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Abstract

The purpose of this study is to evaluate the short and medium term functional results of tibial pilon fractures treated in our clinic with the open reduction and internal 
fixation method and to investigate the factors affecting such results. 41 patients who were treated in our clinic between 1995 and 2009 with open reduction and internal 
fixation were included in this study. Looking at the postoperative radiographs, quality of reduction was evaluated as per the criteria of Ovadia and Beals. Functional results 
of the patients were assessed in line with the criteria of Teeny and Wiss. With the evaluation of postoperative radiographs, 17 (41.5%) excellent and good, 21 (51.2%) fair 
and 3 (7.3%) poor results were obtained. Functionally speaking, 26 patients (63.5%) displayed excellent and good, 8 displayed (19.5%) fair and 7 displayed (17%) poor 
results. It was found out that age, sex, the time spent before the operation, the period of immobilization following the operation and the presence of an accompanying 
fracture did not have a significant impact on the functional results. It was revealed that the type of fracture affects functional results. A positive correlation was found 
between the quality of reduction and the functional results. In the light of the findings of this study, it was concluded that in tibial pilon fractures treated with the internal 
fixation method, the type of fracture and the quality of reduction are important in identifying the short and medium term prognosis.
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Introduction

At large, pilon fractures are fractures which develop due to high-
energy traumas as a result of axial overload accompanied by 
rotational forces, starting from the distal metaphysis of the tibia 
and reaching to the articular surface, wherein joint integrity is 
disrupted in varying degrees. 1-5% of all lower extremity fractures 
and 7-10% of all tibia fractures are tibial pilon fractures [1,2]. In 
addition to the difficulty faced in the anatomic reduction and the 
stable fixation of such fractures, the accompanying soft tissue 
damage increases the frequency of postoperative complications 
[3-6]. Identifying the timing of surgery and the surgical method to 
be applied in a manner that suits the case is important, particularly 
for high-energy fractures [3,4,6-8]. While anatomic reduction 
is of importance for intra-articular fractures, for pilon fractures 
whether the clinical results are related with to what extent the joint 
is anatomically restored is still debated [9].

There is not enough study investigating factors affecting functional 
outcomes of tibia pilon fractures treated via open reduction and 
internal fixation.
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Thus, in this study, the short and medium term functional results of 
tibial pilon fractures treated in our clinic with the open reduction 
and internal fixation method were evaluated and the factors 
affecting such results were examined.

Materials and Methods

Between 1995 and 2009, 72 patients with tibial pilon fractures were 
treated at our clinic. 26 patients treated with external fixators and 
5 patients treated with long leg circular casts after skeletal traction 
were not included in the study. 41 patients who were treated with 
open reduction and internal fixation were included in this study.

All patients were evaluated over the standard AP and lateral 
radiographs, traction radiographs and computed tomography. 
Fractures were assessed as per the Rüedi-Allgöwer classification. 
Tscherne classification was utilized in order to evaluate the local 
soft tissue damage. Open fractures were evaluated with the 
Gustillo-Anderson classification.

The timing of surgical intervention was planned in accordance 
with the status of soft tissue damage. In cases where the intra-splint 
conservation of reduction would pose difficult, skeletal traction 
was utilized. In connection with the methodology proposed by 
Rüedi for the surgical operation, first of all the open reduction 



and internal fixation of the fibula was performed for the leg 
length restoration, and then the articular surface of the tibia was 
reconstructed and metaphyseal defects, if any, were grafted and 
interfragmentary screw or plate screw application was carried out.

Anteromedial, anterolateral and lateral incisions were opted 
for. Distal tibia anatomical plate, T-plate, support plate and 
interfragmentary screws were utilized for the fixation of the tibia. 
Dynamic compression plate, 1/3 tubular plate, intramedullary 
K-wire and interfragmentary screws were utilized for the fixation 
of the fibula. Spongiose autograft taken from iliac crest was 
utilized as the bone graft.

In all patients, short leg splint was applied to the extremity 
postoperatively. The prophylactic antibiotic treatment given 
pre-operationally (1 gr cephalosporin) continued with 3x1 gr 
postoperatively and terminated on the third day. The prophylaxis 
for thromboembolism commenced from admission to hospital 
with 0.4 ml low molecular weight heparin. This treatment was 
continued for three weeks postoperatively.

For patients for whom no concern of loss of reduction was present, 
isotonic and isometric exercises were applied to the knee joint 
from the first day postoperatively. Within the first postoperative 
week, passive and assisted ankle exercises started first and were 
followed with active isometric and isotonic exercises. For patients 
for whom a concern of loss of reduction was present, ankle and 
knee movement exercises started between the 4th and the 6th 
postoperative week. In line with the status of the fracture, patients 
were started to be given loads between the 8th and 16th weeks.

