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Abstract: 

Introduction: Surgeons still have a lot of difficulties when it comes to reducing and fixing pilon fractures. 

Aim is to analyses the functional outcome of Tibial pilon fractures treated by plate osteosynthesis and to 

assess the soft tissue status, fracture pattern, treatment and complications of pilon fractures Materials and 

Methods: This study was conducted retrospectively between January 2010 and January 2013. After 

receiving their informed written consent, a total of 20 patients with Tibial Pilon Fractures (including 

fourteen men and six women) admitted to the Government Erode Medical College and Hospital, 

Perundurai, Tamil Nadu were used for this study. Results: At the conclusion of the 12th and 24th month 

of follow-up, the functional result was evaluated using the Subjective and Objective criteria of Burwell 

and Charnley. One patient sustained a head injury out of the 20 participants in our study. Twelve patients 

had a fractured fibula that was associated. open fractures in 3 patients. Seven patients got a third Tubular 

plate fixation and five underwent a Rush nail for the 12 related fibula fractures. Conclusion: It took an 

average of 16 weeks for all the fractures to heal. 80% of the 20 patients in the current study who had pilon 

fractures treated with plate osteosynthesis had positive outcomes. A better prognosis will result from 

careful evaluation of the mechanism of injury and effective preoperative planning for the joint 

reconstruction. 
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INTRODUCTION 

The treatment of Pilon fractures continues to be a challenge for orthopaedic surgeons 

since it involves complex osseous and soft-tissue injury components.
1
 The term tibial 

‘pilon’ was first used by the French radiologist Destot in 1911 to describe the distal tibial 

metaphysis which is shaped like a pharmacist’s pestle. In 1950, Bonin used the French 

word ‘plafond’(ceiling) to describe the distal tibial articular surface.
1,2

 

Pilon fractures, or fractures of the tibial plafond, range from low to high-energy 

axial-loading injuries. The sagittal family fractures occur after high energy with varus 

angulation in younger patients while the coronal family fractures occur with valgus 

angulation in older patients after less severe trauma.
15

 

This relatively rare injury represents less than 1% of all lower extremity 

fractures but between 5-10% of tibia fractures. It usually occurs in adults aged 30s to 40s 

owing to a fall from height or a motor vehicle crash.
2,3

 

The tibial pilon comprises anatomically the distal end of the tibia including the 

articular surface. Its proximal limit is found approximately 8- 10 cm from the ankle 

articular surface, where the triangular section of the tibial diaphysis, with its anterior 

crest, changes direction forming the metaphysis. The three- dimensional configuration of 

this region appears to be designed to increase the area of the articular surface, reducing 

the stress on the ankle joint.
1,6,7 

Three articular parts are typically found with pilon 

fractures. They are 

1. Posterolateral fragment or Volkmann fragment. 2.The medial malleolus fragment, and the 

3. Anterolateral or Chaput fragment.
4
 

Because of the high energy involved and the limited soft tissue envelope that 

surrounds the distal tibia, these fractures require careful attention to the soft tissue 

envelope for timing and method of surgical fixation. Complications are common after 

fixation, and posttraumatic arthritis occurs in a high percentage of patients even with 

adequate restoration of the joint surface.
3,5

 

The ultimate goals of treatment of tibial pilon fractures are to obtain an anatomical 

articular reduction, restore axial alignment, maintain joint stability, achieve fracture 

union, and regain functional and pain-free weight bearing and motion,while avoiding 

infections and wound complications.
1,8,9

 

Several treatment options have been proposed for tibial pilon fractures including 

non-operative treatment, open reduction with Internal fixation, limited open reduction 

with external fixation and closed reduction with external fixation.
2,11-14

 

However to date, no absolute treatment protocol exists for the treatment of 

tibial pilon fractures.
1,2

 we are presenting our series of pilon fractures treated with plate 

osteosynthesis. 

AIM 

To analyse the functional outcome of Tibial pilon fractures treated by plate osteosynthesis - A 
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Retrospective study. 

