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ABSTRACT

Introduction: Tibial pilon fracture possess a challenge to achieve optimum outcome because of soft tissue related 
complications and intra-articular nature of the fracture. Surgical treatments and outcomes vary in literature. The 
objective of this study was to assess the functional and radiological outcome of tibial pilon fractures treated with open 
reduction and internal fixation with plate and screws. Methods: This was a descriptive study of retrospective data of 
displaced tibial pilon fractures treated with open reduction and internal fixation with plate and screws. Functional 
outcome was assessed by American Orthopaedic Foot and Ankle Society (AOFAS) score and fracture union with plain 
radiography. Results: There were total of 20 cases of tibial pilon fractures with mean age of 41.4 years (SD±14.36). The 
mean AOFAS score was 81.60 (range 42-100) at mean follow up of 18.2 months (range 9-48). Good to excellent results 
was found in 12(60%) and fair results in 6(30%) cases. All the fractures united at mean of 5.8 months (range 5-7). Partial 
wound dehiscence was seen in 1(5%) case and marginal skin necrosis occurred in 3(15%) of the cases. Conclusions: 
Current study showed favorable radiological and functional outcome in most of the tibial pilon fractures treated with 
open reduction and internal fixation with plate and screws with acceptable rate of minor wound related complications.                                                                                        
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INTRODUCTION

Tibial pilon fractures, constitute 5 to 7% of tibia fractures and 1% of 
lower extremity fractures.1 Pilon fracture results from high velocity 
injury leading to intra-articular fracture and severe soft tissue 
damage.2 Managing these fractures is challenging due to poor soft 
tissue coverage in the affected anatomical region.3 Optimal results 
require anatomical reduction, restoration of distal tibial alignment, 
stable fixation and proper soft tissue handling.4 

Treatment options include closed reduction with cast application, 
closed reduction and percutaneous pinning, external fixation and 
open reduction and internal fixation (ORIF) with plate and screws.1 
The results of these treatment vary in literatures.5 Close reduction 
with cast application or external fixator increases the risk of non-
anatomical reduction whereas open surgery allows for anatomical 
reduction and stable fixation.5,6 ORIF with plate and screws is 
considered as standard treatment for tibial pilon fracture, despite 
higher soft tissue related complications.7-9 

The aim of this study was to assess the functional and radiological 
outcome of tibial pilon fracture treated with ORIF with plate and 
screws. 
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METHODS

A retrospective cross-sectional study was conducted among 
20 cases of displaced tibial pilon fracture treated by ORIF 
with plating at College of Medical Sciences and Teaching 
Hospital, Bharatpur, Chitwan between August 2018 to June 
2022. Prior approval for study was taken from Institutional 
Review Committee (IRC No. COMSTH-IRC/2023-22). 
Inclusion criteria was close and displaced tibial pilon 
fracture and open fracture Gustilo Anderson grade I in 
the age group of 16 to 75 years admitted and operated by 
ORIF with plate and screws. The exclusion criteria were 
undisplaced fractures, associated neurovascular injury, 
associated fractures in ipsilateral limb, reoperation, 
pathological fracture, extra articular fracture of distal 
tibia, open fracture Gustilo Anderson grade II and III and 
treatment of pilon fractures by method other than ORIF.

The definitive fixation by ORIF with plate and screws 
was done after swelling subsided. Lateral malleolus was 
first fixed with reconstruction plate following standard 
technique via lateral approach or posterolateral approach. 
Standard anteromedial approach was used to access and 
fix anteromedial fragment and medial malleolus fracture. 
Anterolateral approach was used to address anterolateral 
fragments and posterolateral approach was used when 
there was posterolateral major fragment. Non-weight 
bearing crutch walking was started on the next day of 
surgery. Range of motion of ankle was started after suture 
removal. Full weight bearing was initiated once the fracture 
was consolidated.  

The demographic data, clinical characteristics of fracture 
and perioperative details were collected from case chart. 
The clinical and radiological outcome and possible 
complications (infection, wound dehiscence, nonunion 
and malunion) were assessed from OPD card and OPD 
assessment. Functional outcome was assessed by the 
American Orthopaedic Foot and Ankle Score (AOFAS 
score).1 It consists of three variables; pain (40 points), 
function (50 points) and alignment (10 points). Out of total 
100 score, a score of 90-100 was regarded as excellent, 75-
89 as good, 50-74 as fair and <50 as poor outcome.10 All the 
data were entered into Excel master chart and analysis was 
done using Statistical Package for the Social Sciences (SPSS) 
16.0 software. Descriptive statistics was used for the data 
analysis. Frequency and percentage were calculated for 
categorical data and mean, range and standard deviation 
were calculated for the continuous data.

RESULTS

A total of 20 cases were studied with mean age of 41.4 

years and male predominance. Further age and gender 
distribution of patients is presented in table 1.

Table 1: Age and gender distribution of patients with tibial 
pilon fracture (N=20)

Parameters n(%)

Age (years)

16-30 6 (30%)

31-45 6(30%)

46-60 6(30%)

61-75 2(10%)

Mean±SD 41.4±14.36 years

Gender

Male 18 (90%)

Female 2 (10%)

The commonest mode of injury was road traffic injury 
with predominance of AO type C fracture. Further clinical 
characteristics of injury is presented in table 2. Mean time 
to definitive surgery was 4.8 days (range 3-9) after injury. 
Mean follow up period was 18.2 months (range 9 to 48 
months).

