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Background: treatment of pilon fractures is challenging and 

the appropriate method is still uncertain. Purpose: detection of 

the best modality for the treatment of pilon fractures. Patients 

and Methods: This prospective study was conducted on 40 

patients with pilon fractures. The patients were subdivided 

into 3 groups; Group A: 12 patients underwent temporary DFF 

followed by later ORIF, and Group B: 8 patients underwent 

fixation with primary IF. Group C: 20 patients underwent 

fixation with Primary ORIF. Results :The adequacy of 

anatomical reduction was significantly higher in group C than 

in groups A and B. The union rate was 97.5%. In group C, 1 

(5%) case of late postoperative infection, 2 (10%) cases of 

skin breakdown, and 5 (25%) cases of ankle stiffness. AOFAS 

was significantly excellent in group C than in group A with no 

significant difference between groups A, B, and B, C. 

Conclusion: using the primary Ilizarov fixator is the best 

treatment for all open and closed type RA III pilon fractures. It 

is more successful than primary ORIF surgery. primary ORIF 

is the ideal option for closed pilon fracture RA I and II with 

mild oedema. Using temporary DFF followed by later ORIF is 

reliable technique for open fracture RA I and III.  

 

INTRODUCTION  

The tibial plafond fractures account for 1-10 % of fractures of the lower limb and 5-7% of 

tibial fractures. (1) The term "pilon" refers to tibial plafond explosion injuries that occur when the 

tibia is subjected to axial compression forces, where the talus acts as a pestle that is directed 

vertically, destroying the metaphyseal and articular portions of the tibial plafond. (2) The high-

energy trauma is the main cause of these serious fractures which are often characterized by 

different degrees of bone comminution and displacement and soft tissue damage. (3, 4) The most 

reliable classification systems of the pilon fractures are the Rüedi and Allgöwer and AO/OTA, 

regards the amounts of comminution and displacement of the articular surface. (5, 6) An axial CT 

scan was used by Topliss to identify the six typical fragments: anterolateral, posterolateral, 

anterior, posterior, medial, and central die-punch fragments. (7) The closed soft tissue damage 

and open fractures are classified according to Tscherne and Goetzen, and Gustilo-Anderson (OG) 

respectively. (8, 9) The target of pilon fracture management, is the restoration of the normal 

anatomy of the articular surface and ankle joint mechanical axes through a stable fixation 
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technique allowing early ankle joint range of motion (ROM). (10, 11) Different Modalities were 

described for surgical management of pilon fractures; (a) primary Ilizarov fixator (IF), (b) primary 

open reduction and internal fixation (ORIF), (c) temporary external delta frame fixator (DFF) 

followed by delayed ORIF. (12)  Using external fixation depends on the capsuloligamentotaxis 

theory through tightening the soft tissues of the ankle joint but is associated with disadvantages such 

as patient noncompliance, pin tract infection, and development of osteomyelitis. (13, 14) Primary 

ORIF achieves anatomical reduction for metaphyseal and articular components of the tibial plafond 

fractures but it is associated with complications such as skin breakdown, infection, and non-union. 

(15,16), this made the surgeons perform two steps technique:  temporary external fixator, 

followed by ORIF when the soft tissue condition is improved. (17-19) This study aimed to 

evaluate the best modality of pilon fracture fixation as regards: union rate, skin complications, and 

final function outcome. 

 

PATIENTS AND METHODS 

  This is a prospective cohort design to investigate the outcomes of the management of pilon 

fractures using different fixation modalities. A consecutive sample of 40 patients diagnosed with 

pilon fractures was recruited from the orthopedic department, of Aswan University Hospital 

between February 2021 to January 2022. 

 Inclusion criteria: (a) age of patients between 18 and 70 years, (b) recent fractures; within 48 

hours, and (c) closed fractures or open fractures Gustilo I, II, and III A. Exclusion criteria: (a) age 

less than 18 or more than 70 years, (b) polytraumatized patients, (c) associated proximal tibial or 

calcaneus fractures, (d) open fractures Gustilo III B and C, (e) peripheral vascular diseases, (f) 

uncontrolled diabetics, (g) immunocompromised patients, and (h) morbid obesity.   

Eligible individuals were approached, provided with detailed information about the study, and 

enrolled after obtaining their Written informed consent. The cohort was followed prospectively 

throughout their treatment and postoperative course.  