OBJECTIVES 

a. To assess the soft tissue status, fracture pattern, treatment and      

complications of pilon fractures 

b. Advantages and disadvantages of various treatment modalities in pilon 

fractures. 

 

METHODOLOGY 

This is a Retrospective study from January 2018 to January 2021. A total of 20 

patients with Tibial pilon fractures (including fourteen males and six females) admitted to 

the Government Erode Medical College and Hospital, Perundurai, Tamil Nadu was taken 

for this study after obtaining their informed, valid written consent. 

INCLUSION CRITERIA:All cases of tibial pilon fractures treated by Plate osteosynthesis. 

EXCLUSION CRITERIA: Tibial pilon fractures treated by 

1. Conservative measures. 

2. Other forms of surgical treatment. 

3. Paediatric fractures. 

4. Pathological fractures. 

STUDY MATERIAL: 

 

In our study, the age group ranged from 33 years to 78 years. Males were affected 

more commonly than females, in the sex ratio of 2.3:1 . The mode of injury was motor 

vehicle accidents and history of fall contributing equally. Fractures were classified 

according to AO (Association for osteosynthesis) classification. AO type 43 C2 

fractures were frequently encountered in our study. 
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Pilon fractures were classified according to AO classification. (Chart 5). AO Type 

43 C2 were more commonly encountered in our Study series – 8 cases (40%). 

 

Clinical and Radiological Assessment: 

 

On admission, a careful history was elicited from the patient or attenders. The 

patient was then assessed clinically by following ATLS (Advanced Trauma Life Support) 

protocol. Soft tissue status of the fracture noted and assessed according to Tscherne’s 

classification. 

Tscherne Classification System 

 

Grade 0 Minimal soft tissue damage Indirect injury to limb(torsion) Simple fracture pattern 

Grade 1  Superficial abrasion or contusion Mild fracture pattern  

Grade 2 Deep abrasion Skin or muscle contusion Severe fracture pattern Direct trauma to limb 

Grade 3 Extensive skin contusion or crush injury Severe damage to underlying muscles 

Compartment syndrome & Subcutaneous avulsion 

 

In all cases, Antero-posterior and lateral radiograph of the tibia with ankle was 

taken initially. Computer tomography (CT) scan of the distal tibia with ankle was taken for 

all intra-articular fractures and classified according to AO classification. 

The limb was then immobilised in a below knee posterior POP Slab and elevation 

done with 2 pillows till definite reconstruction. If the patient has soft tissue compromise 

calcaneal pin traction was applied and elevated in Bohler Braun splint. 

Management of open fractures: 

 

Patient with open fractures were graded using Modified Gustilo and Anderson 

classification system. All patients were treated with first generation cephalosporins 

usually Injection Cefazolin 1 gram twice daily. Injection Tetglob (Tetanus 

Immunoglobulin) 500 IU stat was given. 

After obtaining the necessary radiographs and blood investigations, patient was 

taken to operation theatre on an emergency basis. 

Under Spinal/General anaesthesia, the open wounds were thoroughly debrided 

and irrigation done with copious amount of normal saline. Ankle spanning external 

fixator was applied temporarily. Within a week external fixator was replaced by Plate 

osteosynthesis and wound cover was done by a Plastic surgeon. 

Management of closed fractures: 

Local examination of the injured extremity done.Soft tissue status assessed. Out 

of 17 closed pilon fractures, 8 patients underwent two staged procedures because of soft 

tissue compromise. Initially calcaneal pin traction applied and elevated in Bohler Braun 
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splint followed by plate osteosynthesis after a week. Nine patients underwent plate 

fixation within 24 hours. 

Pre-operative protocol: 

All the patients were explained and motivated about the Procedure. Intra-

operative and post-operative complications explained. Valid , written consent was taken. 

Blood investigations like Haemoglobin, Random blood sugar, Blood urea, Serum 

creatinine , HIV, HBsAg , HCV, Blood – Grouping and Typing taken. 