In the postoperative period, patients were called in for checks 
in the third and the sixth week, and monthly afterwards. In the 
radiographs of patients taken in their first polyclinic checks, quality 
of reduction was evaluated as per the criteria of Ovadia and Beals. 
The displacement of fracture fragments, the status of fixation, the 
overview of fracture lines, the residual varus or angulation on the 
articular surface and the status of fixation materials utilized were 
evaluated over the radiographs.

Functional results of the patients in their final checks were assessed 
in line with the criteria of Teeny and Wiss [10]. Results were 
classified as excellent, good, fair and poor as per the said criteria. 
Patients were followed up for a minimum of 36 months.

Age, sex, type of fracture, the time spent before the operation, the 
period of immobilization following the operation, the presence of 
an accompanying fracture and quality of reduction were evaluated 
in terms of whether they have any effect on functional results.

Statistical analysis
The statistical analysis of the results was carried out by using 
SPSS 2010 (Version 19.0. Armonk, NY) software. Whether 
the data displayed a normal distribution was evaluated via the 
Shapiro-Wilk test. The Kruskal-Wallis analysis was utilized to 
compare the functional results when grouped according to the 
types of fracture. The impact of age, sex, the time spent before 
the operation, the postoperative period of immobilization, the 
presence of an accompanying fracture and the quality of reduction 
was investigated over a regression analysis. P<0.05 was deemed a 
statistically significant difference.

Results

Of the 41 patients included in the study, 28 were male and 13 were 
female. The average age was found out to be 47.5 (22-70). The 
cause of fracture was determined as fall from height for 26 patients 
(63.4%), in-car traffic accident for 11 patients (26.8%) and out-of-
car traffic accident for 4 patients (9.8%).

According to the Rüedi-Allgöwer classification, 13 patients 
(31.7%) had Type I, 20 patients (48.8%) had Type II and 8 
patients (19.5%) had Type III fractures. According to the Tscherne 
classification, five patients had grade I, 19 patients had grade II 
and 12 patients had grade II soft tissue injuries. According to the 
Gustillo-Anderson classification, open fracture was identified 
for five patients (12.1%), with two being type I and three being 
type II. While thirty patients (73.1%) had an accompanying fibula 
fracture to the pilon fracture, eighteen patients also had other bone 
fractures.

Surgical intervention was delayed for an average of 7 days [2-15] 
in order for the soft tissue damage to recover. During this period, 
26 patients were applied with skeletal traction from the calcaneus. 
The remaining 15 patients were kept under observation at the 
hospital with cast splint fixation. No patients were applied with 
temporary external fixators.

For 28 patients anteromedial, for 10 patients anterolateral and for 
3 patient’s lateral incision was preferred. Distal tibia anatomical 
plate was utilized for 23 patients (56.1%), T-plate for 8 patients 
(19.5%), support plate for 4 patients (9.8%), and interfragmentary 
screws for 6 patients (14.6%). For the fixation of the fibula, 
dynamic compression plate was utilized for 19 patients (63.3%), 
1/3 tubular plate for 6 patients (20%), intramedullary K-wire for 3 
patients (10%), and interfragmentary screws for 2 patients (6.7%). 
In eleven cases (26.8%), autograft taken from the wing of the ilium 
was utilized.

In all patients, bone union was achieved in an average of 16.2 weeks 
[12-22] without the need for a second intervention aimed at union. 
No implant failure or varus collapse was observed. Skin necrosis 
developed near the wound for two patients (4.8%) and skin graft 
was applied. Three patients (7.3%) developed superficial infection 
during the postoperative period and recovery was achieved 
through debridement and oral antibiotic administration. No deep 
wound infection occurred. Two patients (4.8%) were treated for 
Sudeck’s atrophy. Ankle and knee movement exercises started 
for 25 patients in the first postoperative week. Due to concerns of 
loss of reduction, ankle and knee movement exercises started for 
16 patients between the 4th and 6th weeks. Patients were given 
partial load in 11 weeks in average [8-16]. The average follow-up 
duration of the patients was 43 months.

According to the Teeny and Wiss (source) clinical evaluation 
scoring, excellent and good results were achieved for 26 patients 
(63.5%), fair results for 8 patients (19.5%) and poor results for 
7 patients (17%). According to the criteria of Ovadia and Beals, 
anatomical and good results were achieved for 17 patients (41.5%), 
fair results for 21 patients (51.2%), and poor results for 3 patients 
(7.3%). It was observed that those patients with functionally poor 
results were patients whose radiological results were also poor.
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It was found out that age, sex, the time spent before the operation, 
the period of immobilization following the operation and the 
presence of an accompanying fracture did not have a statistically 
significant impact on the functional scores.