Pre-operative evaluation: Detailed history, Physical examination: General: A primary survey 

according to advanced trauma life support (ATLS) protocol. Local: X-ray radiographs of the 

ankle (AP, lateral, and Mortise views), and assessment of foot vascularity. Pre-operative ankle 3D 

CT was performed for all patients.  

This study was conducted by the principles outlined in the Declaration of Helsinki. Ethical 

approval was obtained from the Institutional Review Board at the Faculty of Medicine, Aswan 

University.  

Surgical techniques: The patients were classified according to the method of fixations into 

Group A: 12 patients underwent temporary DFF followed by ORIF, Group B: 8 patients 

underwent primary IF. Group C: 20 patients underwent Primary ORIF. 

 Group A is performed in patients with open  (OG I, and II) or closed fractures with severe soft 

tissue oedema (blisters). Group B was performed in all patients with OG IIIA fractures. Group C 

was performed in patients with closed fractures with mild oedema. All operations were performed 

under spinal anesthesia on radiolucent tables. The fixation started with fibular fracture fixation 

with ORIF or percutaneous intramedullary k wire.  

  Temporary Delta Frame external fixator (DFF) then later ORIF (Group A): A triangular 

joint-spanning external fixation device consists of a Steinmann pin or threaded pin passing 

transversely from medial to lateral through the posterior part of the calcaneus ( tuberosity), and 2 

– 3 Schanz screw fixed to the tibial shaft in the sagittal plane from the medial side faraway 

proximal to the fracture site then a connection between each end of the Steinmann pin and the 
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Schanz screw in a triangular fashion, tightened rod clamps secure the connection. The 

longitudinal rods are connected with short transverse rods to add frame stability.  The reduction is 

done by manipulating the calcaneus with the Steinmann pin with axial traction and using the 

reduction-pointed bony clamp to the displaced bony fragment. After achieving the accepted 

alignment confirmed with the image intensifier, the rod pin clamp is tightened. (Figure, 1). The 

rotation of the foot is controlled through the extension of the fixation distally with 2 Schanz 

screws one fixed to the base of the 5
th

 and the other to the base of the 1
st
 metatarsal. Partially 

threatened 3.5mm screws may use to fixation of the reducible sizable fragments of the distal tibia 

as a hybrid fixation.   This device extends between the foot and the tibia spanning the ankle and 

the fracture area to indirectly reduce the fracture through capsuloligamentotaxis. The DFF acts as 

a temporary fixation to enable healing of the soft-tissue damage and then shifts to ORIF. 

 

 
 
 Figure 1: 36-year-old male patient with pilon fracture type C. (A) C- arm image shown fixation of fracture fibula with 

intramedullary k wire, (B and C) C- arm image shown using reduction pointed clamp and interfragmental lag screw for reduction 

of fracture fragments. (D) clinical photos to show of the DFF. 

 

One-stage fixation with IF (Group B): The Ilizarov device was composed of three connected 

rings arranged as follows; two rings fixed to the distal half of the tibia proximal to the fracture and 

a third ring fixed as distally as possible at the level of tibial plafond. The main bone pieces were 

reduced and fixed using 1.8 mm olive wires that were securely fastened to the rings. By 

distraction of the fracture site with the Ilizarov device, smaller fragments of bone can be reduced 

and stabilized through ligamentotaxis. Moreover, valgus and varus deformities of the ankle are 
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prevented by controlling the limb's alignment with the Ilizarov device. Additional calcaneal half 

ring fixed by two Schanz screw the calcaneus and connected to the other rings to spanning of the 

ankle and stabilize the frame in cases of severe comminution. Image intensifier controls the 

accuracy of reduction. 4-6 weeks after surgery, early mobilization was initiated using ankle joint 

hinges. 

 

One-stage fixation with ORIF (Group C):  

ORIF is performed through the anteromedial approach to the distal tibia. Careful dealing 

with soft tissue during every step for the anatomical reduction and fixation technique. Also, 

attention must be paid to maintaining the distal tibial length and normal sagittal, coronal, and 

axial alignment. The approach and method of fixation depend on the fracture pattern. The six 

fracture fragments: anterolateral, posterolateral, anterior, posterior, medial, and central die-punch 

fragments must be reduced anatomically starting with temporary smooth k wires, and then the 

medial and anterolateral tibial columns are fixed with anatomical locked distal tibial plate. A 

limited lateral approach may be added to gain access for lag screws fixation of the displaced 

lateral bone fragment.  
  