Modalities of operative treatment 

Under Spinal anaesthesia, the patients were operated on radiolucent table. 

Prophylactic antibiotic usually second generation Cephalosporin- injection cefuroxime 

1.5 gram I.V stat given. Tourniquet is elevated to 300 mm hg for 1.5 to 2 hours 

(maximum). 

Using Antero-medial incision, the articular surface was reconstructed using 

multiple k-wires. Fracture was stabilised with Peri- articular locking compression plate. 

Through Lateral incision, fracture fibula was stabilised with one third tubular plate in 

seven patients and nthrough indirect reduction, fracture fibula was stabilised with Rush 

nail in five patients. 

Post-operative protocol: 

Second generation cephalosporin-Injection cefuroxime I.V was given for 24 

hours for closed fractures. For open fractures I.V Cefuroxime was given for 5 days 

followed by 5 days of oral Antibiotics. 

Patient’s ankle was immobilised with below knee posterior POP slab. Non 

weight bearing mobilization was started with walking frame on 2
nd

 post-op day. Sutures 

were removed on 14
th

 post-operative day. Open fractures were addressed as per plastic 

surgeon advice. 

The patients were reviewed at 6 weeks to assess the radiological union. They 

were allowed partial weight bearing by 6-8 weeks depending on the individual fracture 

pattern and radiological union. Full weight bearing allowed by 16 weeks depending on 

the radiological union on individual basis. 

Follow up: 

 

The patients were located based on the search from the hospital records. They 

were contacted by either mobile phones or letter and were invited to participate in the 

study. They were followed up at intervals of 6 months and examined clinically and 

functional outcome assessed. 

Radiographic union was defined as absence of lucency at the fracture site and 

the presence of bony trabeculation crossing the fracture line. Clinical healing was based 

on three criteria 

1. Absence of pain to palpation over the fracture site. 
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2. Good range of motion 

3. No muscular weakness. 

The average duration of follow up period of our study is 24 months(range of 16- 48 

months). 

Grading the outcome: 

We used Subjective and Objective criteria of Burwell and Charnley to analyze the 

result.
15,39

 

Subjective criteria (Burwell and Charnley) 

 

GOOD 

 Complete recovery           +/- Slight aching after use 

 

FAIR 

 Ache during use 

 Slight stiffness 

 No interference with work 

 Walking ability unimpaired 

 

POOR 

 

 Pain 

 Impairment of work 

 Impairment of walking 

 

Objective criteria (Burwell and Charnley) GOOD 

 ¾ normal foot and ankle movement 

 Trivial swelling 

 Normal gait 

FAIR 

 ½ normal foot and ankle movement 

 Mild swelling 

 Normal gait 

 

POOR 

 <1/2 normal foot and ankle movement 

 Swelling 

 Visual deformity,ankle or foot 

 Limp 
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43 years old male admitted with AO C2 Pilon fracture following Fall 

Pre-operative 

CT – 3D RECONSTRUCTION 

IMMEDIATE POST-OP 

 

I8 MONTHS FOLLOW UP 

OUTCOME (BURWELL AND CHARNLEY): GOOD 
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Fibula fracture 

 

 

Plate fixation 

Rush nail 

RESULTS AND ANALYSIS 

 

Out of the 20 patients in our study, one patient had head injury. Associated 

Fibula fracture was present in 12 patients. 3 patients had Open fractures (2 cases of 

Grade III B and 1 cases of Grade III A open Injury). 

 

Out of these 12 associated fibula fractures, 7 patients underwent one-third 

Tubular plate fixation and 5 underwent Rush nail. 

 

The functional outcome was assessed using Subjective and Objective criteria of 

Burwell and Charnley at the end of 12
th

 and 24
th

 month 

follow up. 

 

 12 Months 24 Months 

Good 15 16 

Fair 3 2 
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Complications 

 

 
1.5 

 
 

  No.of cases 

0.5 

 
 

Deep infection Delayed union 

Poor 2 2 

Total 20 20 

 

All the fractures united at an average of 16 weeks. Despite the good functional 

outcome, we encountered few complications such as Delayed union in 2 patients, Deep 

infection in 2 patients (open fracture) out of which one patient had implant exit one year 

later and one patient was treated with IV antibiotics and recovered well. 

