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Abstract- Fractures of the tibial pilon remain a 

complicated situation, due to their articular location in 

the majority of cases, whose reconstruction in case of 

fracture of a correct tibioastragalar articular surface 

constitutes a great challenge for the surgeon. The thin 

and fragile skin covering the distal part of the tibia 

further complicates the therapeutic strategy for these 

fractures, since it is the site of progressive suffering that 

may require the open site to be removed. In this sense, 

the treatment of tibial pilon fractures by closed focus 

osteosynthesis (percutaneous screw fixation more or less 

pinning on demand or external fixation) has an 

important place in the therapeutic management of this 

type of fracture (especially when they are open or 

associated with significant skin damage). Closed focus 

osteosynthesis, regardless of the technique used, allows 

preservation of the skin, but does not allow reduction of 

the fracture as is obtained with open focus 

osteosynthesis. In this work, we report our experience 

with a series of 13 patients with a tibial pilon fracture 

treated with percutaneous screw fixation more or less 

pinning on demand associated with plaster cast 

immobilization for 3 to 4 weeks. This approach allowed 

us to obtain anatomical reduction of the fracture in 80% 

of cases, and satisfactory reduction (contact of more than 

70% on either side of the fracture site as well as 

reconstruction of a correct tibiotalar articular surface) 

in 20% of cases. Thus, this approach allowed us to 

obtain consolidation for 12 cases of fractures in an 

average of 4 months with a good functional result 

(average AOFAS score is 87.2). 
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I. INTRODUCTION 
 

Tibial pilon fractures are fractures in which the line is 

located in the metaphyseal and epiphyseal region of the 

lower end of the tibia. The degree of comminution of the 

fracture site, the involvement of the articular surface and the 

condition of the skin opposite determine the degree of 

complexity of management of this type of fracture, as well 

as the prognosis of these fractures [1]. Fractures of the tibial 
pilon are due in the majority of cases to a high energy 

trauma (road accident remains the first etiology in 

Morocco). The mechanism essentially associates an axial 

compression force with accessory forces (dorsal or plantar 

hyperflexion, adduction or forced abduction); all of which 

result in depression at the point of impact and associated 

lesions (fracture of the external malleolus, the talus, skin 

lesions...). Fractures of the tibial pilon are among the 

therapeutic emergencies that must be managed as soon as 

possible before the aggravation of skin damage that is 

characterized by the evolutionary even in case of 
immobilization of the fracture [2]. 

 

II. MATERIALS AND METHODS 
 

In this work, we report the experience of the 

department of traumatology and orthopedics CHU Med VI 

of Oujda with a series of patients made of 13 cases having 

been admitted in the department for the management of a 

tibial pilon fractures over a period of 7 years spread out 

between the years 2015 and 2021. The treatment of which 
was made by percutaneous screwing more or less pinning on 

demand associated with an immobilization by a posterior 

splint or a plastered boot during 3 to 4 weeks. All patients 

underwent a complete clinical examination with a standard 

radiograph of the ankle in front and side view and a 

radiograph of the homolateral knee in front and side view. 

Thus, 70% of the cases benefited from a CT scan of the 

ankle with three dimensional reconstruction. For therapeutic 

management, all patients were admitted to the operating 

room under spinal anesthesia and fluoroscopic control, with 

reduction of the fracture by external maneuvering (reduction 
was stabilized by percutaneous screw fixation more or less 

pinning on demand with plaster cast immobilization). A 

standard postoperative radiograph of the ankle in front and 

side view checked the assembly. 
 

III. RESULTS 
 

For gender, 61.5% of the patients were males and 

38.5% were females. 100% of the patients were admitted in 

the context of a public road accident of which 80% were 
motorcycle accidents and 20% were domestic accidents. In 

our series, 100% of the fractures were closed fractures, for 

which the degree of skin damage was assessed by the 

Tscherne classification (69.2% stage 0, 30.7% stage 1 and 

0% stage 2). For the radiological assessment, all patients had 

a standard radiograph of the ankle in front and side view 

with front and side view radiograph of the homolateral knee.  