Follow-up Protocol:  
 

The adequate fracture reduction during the first postoperative period was assessed according to 

the Conroy et al. scale that was applied on the plain X-ray of all 40 patients. Based on their 

standards, an excellent. reduction of <2 mm in joint incongruity, and <5° of metaphyseal-

diaphyseal angulation in the coronal direction. A good reduction was defined as 2.5–5 mm of 

joint incongruity and 5°- 10o of metaphyseal-diaphyseal angulation in the coronal direction. For 

joint incongruity, greater than 5 mm and coronal plane metaphyseal-diaphyseal angulation greater 

than 10°, a poor reduction evaluation was assigned. Malunion was defined as fractured healing 

exhibiting at least one of the following: internal rotation of 10°, external rotation of more than 

15°, or shortening of at least 2 cm. Nonunion was defined if no sign of healing six months later 

with Radiographs showing sclerotic change. (20) 

The patients were followed at regular intervals postoperatively, including outpatient visits at 1, 3, 

6, 12, and 24 months. Follow-up assessments included radiographic evolution; ankle plain x-ray 

and CT scan to assess stability, quality of reduction, and union of the fractures. Clinical 

evaluation: infection, pain, ankle range of motion. 

Outcome Measures: 
Primary outcome measures included postoperative complications, time to fracture union, and 

functional outcomes assessed using the Association for the Study and Application of Methods of 

Ilizarov (ASAMI) scoring system (21) and the American Orthopaedic Foot and Ankle Society 

(AOFAS). (22)   Secondary outcomes encompassed patient satisfaction, return to daily activities, 

and the need for additional interventions. 

 

Statistical Analysis: A computer running a social science statistical program (SPSS 25) was used 

to clean, code, calculate, and import the collected data. Based on the type of data gathered for 

every metric, information was presented and appropriately analyzed. Scale measurement and 

population value were compared using a single sample t-test. The scale's measurements over time 

were compared for the VAS score using a paired sample t-test. To measure how strongly 

continuous variables are related to one another, Pearson correlation was used. 
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RESULTS 

The mean age of the participants was 35.78 ±12.01 SD (ranged from 20 to 70) years.  

There were 33 males (82.5%) and 7 girls (17.5%). Sixteen (40%) patients were smokers. Four 

patients (10%) were diagnosed with diabetes mellitus: one (8.33%) group A , one (12.5%) group 

B, two (10%) group C, two (5%) had hypertension one (12.5%) group B, one (5%) Group C, one 

(5%) Group C was diagnosed with psoriasis, and one (5%)  Group C was using psychotic 

medicines. Age, sex,  comorbidities, smoking, mechanisms of injury, AO/OTA, and Rüedi, 

Allgöwer (RA) fracture classifications systems, and operative time were recorded in Table 1, 

which were insignificantly different between the studied groups. Gustilo- Anderson classification 

for open fractures (OG) significantly differed between groups A and B (P value 0.048), with no 

significant difference between groups A, C, and B, C (figure 2). 

No recorded cases of pre or post-operative neurovascular injuries or compartmental 

syndrome ( leg or foot). The time interval between trauma and operation was significantly longer 

in group C than in groups A and B (P value 0.013 and 0.050, respectively). In group A, the DF 

was primary So, it was removed after a mean time of  17 (ranging from 11 to 21) days, and the 

definitive fixation was performed with ORIF (Table 1).  

 

 

 Group A (n=12) 
Group B 

(n=8) 

Group C 

 (n=20) 
P value 

Age (years) 
Mean ± SD 35.92 ± 15.54 35.88 ± 9.73 35.65 ± 11.01 

P = 0.998 
Range 20 – 70 27 - 54 21 – 61 

Gender 
Male 10 (83.33%) 8 (100%) 15 (75%) 

P = 0.289 
Female 2 (16.67%) 0 (0%) 5 (25%) 

Smoking 

Smoker 6 (50%) 4 (50%) 6 (30%) 

P = 0.166 Heavy smoker 5 (41.67%) 2 (25%) 4 (20%) 

Non-smoker 1 (8.33%) 2 (25%) 10 (50%) 