 

 

DISCUSSION 

 

Enthusiasm for open reduction and internal fixation of tibial pilon fractures become 

widespread after favourable results were reported by Ruedi and Allgower.
11,22-24

 Current 

trends in tibial pilon fractures supports a Two staged Procedure.
1-4,11,17,19,21

 The present 

study was undertaken to determine the funcional outcome of pilon fractures treated by 

plate osteosynthesis. 

In our study the age of our patients ranged from 33-78 years. The mean age in 

our study was 54.25 years. In the study by C.Etter and R.Ganz
10

 with 41 patients the 

mean age was 41.9 years( range 22-69 years). The study by Tetsuo et al
18

 with 11 patients 

the mean age was 55 years (range 37-80 years). 

 

Study Min Age Max Age Average 

C.Etter & R.Ganz
10

 22 69 41.9 

Tetsuo et al
18

 37 80 55 
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Our study 33 78 54.25 

 

Men were predominant in our study ( 70%) and the rest were female patients. In 

the study by C.Etter and R.Ganz
10

 with 41 patients 73.8% were male and 26.2% were 

females. 

Deniz at al
17

 with 31 patients, 81.25% were males and 18.75% were 

females. 

 

Study Male percentage Female percentage 

C.Etter & R.Ganz
10

 73.8% 26.2% 

Deniz et al
17

 81.25% 18.75% 

Our study 70% 30% 

 

In our study high energy axial injuries constitutes the most (70%)- Road traffic 

accident (50%) and fall from height (20%). Low energy injury- simple fall constitutes 

30%. In the Study by C.Etter and R.Ganz
10

 – sports injuries constitutes 53.6% , high 

energy axial injuries(Road traffic accident and fall from height)-43.9% and rotational 

injuries-2.4%. In the study by Deniz et al
17

 58% had fall from height, 29% had simple 

fall and 13% had Road traffic accident as their mode of injury. 

 

 

Study 

High energy injury- 

RTA, fall from height 

Low energy injury- 

simple fall, sports 

injury 

C.Etter & R.Ganz
10

 43.9% 56.1% 

Deniz et al
17

 71% 29% 

Our study 70% 30% 
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Clinical type: 

Our study had 15% open fractures. C.Etter and R. Ganz
10

 had 12.2% open 

fractures. Deniz et al
17

 had 40.6% open fractures. 

 

Study Open fracture % Closed fracture% 

C.Etter & R.Ganz
10

 12.2% 87.8% 

Deniz et al
17

 40.6% 59.4% 

Our study 15% 85% 

 

Fracture type: 

Out of 20 patients, our study had one A2, four A3, Three B1, one B2, three C1, 

eight C2 fractures according to AO classification. Cheng et al
25

 in his study of 56 

patients had 5 B3, 16 C1, 23 C2, 12 C3 fractures. Tetsuo et al
18

 in his study Of 11 patients 

had five B1, one B2, two C2, three C3 fractures. Rakesh et al
16

 in his study of 80 patients 

had 18 A1, 26 A2, 24 A3, 2 B1, 3 B2, 3 B3, 2 C1, 2 C2 fractures. 

 

Study A1 A2 A3 B1 B2 B3 C1 C2 C3 Total 

cases 

Cheng et al
25

 - - - - - 5 16 23 12 56 

Tetsuo
18

 - - - 5 1 - - 2 3 11 

Rakesh
16

 18 26 24 2 3 3 2 2 - 80 

Our study - 1 4 3 1 - 3 8 - 20 

Fracture union: 

 

The average time for fracture union in various studies was 16-32 weeks. Our 

study had an average fracture union of 16 weeks which was comparable with studies 

using plate osteosynthesis. 