When compared in terms of the types of fractures according to 
the Rüedi-Allgöwer classification, clinical evaluation results 
belonging to type I and type II fractures were found to be 
statistically more significant than type III fractures (p<0.001). 
Additionally, according to the Tscherne classification, no 
difference was found between the groups in terms of the results 
of the clinical evaluation. Besides that, a positive correlation was 
found between the quality of reduction and the clinical evaluation 
results. (p<0.01, coefficient of relation =0.495).

Discussion

The purpose of treating tibial pilon fractures is achieving joint 
mobility in the soonest possible time through the stable fixation and 
anatomic restoration of the injured joint [11]. There are significant 
factors that complicate the treatment of such fractures. One of such 
factors is the insufficiency of soft tissue support and blood supply 
at the fracture area [3,6,11]. Another important factor is the fact 
that mostly such fractures occur as a result of high-energy traumas. 
Especially, as much as the presence of a segmental fracture and 
bone loss at the distal metaphysis of the tibia as a result of the 
fragmentation and collapse of varying degrees stemming from 
vertical compression complicates a stable osteosynthesis, soft 
tissue damage also disrupts the local blood flow, hampering bone 
union [1,2,12].

63.4% of the cases in this study were fractures that occurred due to 
vertical compression related to fall from height. For the remaining 
patients, the fracture occurred due to high-energy injuries such as 
in-car or out-of-car traffic accidents.

It is reported in the literature that wound closure defects and 
infection complications are observed at a rate of 0-55% after the 
open reduction and internal fixation method [13,14]. Due to the 
fact that in our clinic, all patients with type 3 open fractures whose 
internal fixation was found to be risky were opted to be treated 
with minimal invasive operations and external fixation methods 
by considering comorbidities or the status of soft tissues, a critical 
rate of complication was not observed for the patients included in 
this study and bone union was achieved in all fractures.

It is recommended in the literature that for cases wherein the patient 
cannot be operated upon in the early stages, the surgical intervention 
be delayed 7-10 days in order to avoid complications related to the 
healing of the wound [15,16]. In this study, the surgical treatment 
took place in an average of 7 days [2-15] after admission to the 
hospital. Within this period all patients were under observation at 
the hospital with skeletal traction or cast splint fixation. In this 
study, 2 patients (4.8%) developed skin necrosis near the wound. 
Those two patients were subjected to a full-thickness skin graft. 
Three patients (7.3%) developed superficial infections. Recovery 
was achieved through debridement and antibiotic treatment. In 
their 142-case series, Ovadia and Beals report a 6% rate of deep 
infection [17]. In this study, no evidence of osteomyelitis was 
found in the follow up of any patient. The most probable reasons 
for the fact that the rate of infection in this study is low are that 

soft tissue recovery before the operation was expected and that 
operations were performed with minimal soft tissue damage.

The fact that in multi-fragmented and defective fractures requiring 
a surgical approach with the open reduction and internal fixation 
method proposed by Rüedi and Allgöwer, the fracture area cannot 
recover easily and wound healing problems are prominent, brought 
the option of minimally invasive plate osteosynthesis (MIPO) that 
acts like an internal fixator to the forefront.(3) In the recent years, 
some articles were also published which report that alignment 
is deemed more important that the anatomic reduction of the 
articular surface. (3,9) In this study, however, a positive correlation 
between the quality of reduction as determined in accordance with 
the criteria used by Ovadia and Beals and the functional results 
was found. In this study, for eleven patients (26.8%), autograft 
taken from the wing of the ilium was utilized. Such rate was in 
congruence with the literature [8,19].

In many studies carried out formerly, it was reported that clinical 
results worsen as the type of fracture gets more complex [20-23]. 
In former studies it was stated that Type I and Type II fractures as 
per the Rüedi-Allgöwer classification displayed better results than 
Type III fractures [22,24]. In this study, it was found that when 
compared in terms of the types of fracture, the functional results 
of type I and type II fractures are significantly better than type 
III fractures. On the other hand, it was found out that the age and 
sex of the patient, the time spent before the operation, the period 
of immobilization following the operation and the presence of 
an accompanying fracture did not have a statistically significant 
impact on the functional results. Future studies should be designed 
as prospective and evaluate long term functional results.

Conclusion

In the light of the findings of this study, it was concluded that in 
tibial pilon fractures treated with the internal fixation method, 
the type of fracture and the quality of reduction are important in 
identifying the short and medium term prognosis. 
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