondroma of the distal tibia before (A, B), just after 
(C, D) mass resection, and fibular osteotomy. The intra-
medullary pin was removed after the union of the sites of 
the fibular osteotomy (E, F) 
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Discussion  
Osteochondroma is a common benign bone tumor usually 

found at the metaphysis of the distal femur and proximal 
part of the tibia. Osteochondroma is not common near the 
ankle joint, and it is more prevalent in cases of HME.18,19 
However, all our patients were cases of solitary exostosis. 
Osteochondroma of the distal tibia causes valgus deformity 
of the ankle. The valgus deformity of the ankle is 
characterized by tapering of distal tibia epiphysis from 
medial to lateral and shortening of the fibular bone.20 Valgus 
deformity of the ankle has to be treated to avoid 
osteoarthritis of the ankle in the future. 

Table 1 summarizes the studies that reported distal tibial 
interosseous osteochondroma [Table 1]. Different methods 
have been applied to resect the lesion. Some surgeons 
resected the lesions through anterolateral or posterolateral 
approaches without fibula osteotomy. The problem with 
osteochondroma resection without osteotomy of the fibula 
is its limited access to the lesion; thus, identifying the 
borders of osteochondroma is hard, and its complete 
resection is difficult. Danielsson et al.7 reported recurrence 

after resection through a posterior approach without fibula 
osteotomy. We saw similar events in one of our patients that 
underwent mass resection through an anterolateral 
approach without fibula osteotomy in another center 
because of mass recurrence. Although previous 
investigations that applied anterolateral or posterolateral 
approaches for mass resection did not report any 
complications, almost all had short follow-ups to judge their 
recurrence rates. Some other surgeons used fibular 
osteotomy to have a better access to osteochondroma. 
Mahajan et al.12 resected the osteochondroma with a 
segment of the fibular bone adhered to it. Gupte et al.15 
performed fibular osteotomy in two sites (just proximal to 
the lesion and just distal to the distal tibiofibular joint). Then, 
the isolated fibular segment was hinged anteriorly on the 
anterior distal tibiofibular ligament. Appy-Fedida et al.14 
osteotomized the fibula in a similar pattern, but they excised 
the fibular fragment and used it after mass resection as a free 
autograft. Yang et al.13 applied a concomitant Volkmann 
tuberosity osteotomy beside fibular osteotomy to avoid 
injury to the posterior tibiofibular ligament. 

  
 

Table 1. Summary of previous studies that reported distal tibial interosseous osteochondroma 

Author (year) 
Number 
of cases 

Age, 

mean, 
years 

Sex 
(M:F) 

Side 
(R:L) 

Method of mass 
resection 

Method of 
fibula fixation 

Mean F/U length, 
months 

Complication 

Danielsson LG 

et al. (1990)7 
3 13.3 2:1 2:1 

Anterior approach 
without fibula 

osteotomy 

- 7.5 
Recurrence after 
resection through the 

posterior approach 

Gupte CM, et al. 
(2003)15 

2 13 2:0 1:1 

Fibula osteotomy in 
two sites and reflected 

anteriorly on the 
anterior distal 
tibiofibular ligament 

Semi-tubular 
plates 

2.75 none 

Gil-Albarova J, 
et al. (2007)16 

5 11 2:3 3:2 
Fibula rotational 
osteotomy 

IM pin 4.4 
Synostosis in one 
patient 

Ismail BE, et al. 
(2008)8 

1 14 0:1 1:0 

 

Anterior approach 
without fibula 
osteotomy 

- 2 none 

Wani IH, et al. 

(2009)4 
1 16 1:0 0:1 

 
Anterior approach 

without fibula 
osteotomy 

- 1 none 

Thakur GB, et 
al. (2012)17 

1 16 0:1 1:0 
 
Fibula sofield 

osteotomy 

IM pin 1 none 

Herrera-Perez 
M, et al. 

(2013)20 

1 13 0:1 1:0 
Anterior approach 
without fibula 

osteotomy 

- 0.5 none 

Genc B, et al. 

(2014)5 
1 17 1:0 - - - - none 
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Table 1. Continued 

Tayara B, et al. 
(2016)6 

1 16 1:0 1:0 
Posterolateral 
approach without 

fibular osteotomy 

- 0.25 none 

Appy-Fedida B, 

et al. (2017)14 

8 (10 

ankles) 
10.6 7:1 4:6 Fibula osteotomy IM pin 5.9 none 

Mehraj M, et al. 
(2018)9 

3 16-18 2:1 - 

Anterior approach 

without fibula 
osteotomy 

- 0.25 none 

Mahajan NP, et 
al. (2020)12 

1 10 0:1 1:0 

Posterolateral 
approach with 
excision of overlying 

fibula 

- 1 none 

Yang H, et al. 
(2020)13 

11 27.5 7:4 5:6 
Fibula and Volkmann 
tuberosity osteotomy  

Fibular LCP 1 

superficial infection 
in one and nonunion 
of the site of fibular 

osteotomy in one 
patient 

Panta S, et al. 
(2021)11 

1 18 1:0 1:0 

Posterolateral 

approach without 
fibular osteotomy 

- 0.5 none 

Singh CM, et al. 
(2021)3 

1 14 1:0 1:0 

Anterolateral 

approach without 
fibula osteotomy 

- 0.5 none 

John AM, et al. 
(2022)10 

1 24 1:0 1:0 

Anterolateral 

approach without 
fibula osteotomy 

- - none 

Present study 6 14.3 5:1 4:2 
Transverse Fibula 
rotational osteotomy 

 

Recon Plates or 
IM pins 

5 

One recurrence after 
resection through the 
anterolateral 

approach without 
fibular osteotomy 

and one non-union of 
fibula osteotomy site 
after plate fixation  

M: F, male to female ratio; R: L, right side to left side ratio; F/U, follow-up; IM pins, intramedullary pins (kirschner wires); Recon plates, reconstruction plates 

 
 
The mentioned studies fixed the fibular bone fragment to 

its original place after resection of osteochondroma, so they 
did not correct the probable valgus deformity of the ankle, 
which was caused by the fibular bone deformity. Thakur et 
al.17 applied the sofield technique after fibula osteotomy to 
correct the fibula deformity. In addition, Gil-Albarova et al.16 
used a so-called fibula rotational osteotomy technique for 
five patients by rotating the isolated fibular bone fragment 
around its axis for 180̊ to correct the ankle deformity. We 
used a similar technique for six patients unaware of the 
mentioned study. Our method had some differences. We 
performed transverse fibular osteotomy while they 

performed chevron osteotomy. We used a plate for fibula 
fixation for four patients and a pin for two patients, but they 
fixed all the fibular bones with pins. We used plates for older 
patients or those with larger body sizes. Moreover, to avoid 
further tibiofibular synostosis, we placed bone wax at the 
tibiofibular junction after osteochondroma resection and 
before fibula fixation. Gil-Albarova et al.16 placed free 
subcutaneous fat between the tibia and fibula for their 
patients except one, who developed tibiofibular synostosis, 
although he was asymptomatic. One of our patients, whose 
ankle was fixed with a plate, experienced non-union.  
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Conclusion 
  Various methods have been described for resecting 
interosseous osteochondroma of the distal tibia, with or 
without fibular osteotomy and with or without acute 
correction of ankle deformity during resection surgery. 
However, there is no consensus over the best method for 
resection of such lesions. More controlled investigations 
with larger sample sizes are required to identify the best 
surgical method.  
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