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Abstract:  
Aim and Background: Intramedullary interlocking nailing is the gold standard treatment for 
tibial shaft fractures, which continues to be the most common type of fractures in the current 
era. In the event of interlocking tibial fractures, the proximal and middle third fractures are 
typically treated conservatively. The current study examines the possibility of ankle deformity 
and the radiological outcomes in the lower extremities if intramedullary interlocking nailing is 
used to treat tibial shaft fractures with concurrent fractures of the fibula (apart from at the distal 
one-third level) without surgical fixation of the concomitant fractures of the fibula. 
Materials Method: The current study included forty patients with concomitant fibular 
fractures and mid-shaft tibia fractures, excluding those at the distal one-third level. The study 
was conducted from Nov 2017 to May 2019 at IMS and SUM Hospital, Bhubaneswar. The 
anatomic reduction was used to fix all tibia shaft fractures using interlocking nails. 
Conservative treatment was used for the proximal and middle third fibula fractures. In forty 
fractures, 100% of them had anatomic union. Goniometer-based clinical evaluation was carried 
out in accordance with Astrom and Arvidson methodology. A long axial view was taken to 
perform a radiological evaluation. 
Results:  Compared to the normal limb, the radiographic examination of the long axial view 
revealed an increase in the hindfoot angle, with a mean value of 16 degrees (9-20 degrees). In 
28 patients (70%) fractures the mean value of fibular shortening was found to be 13 mm (range, 
5-19 mm). 
Conclusion: To prevent the development of hindfoot valgus deformity due to fibular 
shortening, fibula should be fixed in such patients, which can help to achieve better functional 
outcomes. Moreover, it can be believed that the fractures of the fibula in the middle or proximal 
one-third level should be anatomically fixed in conjunction with the intramedullary fixation of 
the tibial shaft fractures. 
Keywords: Fibula fractures, hindfoot valgus, tibial shaft, intramedullary fixation (IMN). 
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Introduction 
The most common type of long bone frac-
tures are closed tibial shaft fractures. [1] 
The interlocking nailing of tibia is the gold 
standard treatment for displaced fractures 
of shaft of tibia in the current era. [2-3]. 

Displaced Tibial shaft fractures are gener-
ally treated surgically and are frequently as-
sociated with fibular fractures [4–5]. Usu-
ally, a concomitant fibular fracture in the 
distal one-third is usually fixed surgically; 
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however, in the middle or proximal one-
third, it is usually treated conservatively [4–
7].  
The current study evaluates the possibility 
of ankle deformity if intramedullary nail 
fixation was done in the fractures of the tib-
ial shaft with concomitant fibula fractures 
(except at the distal one-third level) without 
internal fixation of an associated fibula 
fractures.   

Materials and Methods 
In the current study a total of fifty-one pa-
tients were enrolled, out of which six pa-
tients were lost to follow-up, two cases had 
surgical site infection, two patients had im-
plant failure and one patient died during fol-
low up. 
Finally, forty patients were evaluated in this 

study. The study was conducted from Nov 
2017 to May 2019, and ethical clearance 
was obtained from the Institutional Review 
Board, IMS and SUM Hospital. The unilat-
eral mid-shaft closed tibial fractures were 
treated with anatomic reduction and fixa-
tion by interlocking intramedullary nails in 
whom fibular fractures in the proximal to 
middle one-third level were treated conser-
vatively. The patients with compound or 
complex fractures, tibial nonunion, surgical 
site infections, implant failure, and those 
who had undergone a second surgery were 
exclud- ed from the study. The mean fol-
low-up period was 14 months (10–20 
months). The clinical evaluation of hind-
foot alignment was done using a goniome-
ter and drawing lines on the skin as de-
scribed by Astrom and Arvid- son [8] (Fig-
ure 1] in the follow-up. 