Table 2: Clinical characteristics of tibial pilon fracture 
(N=20)

Mode of injury n(%)

Road traffic injury 17(85%)

Fall from height 3(15%)

AO classification

             B 4(20%)

             C 16(80%)

Rüedi and Allgöwer classification

        Type II 4(20%)

       Type III 16(80%)

Anteromedial (Fig.1B) and anterolateral approach was used 
in 14(70%) of cases and posterolateral approach was used 
in 6(30%) of cases. The mean AOFAS score was 81.60 (range 
42-100) at the mean of follow up of 18.2 months. Excellent 
score was obtained in 8(40%), good score in 4(20%), fair 
score in 6(30%) and poor score in 2(10%) cases. All AO 
type B and Rüedi-Allgöwer Type II had excellent score 
whereas AO type C and Rüedi-Allgöwer type III had poor 
to excellent functional outcome. Radiological union (Fig. 
1D, E) occurred in all the cases with mean union time of 5.8 
months (range 5-7). Partial wound dehiscence was seen in 
1(5%) case which was re-sutured and healed uneventfully. 
Marginal skin necrosis at surgical wound occurred in 
3(15%) cases which healed with secondary intention after 
proper dressing. None of the patients required revision 
surgery either with bone graft or soft tissue reconstruction 
procedure.
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Figure 1. (A) Preoperative X-ray of tibial pilon fracture; 
(B) Anteromedial approach with anatomical anterolateral 
locking plate; (C) Immediate post operative X-ray; (D, E) 
Follow up X-ray showing union.

DISCUSSION

Management of tibial pilon fracture is challenging because 
of intra-articular nature, comminution of fracture, poor soft 
tissue coverage and requirement of more than one surgical 
incision and implants. Mean age of the patient and male 
predominance in the current study were comparable to the 
findings of other studies.8,11,12 Road traffic accident was the 
commonest mode of injury in our study followed by fall from 
height. In contrast to our findings, fall from height was the 
commonest mode of injury in studies done by Topliss et al. 
and Duckworth et al.11,13 The mean AOFAS score of this study 
were comparable to findings of other studies. Duckworth 
et al. studied long-term outcome of 102 type C tibial pilon 
fracture treated with ORIF and showed mean AOFAS score 
of 76.2 at mean follow up of six years.11 Zhao et al. studied 
25 tibial pilon fractures treated with ORIF and found mean 
AOFAS score as 88.4 (range 80-100).14 Silluzio et al. reported 
mean AOFAS score of 71.5 (range 40-95) in 14 cases of 
complex open tibial pilon fractures treated with ORIF.15 Wang 
et al. treated 24 tibial pilon fracture with MIPPO technique 
and showed mean AOFAS score of 85.1±5.1.16 White et al. 
reported AOFAS score of 69.6 in 95 tibial pilon fractures 
treated by early definitive ORIF.17 Various studies have 
shown different rate of non-union in pilon fractures treated 
with ORIF. Minator et al. showed non-union in 2(4.87%) out 

of 41 cases of tibial pilon fractures treated with ORIF.1 Chen 
et al. reported non-union in 4.7% out of 128 pilon fractures 
managed with ORIF.4 White et al. found delayed union or 
non-union in 6% of cases.17  Contrary to these findings, all 
fractures united in this study. This difference could be due 
to relatively small number of sample size and exclusion of 
open fracture Gustilo and Anderson grade II and III in the 
current study.

Results of wound related complications in our study 
were comparable to the findings of other studies. Chen et 
al. reported skin sloughs in 14.1% of cases.4 White et al. 
reported wound dehiscence or deep wound infection in 
6(6%) cases.17 Zhoa et al. found one superficial and one deep 
infection out of 25 patients treated with ORIF.14 Duckworth 
et al. reported superficial wound infection in 9(8.8%) 
cases.11 In our study, none of the patients had superficial or 
deep wound infections.

There is controversy about the appropriate timing for the 
definitive surgery. In our study, all cases were operated 
after the subsidence of swelling. Several studies suggest 
the staged protocol and delayed definitive surgery to avoid 
wound related complications.18-20 However, recent studies 
have challenged the concept of delayed surgery.1,17 White 
et al. performed ORIF within 24 hours in 70% of cases and 
within 48 hours in 88% of cases, concluding that early ORIF 
can be done effectively with relatively low complications 
rate.17 Minator et al. compared the outcome of type C tibial 
pilon fracture treated with primary ORIF vs two stage 
surgery and found no significant difference between the two 
groups.1

The limitations of the current study are retrospective nature 
of the study, relatively small sample size, lack of comparison 
group and single-centered study. A multicentered study 
with large number of cases with long term follow up is 
recommended to strengthen the findings of the present 
study.

CONCLUSIONS

Current study showed favorable radiological and functional 
outcome in most of the displaced closed and grade I open 
tibial pilon fractures treated by ORIF with plate and screws 
with acceptable rate of minor wound related complications. 
The findings underscore the importance of proper selection 
of approach, meticulous handling of soft tissue, and proper 
reduction and fixation.         
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