Study Method Average fracture union 

Mau-sheng Lin et al
11

 ORIF 19 weeks 

Rakesh Gupta et al
16

 MIPPO 19 weeks 
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Neeraj mahajan
20

 MIPPO 12 weeks 

Our study ORIF 16 weeks 

 

OUTCOMES 

 

Ruedi and Allgower
22-24

 obtained 74% to 80% good or excellent results after open 

reduction and internal fixation at 4 and 9 years follow up. Hackenbruch
35

 reported 80% 

good to excellent results using open reduction and internal fixation of pilon fractures. 

Teeny and wiss
27

 reported 37% good to excellent results in Ruedi type and II 

fractures with open reduction and internal fixation compared with a rate of only 13% 

after treatment of type III fractures. 50% of their 58 patients had poor clinical results. All 

of their patients with poor reduction had a poor clinical result. 

Cheng et al
28

 showed in a retrospective study with open reduction and plate fixation 

that the long term outcome was affected by fracture patterns, fibular length restoration, 

quality of reduction and severity of soft tissue injury. The worst outcome was reported in 

type III Ruedi and Allgower and in open fractures. 

Heim and Naser
29

 obtained 90% good to excellent results with open reduction and 

internal fixation of low energy pilon fractures caused mostly by ski injuries. Mau-sheng 

Lin et al
15

 obtained satisfactory results in 83.3% of their cases treated with open reduction 

and internal fixation of pilon fractures. 

In the present study of 20 patients with pilon fractures treated by plate osteosythesis 

we had good results in 80% of our patients. The outcome was studied using Objective and 

subjective criteria of Burwell and Charnley. 

Comparing the functional outcome of our study with Mau-sheng Lin et al
15

 and 

C.Etter and R.Ganz
10

 the following results were tabulated and found that there was not 

much significant difference between our study and western literature. 

 

Functional outcome Good Fair Poor 

Our study 80% 10% 10% 

Mau-Sheng Lin et al
11

 83.3% 6.7% 10% 

C.Etter & R.Ganz
10

 66% 24% 10% 

COMPLICATIONS 

 

Luigi Di Giorgio et al
20

 in his retrospective study of 18 Patients with closed pilon 

fracture treated with plate fixation had wound healing problems in one patient and three 
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patients had Grade 2 osteoarthritis at twelve months follow up. 

Rakesh Gupta
16

 In his series of 79 patients with closed pilon fractures ( AO C 3 

fracture excluded) treated by plate fixation had 2 cases of delayed wound breakdown, 7 

cases of delayed union and 3 cases of non union. 

Mau-Sheng Lin et al
11

 in a retrospective study of 31 patients with pilon fractures 

treated by plate fixation had 2 cases of superficial wound infection, 1 deep wound 

infection and 1 cases of non union. 

In our study , we had 2 cases of delayed union and 2 cases of deep wound 

infection of which one patient had implant exit at one year later. 

CONCLUSION 

 

Successful treatment of a complex intra-articular distal tibial fracture requires a full 

understanding of a fracture. Careful assessment of the mechanism of injury and good 

preoperative planning of the joint reconstruction will lead to a better prognosis.Our study 

recommends a two staged procedure for pilon fractures. 

Finally our study and several authors have shown that no matter how patients do or 

how many complications can be avoided,these injuries have lasting consequences with 

regard to functional activity and some residual morbidity may have to be accepted. 

RECOMMENDATIONS 

 

1. Based on soft tissue status, fracture pattern we recommand two staged procedure 

for Pilon fractures. Application of the external fixator followed by definitive 

implantation of locked anatomic plates. 

2. Before planning surgery, we should obtain adequate radio graphs, CT Scan and 

radiographs of the uninjured limb as needed. 

3. Our primary goal of treatment is to restore the articular surface and re-establish 

its relationship to tibial shaft. 

4. Primary Ankle fusion is an alternative option to open reduction and internal 

fixation in highly comminuted injuries with unreconstructable articular surface. 

5. Early and active rehabilitation of the ankle joint. 
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