In our patients, 84.6% of the tibial pilon fractures were 

associated with a fracture of the lateral malleolus. The 

different types of fractures were classified according to the 

AO classification (Figure 1,2,3). 
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Fig. 1: different types of fractures according to the AO classification. 

 

Fig. 2: Initial radiograph (A, B) of a comminuted fracture involving the epiphyseal region of the tibial pilon with a CT image (C) 

in axial section objectifying the degree of epiphyseal comminution. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 : different types of fractures according to the AO classification. 
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Fig. 3: Initial radiograph of a tibial pilon fracture in frontal (A1) and lateral (A2) views, with postoperative radiographic control in 

frontal (B1) and lateral (B2) views. 
 

Fig. 4: Immediate postoperative radiographic control (A1, A2) and after 3 months showing fracture consolidation (B1, B2). 
 

For the therapeutic management of our patients, all 

cases were admitted to the operating room under spinal 

anesthesia, and under fluoroscopic control underwent 

reduction of the fracture by external maneuvering (traction 

with rotational movements) in an attempt to obtain the 

perfect reduction possible. After reduction, the 13 patients 

received percutaneous screw fixation (associated with 

pinning on demand in 38% of cases) followed by 

immobilization with a posterior splint or boot cast for 3 to 4 

weeks. When associated, osteosynthesis of the lateral 
malleolus was performed in all cases (open osteosynthesis 

via an external approach to the fibula with placement of a 

screw plate in 100% of cases).    Osteosynthesis of the 

lateral malleolus was always performed first, in order to 

restore the correct axis and length (it has been observed that 

reduction of the fibula first improves the reduction of the 

pilon). In terms of bone, we were able to obtain an 

anatomical reduction of the fracture site and of the 

tibioastragalar articular surface in 80% of cases. In 20% of 

cases, we did not obtain a perfect reduction (but we accepted 

the set up allowing contact between the edges on either side 

of the fracture site of more than 70%, with reconstruction of 

a correct tibioastragalar articular surface), (Figures 3,4,5). 

Ankle rehabilitation was started immediately 

postoperatively (without support) in 61.5% of cases, and 

after the cast was removed in 38.4%. Early support was 

allowed after 6 weeks. Thus, in the evolution of our patients, 

12 cases had consolidation of the pilon after an average of 4 

months after the operation (Figures 4,6). 
 

There was only one case of mechanical pseudarthrosis 

(surgical revision performed after 1 year in open surgery 

through an anterointernal approach to the ankle with revival 

of the fracture site, re permeabilization of the centro 
medullary canal with placement of a corticospongy graft 

from the anterior iliac crest). In terms of septic 

complications, there were no cases of infection, and the 

same was true for the skin (no cases of skin necrosis). 
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The functional outcome of our patients was evaluated 

by the AOFAS score (the American Foot and Ankle Score), 
it is a score based on the analysis of: 

 Pain. 

 The function of the ankle. 

 The degree of difficulty of walking according to the 

surface (regular surface, stairs, uneven ground...). 

 Lameness. 

 Ankle mobility in the sagittal plane. 

 Mobility of the hind foot (eversion, inversion). 

 Forefoot/hindfoot alignment. 
 