Comorbidities 

DM 1 (8.33%) 1 (12.5%) 2 (10%) 

P = 0.868 

HTN 0 (0%) 1 (12.5%) 1 (5%) 

Psoriasis 0 (0%) 0 (0%) 1 (5%) 

On psychotic drugs 0 (0%) 0 (0%) 1 (5%) 

 

 

 

     

Mechanism of injury 

FFH 5 (41.67%) 6 (75%) 10 (50%) 

P = 0.628 MCA 6 (50%) 2 (25%) 8 (40%) 

Twisting trauma 1 (8.33%) 0 (0%) 2 (10%) 

Rüedi and Allgöwer 

Classification System 

I 3 (25%) 2 (25%) 5(25%)  

 

    P = 0.093 II 6 (50%) 2 (25%) 10 (50%) 

III 3 (25%) 4 (50%) 5 (25%) 

Open fractures 

classification Gustilo- 

anderson 

OG I 5 (0%) 1 (37.5%) 0 (0%)  

P = 0.016* 

P1 =0.048* 

P2 =0.053 

P3 =0.263 

OG II 3 (8.33%) 2(12.5%) 0 (0%) 

OG III 0 (0%) 3(0%) 0 (0%) 

Closed injuries Closed 4(50%) 2 (50%) 20 (100%) 
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The time between 

trauma and operation 

(days) 

Median 1 2 5.5 P = 0.021* 

P1 =0.842 

P2 =0.013* 

P3 =0.050* IQR 1 - 3.25 1 - 3.75 3.75 – 9 

Operative duration 

(hours) 

Mean ± SD 2.23 ± 1.03 2.94 ± 0.9 2.21 ± 0.52   

 

P = 0.080 

 Range 1 – 4 1.5 - 4 1.5 – 3 

 

Table 1: demographic data, mechanism of injuries fracture classifications, time interval, and operative durations. (DM: diabetes 

mellitus, HTN: hypertension. FFH: fall from height, IQR: interquartile range, *: significant as P value ≤ 0.05, P1: P value between 

group A and group B, P2: P value between group A and group C, P3: P value between group B and group C). 

 

 

 

 

 
 

Figure 2: open fractures (Gustilo-Anderson classification) compared to closed fractures between the 3 groups. 

 

The ORIF was performed in groups A and C through the anteromedial approach in 100% of 

cases, and the limited lateral approach was added in 10 (31.25%) patients. According to the 

Conroy et al. scale, the adequacy of the anatomical reduction was; Excellent in 19 (47.5%) cases, 

good in 17 (42.5%) cases, and poor in 4 (10%) cases. The adequacy of anatomical reduction was 

significantly higher in group C than in groups A and B (P value <0.001 and 0.001, respectively), 

with no significant difference between groups A and B. The adequacy of the anatomical reduction 

was significantly lower in RA III fractures than in RA I and II (P value <0.001 ) (Table 2). 

 
 

 

Group 

Adequacy of fracture reduction  

p-value excellent Good poor 

Group A 

Group B 

Group C 

total 

7 (36.8%) 

2 (10.5%) 

10 (52.7%) 

19 (100%) 

4 (23.5%) 

5 (29.4%) 

8 (47%) 

17 (100%) 

0 (0%) 

2 (50%) 

2 (50%) 

4 (100%) 

 

 

P=<0.001* 

P1 =0.761 

P2 <0.001* 

P3 =0.001* 

Table 2: the adequacy of the anatomical reduction. (*: significant as P value ≤ 0.05, P1: P value between group A and group B, P2: 

P value between group A and group C, P3: P value between group B and group C). 
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The duration of hospitalization (weeks) was insignificantly different between the studied groups. 

Union time (weeks) was insignificantly different between the studied groups. The mean follow-up 

time is 12 (10-17) months. Complications (delayed union, nonunion, ankle stiffness, shortening, 

infection, Sudeck's atrophy, and skin complications) differed insignificantly between the studied 

groups. In group C of our study, 1 (5%) case of late postoperative infection that was treated 

successfully by plate removal, 2 (10%) cases of skin breakdown treated with the surgical vac 

system followed by partial thickness skin graft, and the other cases treated by a local rotational 

skin flap. Ankle stiffness was recorded in 8 (20%) cases that improved with physiotherapy within 

6 months of starting weight bearing, with no cases of postoperative loss of fracture stability, non-

union, neurovascular injuries or compartmental syndrome. The functional ASAMI scoring system 

was insignificantly different between the studied groups. AOFAS was significantly excellent in 

group C than in group A (P value 0.028) with no significant difference between groups A, B, and 

B, C. Ankle motion was insignificantly different between the studied groups (Table 3). Figures 3 

and 4 showed 2 illustrative cases of the study. 

