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Abstract

Treatment of Pilon fractures and comminuted distal tibia fractures represent a great challenge
for surgeons. There are different methods of fixation with several complications including
osteoarthritis and skin compromise. 20 adult patients with pilon fracture & comminuted distal
tibial fractures admitted in orthopedics and traumatology department of academic level 1
trauma center who were treated by triangular external fixator. Patients with pathological
fracture, pre-existing ankle arthritis, previous fracture around the ankle and prolonged use of
steroids were excluded. Clinical and functional evaluation was done using Olerud and
Molander ankle score and radiological evaluation was done at 6 weeks, 3 months and 6 months
follow up. The average age was 39 (16 — 70) years old. 13 male patients. 16 patients of them
had pilon fractures & 4 of them had Extraarticular comminuted distal tibial fractures. 12 of
them had simple fractures and 8 had compound fractures. The average time of healing was 3
months. 5 patients (25%) showed excellent results, 9 patients (45%) showed good results and 6
patients (30%) showed fair results. Triangular external fixator is a good option in treatment of
pilon and comminuted distal tibia fracture with good functional outcome and lower
complication rate.
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1. Introduction

Fractures of the distal tibia are cons- less severe, lower energy trauma [4-7].
idered one of the most difficult fractures to The choice of treatment must take into
treat. The short distal segment and tight account not only the stabilisation of the
skin covering represent difficulties for the fracture, but also the management of the
orthopaedic surgeon in choosing the app- soft tissue condition which is a frequent
ropriate fixation method [1]. The pilon cause of subsequent complications [8,9].
fracture is an intra-articular group of these Timing of surgery is considered according
injuries. It represents 5-7% of all tibial fra- to soft tissue condition. Anatomical redu-
ctures [1-3]. It occurs due to high energy ction of intraarticular fractures is crucial to

prevent the development of ankle oste-
oarthritis, which often results in a serious
functional impairment [10,11]. Recent
management of these fractures with external
fixation with or without limited internal

trauma and articular comminution is freg-
uently present. The greatest challenge to
the orthopaedic surgeon lies in the relatively
tight soft tissue around the ankle. The

conventional method of open reduction fixation has been used to avoid soft tissue
and fixation by plate and screws provides and wound complications which are com-
good outcomes only in the fractures with mon with these fractures [12-14].
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2. Materials and Methods
2.1. Patients
It is a retrospective study of 20 pati-

ents presented to our hospital by acute pilon
fracture & comminuted distal tibial frac-
tures. All patients were treated at emergency
operation by triangular external fixator.
Patients with pathological fracture, pre-
existing ankle arthritis, previous fracture
around the ankle and prolonged use of
steroids were excluded. An informed written
2.2. Operative technique

Under spinal anesthesia, the patient in
supine position on radiolucent table, tou-
rniquet was applied to the proximal thigh.
After sterilization of the limb, two schanzes
applied to the tibia then one schanz centra-
Ily threaded to the calcaneus then connecting
them by rods, fig. (1) and reduction is made
by distraction (ligamentotaxis) between
tibial and calcaneal shanzes, fig. (2). Fixat-

Table (1) Olerud and Molander ankle scoring system

consent was obtained from all participants.
The study was approved by our scientific
& ethical committee. Clinical and functional
evaluation was done using Olerud and Mol-
ander ankle score, tab. (1). A score 91-100
is considered excellent, 61-90 is good, 31-
60 is fair and < 30 is poor. Radiological
evaluation using X-ray was done at 6 weeks,
3 months and 6 months follow up.

ion of fibula was done 2 cases. Confirm-
ation of reduction by flouroscopic antero-
posterior, lateral and mortise views. Mobi-
lization of knee joint was started on the
second day. Weight bearing was proh-ibited
till healing is evident radiologically and
clinically after removal of the external
fixator.

Pain None 25

Minimal (according to the weather) 20

During sporting activities 15

Walking on even surfaces 10
Constant and severe 0

Stiffness None 10
When stretching 5
Constant 0

Edema None 10
Only the evening 5
Constant 0

Stairs No problems 10
Impaired 5
Impossible 0

Sporting activities Normal 10
Difficult 5
Impossible 0

Supports None 10
Taping/wrapping 5
Cane or crutches 0

Daily life activities Unchanged 25
Unchanged but slower 20

Less heavy work or part-time 10
Partially or totally impaired 0

Total 100
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Figure (1) Shows triangular external

3.Results

This study included 20 patients (13
males). The average age was 39 (16-70)
years old. Right side was affected in 5 cases.
16 patients of them had pilon fractures &
4 of them had extraarticular comminuted
distal tibial fractures. 12 of them had simple
fractures and 8 had compound fractures.
The average time of healing was 3 months.
5 patients (25%) showed excellent results, 9
patients (45%) showed good results and 6
patients (30%) showed fair results. Supe-

4.Discussion

Distal tibial fractures are difficult to
treat, not only due to the bony component,
but also in terms of the soft tissue problem.
In 1969, Ruedi and Allgower [15] reported

\

Figure (2) Shows reduction of comminuted distal tibia fracture by distraction using triangular external
fixator a. preoperative X-ray, b. postoperative X-ray.
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rficial wound infection was observed in
two cases and managed by debridement and
I.V antibiotics. There were five cases
presented with pin tract infection that
recovered directly after device removal.
Two cases show delayed union where the
fracture healing takes about 9 months.
One case complicated with varus deformity.
Six cases complained from ankle joint
arthritis. One case had a deep infection.

a 74 % excellent and good functional result
after they reviewed 84 pilon fractures
treated with open reduction and internal
fixation. While some authors [4,5,16] pub-



lished the same good results as Ruediand
Allgower, others have reported less favo-
rable outcomes with a high complication
rate. Teeny and Wiss [7] reported 37 %
having deep infection and McFerran et al.
[6] reported 40 % of patients having a major
complication. Wyrsch et al. [17] reported
16% amputations of patients having open
reduction and internal fixation. These com-
plications reflected the fact that extensive
surgical dissection to achieve anatomical
reduction jeopardizes the vascularity of bony
fragments. These devascularized fragments
will act as foci for infection. Also the
bulky plate in this tight soft tissue
envelope of the distal tibia also impaired
wound healing. The incidence of skin
slough and wound dehiscence was as
high as 27% in the Teeny and Wiss
series [7]. While anatomical reduction is
necessary in the reconstruction of the
articular surface, it is less important in
the metaphyseal fragments. The recent
use of external fixator with or without
minimal internal fixation can solve both

5.Conclusion

bony and soft tissue problems for better
fracture healing. Reduction is achieved
through ligament taxis and surgical disse-
ction is minimized. Spanning external
fixator device across the ankle joint had
been used with promising result [12,14,
18]. Wyrsch et al. [17] compared between
open reduction and internal fixation with
external fixator with or without limited
internal fixation in treating pilon fracture.
The two groups showed similar results.
However, the latter group was associated
with fewer and less severe complications
than internal fixation. The current study
yielded favorable results concerning the
use of this technique in treating pilon and
comminuted distal tibia fractures with less
severe complications which can be solved
by minor interventions. The triangular confi-
guration of the frame provides adequate
stability for fracture healing rather than the
conventional unilateral frame. This decr-
eased the rate of nonunion which was
reported in other studies.

Triangular external fixator is a good option in treatment of pilon and comminuted distal tibia fracture
with good functional results and lower complication rate.
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