 

 
Figure 1: Figure (A) in left side shows clinical image of both ankles in weight bearing 
phase showing increased hind foot angle (g) in left ankle as compared to normal right 

ankle. Figure (B) indicate long axial radiograph of left affected ankle and right normal 
ankle

The radiological assessment was done by 
taking a long axial view radiograph to de-
termine the hindfoot angle [9-10]. The mid-
diaphyseal axis of the tibia is defined as the 
line bisecting the tibia into two mid-diaph-
yseal points (lines A and B) 30 mm apart 
and extending the line towards the calca-
neum (line E). Next, two points were deter-
mined in the calcaneus. The first point was 
determined by drawing a horizontal line at 
a distance of 7 mm from the most distal part 
of the calcaneus (Line D) and is divided 

into a 40%: 60% ratio, where the length of 
the 40% line is measured from the lateral 
aspect. The second point was determined 
by drawing a line (Line C) horizontally, 30 
mm from the most distal part of the calca-
neus and the middle point of bisecting this 
line. The calcaneus axis (line F) is drawn by 
connecting those two points at lines D and 
C. 
The hind foot angle (G) was the angle be-
tween lines E and F [11]. Anteroposterior 
and lateral radiographs of the tibia and 
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fibula in full length was taken for both 
lower limbs at the same distance and expo-
sure time. It was used to compare the length 
of the tibia and fibula for the injured and 

contralateral limbs [8]. The long axial 
views were taken from the computerized x-
ray digital system

 

 
Figure 2: Long axial radiograph showing the determination of hindfoot angle (G) 

Results 

A fraction of 70% of patients were male, 
and the rest 30% were female out of 40 par-
ticipants. In the current study, the overall 
average age of patients with tibial fractures 
was 38 years. In males, the average age was 
found to be 32 years, whereas in females, 

the average age was 56 years. 
The age range of participants was highest 
among the ages of 31-40 years with a frac-
tion of 43%, and the lowest group of age 
was ranging > 60 years with a fraction of 
10% (Table 1). 

Tables 1: Age range of study participants 
Sl. No Age range Frequency (n) % 
1 31-40 17 43 
2 41-50 13 32 
3 51-60 6 15 
4 >60 4 10 

There was a shortening of fibula in 28 cases (70%) with a mean value of 13 mm (range, 5–
19mm) (Table 2). There was an increase in hindfoot angle (G) with a mean value of 16° (range 
of 9-20°) as compared to that of the other extremity during radiological evaluation [Fig 1] 

Table 2: Fibula shortening length in mm 
Sl. No Ranges in mm Frequency Percentage (%) average 
1 7-9 8 29  

13mm 2 10-15 11 39 
3 16-19 9 32 

 
The patients were examined individually, 
and their external and internal overviews 
were observed through radiological exami-
nation (Fig 2). Apart from the routine test 
of the individual participants, their physical 
and biochemical parameters were studied 

during the study.  

Discussion 
The closed fracture of the tibia shaft is the 
most common type of fractures among the 
other fractures [12]. The fractures occurring 
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5 mm distal to the tibial plateau and 5 mm 
proximal to the tibial plafond are defined as 
tibial shaft fractures. These fractures are 
predominant in males, with an approximate 
4:1 male-to-female ratio. The average age 
of a patient with a tibial fracture was 38 
years, with the males with an approximate 
age of 32 years; in females, it was about 56 
years. In 30% of cases, there was a concom-
itant injury elsewhere on the body. The cur-
rent study corroborated the previous stud-
ies. Ipsilateral fibular fractures were associ-
ated with as many as 80% of tibial shaft 
fractures [13]. In a study where the tibial 
shaft fractures with concomitant fibula at 
the proximal or middle third levels were 
treated conservatively, whereas the fibula 
fractures in the distal one-third were surgi-
cally fixed, it was observed that interlock-
ing nailing of closed tibial shaft fractures 
were successful in achieving high union 
and low complication rates [14]. 
It has been observed that both conservative 
and surgical treatment of tibial shaft frac-
tures have been associated with complica-
tions such as rota- tional deformity, angula-
tion, and ankle malalign- ment [15]. Ana-
tomically, the fibula bears the shear- ing 
force of 3% and 16% of the axial loads of 
the leg and has a tension band effect along 
with the medial bending forces on a frac-
tured tibia [16]. In 1971, Lambert et al. 
demonstrated the weight- bearing function 
of the fibula, which endures ap- proxi-
mately 1/6 of the load applied to the knee, 
and this load increases if associated with 
syndesmosis disruption [17,18]. 
The fractures of the tibia and fibula should 
be considered as a single biomechanical 
and pathological entity and the value of 
double surgical fixation as a complement to 
stability and tibial reduction was confirmed 
by a study by Stoffel et al. 2022 and Filipov 
et al. 2019 [19, 20]. In a cadaveric study 
conducted by Kumar et al. [21], in the pa-
tients with distal tibial fractures and concur-
rent fibular fractures, it was found that plate 
osteosynthesis of the fibular fractures im-
proved rotational stability and may lower 
the risk of malunion with valgus deformity. 