 
  Group A 

(n = 12) 

Group B 

(n = 8) 

Group C 

(n = 20) 

P value 

Duration of 

hospitalization 

2-3 weeks 7 (58.33%) 6 (75%) 14 (70%) 0.613 

3-4 weeks 4 (33.33%) 2 (25%) 6 (30%) 

> 4 weeks 1 (8.33%) 0 (0%) 0 (0%) 

Union time 

(weeks) 

12-14 weeks 3 (25%) 2 (25%) 10 (50%) 0.185 

15-18 weeks 4 (33.33%) 3 (37.5%) 8 (40%) 

19-24 weeks 3 (25%) 3 (37.5%) 2 (10%) 

> 25 weeks 2 (16.67%) 0 (0%) 0 (0%) 

complications Delayed union 2 (16.67%) 0 (0%) 1 (5%) 0.451 

Nonunion 1 (8.33%) 0 (0%) 0 (0%) 

Stiffness of 

ankle 
1 (8.33%) 3 (37.5%) 5 (25%) 

Shortening 0 (0%) 1 (12.5%) 0 (0%) 

Infection 2 (16.67%) 1 (12.5%) 1 (5%) 

Sudeck's 

atrophy 
3 (25%) 1 (12.5%) 5 (25%) 

Skin 

complications 
0 (0%) 0 (0%) 2 (10%) 

ASAMI score Poor 1 (8.33%) 0 (0%) 0 (0%) 0.456 

Fair 4 (33.33%) 2 (25%) 6 (30%) 

Good 4 (33.33%) 5 (62.5%) 6 (30%) 

Excellent 3 (25%) 1 (12.5%) 8 (40%) 

AOFAS Poor 2 (16.67%) 0 (0%) 0 (0%) P = 0.036 

 

P1 =0.157 

P2 =0.028* 

P3 =0.251 

Fair 4 (33.33%) 1 (12.5%) 1 (5%) 

Good 3 (25%) 6 (75%) 10 (50%) 

Excellent 3 (25%) 1 (12.5%) 9 (45%) 

Ankle 

dorsiflexion 

range 

1/2 6 (50%) 4 (50%) 5 (25%) 0.25 

3/4 5 (41.67%) 3 (37.5%) 7 (35%) 

Full 1 (8.33%) 1 (12.5%) 8 (40%) 
 

Table 3: data of the hospital stay, fractures union rate, complication, and the functional outcome score. (*: significant as P value ≤ 

0.05, P1: P value between group A and group B, P2: P value between group A and group C, P3: P value between group B and 

group C). 

 

 

 

 

 

 

 



Aswan University Medical Journal, volume 3 / No.2/ December 2023 (255-268) Online ISSN: 2735-3117 

 
 

262 

 

 

 

 
Figure 3: Male patient, 24 years old, falling from height (A) X-ray showed pilon fracture type B. (B) CT scan cuts show the degree 

of comminution and articular surface fracture lines. (C) four months post-operative x-ray showed healing of the fracture and 

fixation with the medial buttress plate and augmented by an additional anteroposterior lag screw for the anterolateral fragment. (D) 

X-ray showed removal of the implants and complete solid union, after a 13-month follow-up, there is mild ankle arthritis. (E) 

Clinical photos show accepted ankle range of motion 15-month follow-up. 
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Figure 4: Male patient, 30 years old, motor car accident, (A) X-ray showed pilon Fracture with ipsilateral Fracture ankle 

type C. (B) CT scan showed the articular surface and metaphyseal comminution. (C) The patient was operated on with definitive 

IF. (D) three months follow-up. (E) At 6 Months Follow-up, X-ray shows Ilizarov removal after the complete bone union. (F) 

Follow-up after 12 months, normal ankle ROM. 
 