In our series, we obtained a mean AOFAS score of 87.2

 

IV. DISCUSSION 
 

   

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 5: Initial radiographs with frontal and lateral views (A1,A2) and CT images of the tibial pilon in axial (B3), sagittal (B2) and 

three-dimensional (B1) sections, with postoperative radiographic control of the face (C1) and profile (C2). 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

Fig. 6: Control radiograph after 3 months of surgery in front (A) and side (B) views showing fracture consolidation 
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Despite the progress that has revolutionized trauma 

and orthopedic surgery (in terms of diagnostic, therapeutic, 
and postoperative physical therapy, which determines the 

outcome of the treatment), tibial pilon fractures remain 

among the metaphyseal and epiphyseal fractures that pose 

real therapeutic difficulties. This difficulty is linked not only 

to the epiphyseal location of this type of fracture, with all 

the problems encountered in reconstructing the articular 

surface, which in most cases evolves into osteoarthritis, but 

also to the soft tissue representing the envelope of the distal 

leg, which is thin and fragile, and which suffers significantly 

in the majority of distal tibia fractures, and which 

determines the therapeutic method, which must never 

aggravate this suffering [5].  
 

Thus, the degree of fracture comminution and the 

associated bone lesions (fracture of the lateral malleolus and 

the talus) guide the choice of the therapeutic attitude, which 
must ensure a normal axis and languor and eliminate all 

rotation disorders. All these factors involved in the 

management of tibial pilon fractures constitute a challenge 

for the surgeon who must ensure a reduction with the most 

anatomical reconstruction of the tibiotalar articular surface 

possible without aggravating skin suffering, and for this the 

surgeon will be obliged to initiate external fixation 

whenever possible with or without minimal osteosynthesis 

depending on the type of the fracture. Osteosynthesis of the 

tibial pilon remains a mission that is not easy from a 

technical point of view for the traumatologist and that 

depends to a large extent on the experience and habit of the 
surgeon who must in all cases put before him all the possible 

therapeutic modalities. In this series, we adopted a 

somewhat unusual therapeutic approach (percutaneous 

screw fixation more or less pinning on request) which 

respects the fragile envelope of the ankle, and in fact, we 

won the challenge of not aggravating the skin suffering (0% 

skin necrosis). Thus, in terms of complications, there was 

only one case of mechanical pseudarthrosis. In the literature, 

there are not many studies on series that have adopted this 

therapeutic approach, especially for type C fractures, where 

percutaneous screw fixation is not widely used. The rate of 
pseudarthrosis reported in the published series is variable; 

Bastias [2] did not note any pseudarthrosis when using 

internal osteosynthesis. On the other hand, Pugh [4] 

obtained a significantly higher number of pseudarthrosis in 

his patients treated with external fixators compared to those 

treated with internal fixation. In addition, there were no 

cases of postoperative infection in any of the 13 patients.  
 

A study of a series of 36 patients with pilon fractures 

treated by combined internal and external fixation revealed a 

rate of 8% of septic complications [6,7,8,9,10,11,12,13,14], 

another series of 127 cases of tibial pilon fractures treated 

by external fixator with minimal fixation revealed a rate of 

0-4% of infectious complications [15,16,17,18,19,20,21,22], 

and this confirms the advantage of the closed approach, 

which always gives a lower rate of septic complications than 

the open approach. The AOFAS score in our series found a 
mean of 87.2. These results are consistent with the results 

found in the literature. Encinas, Ullan [1] found a mean 

AOFAS score of 84.9 points, Bastias [2] had a mean score 

of 89 Kao [3] also obtained a mean score of 87.3. In our 

African context, we are almost limited by the lack of means 

(low socioeconomic level), and we do not have a large series 
of patients. 
 

V. CONCLUSION 
 

In conclusion, the treatment of tibial pilon fractures by 

percutaneous screw fixation more or less pinning associated 

with plaster cast immobilization for 3 to 4 weeks that we 

performed on this series of 13 cases has proven its 

advantages, firstly on the cutaneous level (since it is done at 

closed focus it preserves the fragile envelope of the distal 
tibia and it can be used whatever the degree of cutaneous 

suffering), the same result for the septic complications. This 

closed focus did not prevent us from obtaining a perfect 

reduction of the fracture site and the repair of a correct 

tibiotalar articular surface, and finally the functional result 

obtained (average AOFAS score of 87.2) confirms the 

interest of this attitude. 
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