However, a previous study revealed that 
fibula fixation may impede the tibial reduc-
tion and results in rigid fixation, raising the 
incidence of non-union and delayed union 
[22]. Kruppa et al. [23] also reported an in-
creased incidence of non-unions associated 
with fibular fixation in distal tibia fractures 
treated with IMN. In a multicentric study 
conducted by Attal et al. [24], it was found 
that in the plate osteosynthesis of the fibula 
in tibial fractures treated with an IMN, there 
was an eight-fold increase in the risk of de-
layed union of the tibia. Moreover, it has 
been observed that there is more risk of soft 
tissue injury and malunion owing to im-
proper reduction and fixation during surgi-
cal fixation of the fibula. 
The fibular fractures may lead to fibular 
shortening, but in a study performed by 
Hooper et al. [25], successful results were 
reported after conservative management of 
isolated diaphyseal fibular fractures and no 
information was provided about bone short-
ening. However, in the current study, the 
shortening of the fibula was encountered. 
Some studies have reported that fixing the 
fibula in patients with distal tibial or fibular 
fractures increases fracture stability up to 
week 12 after surgery [26-28]. Biomechan-
ical results have shown that fixing the fib-
ula may help prevent loss of alignment in 
distal tibial fractures treated with either in-
tramedullary nailing or plate osteosynthesis 
[29,30]. 
In the current observation, fibular shorten-
ing was expected and a valgus calcaneal de-
formity was significantly noted after bone 
healing from the fracture of the tibial shaft. 
The author meticulously observed the fibu-
lar length of the affected limb and com-
pared it with the healthy fibula using the 
same exposure time, position and distance 
by full-length radiography. To assess hind-
foot deformity clinically, the assessment 
was done in a standing, weight-bearing po-
sition, and a goniometer was used in a 
method as described by Astrom and Arvid-
son [6]. A long axial radiographic view on 
weight-bearing stance determined the radi-
ological assessment of the hindfoot angle. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/tibial-plateau
https://www.sciencedirect.com/topics/medicine-and-dentistry/tibia-fracture
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibula-fracture
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As the hind foot alignment disorder is dy-
namic, the patients were evaluated clini-
cally and radiologically in the weight-bear-
ing position. 

Conclusion 
This study has several limitations. Firstly, 
this study involved a few number of pa-
tients and randomization was not done. 
Secondly, there may be inter-observer vari-
ations. Thirdly, the radiological and func-
tional outcomes were dependent upon the 
skills of the surgeons and the technical team 
involved in the study. In this study, by not 
doing surgical fixation of fibular fractures 
in the supra syndesmotic region and only 
fixing the tibial fractures by interlocking 
nailing, it was observed that there was a sig-
nificant incidence of fibular shortening and 
hind foot valgus deformity leading to ad-
verse functional outcomes. The current 
study suggests that the fibula may be surgi-
cally fixed to prevent the fibular shortening, 
which may prevent hindfoot valgus de-
formity and attain the optimal functional 
outcomes. This subject requires more ex-
tensive studies to assess the long-term func-
tional outcomes and to formulate a more 
genuine approach towards this ailment. 
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