 

DISCUSSION  

  Many important factors affect the outcomes of pilon fracture management: (a) the severity 

of the soft-tissue damage, (b) the fracture classification, (c) the Timing, approach, and technique 

of the surgical interference, (d) the attention for the preservation of the anatomical reduction of 

the articular surface and the mechanical alignment (e) proper postoperative care (1-4,11, 23 - 27).  

Associated soft tissue damage with pilon fracture almost have a hidden injured zone that 

appears days later after the time of trauma in the form of severe oedema, blisters, and skin 

breakdown or necrosis, so if the ORIF is planned, these injured tissue needs a time interval to 

allow healing and skin re-epithelialization, where the appearance of skin wrinkle signs is the 
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surgery time for healing to avoid postoperative catastrophic complications (24). So, in our study, 

we recorded a longer median time interval with group C than group A and group B with 

significant differences (p-value = 0.021). the median time interval was 1 (IQR, 1 – 3.25), 2 (IQR, 

1 – 3.75), and 5.5 (IQR, 3.75 - 9) days for groups A, B, and C respectively. Duckworth et al. 

recorded that the median time interval to definitive operation was 2 (IQR, 1 to 5) days, in their 

retrospective study, where 73 (71.6%) fractures underwent primary ORIF, 20 (19.6%) underwent 

external fixation then delayed ORIF, 6 (5.9%) underwent combined primary ORIF protected with 

external fixator at the same time, and 3 (2.9%) underwent primary arthrodesis. (25) 

In this current study, we performed the primary ORIF in the 20 patients of group C, where 

the AOFAS was excellent in 9 (45%) patients, good in 10 (50%), and fair in 1 (5%). As regards 

complications within this group, 1 (5%) case suffered from postoperative infection. Skin 

breakdown was recorded in 2 (10%) cases. In Group A and Group B, no recorded cases of skin 

complications.  

Chen et al. reported using ORIF to treat 128 cases with pilon fractures, 90 closed and 38 

open fractures (OG II or III). Sixteen of the 38 were open and treated in temporary external 

fixation followed by ORIF. The deep infection between the open fractures was 5.5%, while 

osteomyelitis was 3.1%.  (27) 

 

Duckworth et al. documented 36 complications in 28 patients (27.5%), the complication 

rate was 35.2%. Eighteen (17.6%) patients suffered from infections, nonunion in 9 (8.8%) 

fractures, loss of reduction in 6 (5.9%), deep peroneal nerve neuropraxia in 1 (1%), acute 

compartment syndrome in 1 (1%), and complex regional pain syndrome in 1 (1%). The mean 

AOFAS at a mean of 6 (0.3 to 13) years post-injury was 76.2 (0 to 100). (25) 

Wei et al. reported a 20% (14 cases) complication rate in their study; 11 (15.7%) cases 

with Skin breakdown, nonunion in one (1.5%) case, and nerve palsy in 2 (2.8%) cases. AOFAS 

score was more than 83.0. (24) Esposito et al. reported that independent risk factors for infection 

are the need for soft tissue coverage and smoking. (26)  Duckworth et al. concluded that the 

postoperative infection rate (17.6%) in their study was related to comorbidities (p-value = 0.008), 

open fractures (p-value = 0.008), and staged procedures (p-value = 0.023). (25)  The infection 

rates of other studies by Sirkin et al (28), Ovadia and Beals (29), and Teeny and Wiss (30), were 

5.3%, 7%, and 37% respectively.  

The AO recommendation is to use two-stage surgery using temporary external fixation 

spanning the whole fracture area and then shifting to definitive ORIF to achieve anatomical 

articular surface reduction and normal distal tibial alignment (31, 32).    

Recently, it has been stated that the Ilizarov ring fixator technique is a definitive effective 

treatment method for severe pilon fractures with a low rate of serious complications (30-32). 

Mostly severe complex fractures (RA II and III) or open fractures (OG III) need the circular IF. 

(33)  In our study, we treated 8 cases of group B with pilon fractures with primary IF, 7 (87.5%) 

cases of them were type C had extended ring in calcaneus beyond the ankle then removed after 

one and half months. IF reported short hospital time (less than 4 weeks), less time interval (2.94 ± 

0.9 days), 1 case pin tract infection.  The union rate was 100% within 24 weeks, with 1 case with 

shortening (1.5cm) and 3 cases of stiff ankle improved with physiotherapy. Regarding AOFAS, 1 

case was excellent, 6 were good, and 1 was fair, and overall satisfactory ankle ROM. 

 

Pugh et al compared external fixators spanning, ORIF, and hybrid fixator procedures and 

reported that the ORIF was associated with soft tissue complications, and the malunion was 

associated with the external fixation techniques. (34)  Mauffrey et al. stated that pin tract infection 

is frequently associated with external fixation (IF or DFF). (33)  Also, Vidyadhara et al. reported 

the results of treating 21 cases with pilon fractures. They reported that the fracture union was 

completed within 27 weeks, 7 patients suffered from pin tract infection, and no cases of pin tract 
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infection. (35)  Retrospectively, McDonald et al. analyzed the result of using IF to treat 13 cases 

of pilon fractures. They reported 11 fractures united by the 16
th

 week, 1 delayed union needed a 

bone graft, 1 nonunion was treated with ankle arthrodesis, and no deep infection. (36)  Esposito et 

al. documented whether IF or two-stage surgery is the reliable and safe method to avoid skin 

complications, the probability of which is high with ORIF (one-step surgery). (26)  

According to the Conroy et al. scale, the overall adequacy of the immediate postoperative 

anatomical reduction was; Excellent was19 (47.5%), good was 17 (42.5%), and poor at 4 (10%), 

while it was excellent at 36.8% of group A, 10.5% of group B, and 52% of group C. a good 

reduction was achieved in 23.5% of group A, 29.4% of group B, and 47% of group C, while poor 

in 50% of group B, and 50% of group C. The adequacy of anatomical reduction was significantly 

higher in group C than in groups A and B (P value <0.001). In the study of Chen et al, which 

included 128 that managed by one stage ORIF, however, the adequacy of the immediate 

anatomical reduction was excellent in 37.5%, good in 49.5%, poor in 13% of cases, and 

significantly lower in RA III fracture types than others (p > 0.05). (27)  Biçici et al. reported that 

the adequacy of the immediate postoperative anatomical reduction was; Excellent 51 (63%), good 

21 (26%), and poor 9 (11%). while it was excellent in 25 (49%) of group A, 8 (15.7%) of group 

B, and 18 (35.3%) of group C. a good reduction was achieved in 6 (28.7%) of group A, 12 (57%) 

of group B, and 3 (14.3%) of group C, while poor in 2 (22%) of group A, and 5 (56%) of group B, 

2 (22%) of group c. The adequacy of anatomical reduction was significantly higher in group C 

than in groups A and B (P-value <0.001). (37)  
 

 
In our study, the functional ASAMI scoring system was insignificantly different between 

the studied groups. AOFAS was significantly excellent in group C than in group A (P value 

0.028) with no significant difference between groups A, B, and B, C. Biçici et al. treated 89 pilon 

fractures by different modalities; in group A by primary ORIF and group B by primary IF and 

temporary external fixation followed by ORIF in group C. Regarding AOFAS, no significant 

difference was recorded between the 3 modalities (P = 0,880). Skin complication was recorded in 

6 (15.7%) cases of group A while 0% was in group B. (37) In terms of skin complications, we 

discovered that Ilizarov and two-stage surgical treatment is a more dependable approach, and our 

findings are consistent with previous research. (25-37) 

 

Limitation of the study; 

The study's generalizability may be limited due to the relatively small sample size of 40 patients, 

raising concerns about statistical power and the ability to detect meaningful differences. The 

unequal distribution of patients across the three groups (Group A: 12, Group B: 8, Group C: 20) 

may introduce a potential bias in the interpretation of results. Also, our study is limited by the 

absence of long-term complications such as gait disturbance, tibiotalar joint deformities, and 

ankle arthrosis. The points of strength; The inclusion of three distinct groups allows for a 

comparative analysis, providing insights into potential variations in outcomes among different 

fixation modalities. The prospective nature of the study, with data collected from the initiation of 

interventions, strengthens the quality of evidence compared to retrospective designs. 

CONCLUSION 

Primary IF is the best treatment for all open and closed type RA III pilon fractures. It is 

more successful than primary ORIF surgery due to the potential for wound complications. 

primary ORIF is the ideal option for closed pilon fracture RA I and II with mild oedema. 

Temporary DFF followed by ORIF is reliable for open fracture RA I and III.  
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