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Abstract

Background: Pilon fractures are distal tibial intra-articular fractures with proximal extensions and often
associated with extensive soft tissue damages. There is no level 1 treatment for tibial pilon fractures.
Some experts advice bridging external fixators combined with limited fixation to minimize the soft tissue
injuries and some authors advocate ORIF technique to prevent articular incongruence. Attaining
anatomical reconstruction of the joint, restoring the tibial alignment, and fracture stabilization are the
methods to achieve an optimal outcome. Fracture morphology and soft tissue injuries must taken into
serious consideration for the pre-operative planning as they are the frequent cause for complications.
External fixation combined with limited fixation or open reduction and internal fixation are different
modes of management. LFWEF have the advantage of preserving the vascularity of the fracture and
minimizes the soft tissue compromise but pin tract infection is the common complication.

Aim: The aim of the study was to compare the outcome of external fixation combined with limited
fixation vs open reduction and internal fixation in restoring and fixing the articular surface for either open
or closed tibial pilon fractures.

Patients and Methods: This study includes 15 patients with pilon fractures of Reudi Allgower type I, 11,
11, treated by either LFWEF or ORIF. Their clinical and functional outcome and radiological outcome
were compared. They were evaluated for the degree of involvement of articular surface and the condition
of the soft tissue envelop around the fracture for surgeries. Before surgery, all patients were evaluated
clinically and radiologically. All patients were followed up till the achievement of fracture union and soft
tissue healing. Evaluation was done based on anatomical articular reduction, achievement of union in
time and function of the ankle joint using AOFAS ankle scoring system.

Results: The mean average time of union was 17 weeks (range 12-21 weeks) for all the fractures after
fixation. 12/15 of cases had near anatomical restoration of the articular surface, representing 80% of
cases. Acceptable alignment seen in 14/15 cases cases, representing 93.6% of cases in this study. In my
study two cases showed limitation of range of movements (2/15 cases), representing13.3% of cases. Only
one case showed deep soft tissue infection (1/15) representing 6.6 %. The results of external fixation
combined with limited fixation is more effective in terms of soft tissue management, early union and
superficial or deep infections than ORIF.

Conclusion: LFWEF have the advantages of minimizing soft tissue insult and preserving the vascularity
and hematoma thereby reducing fracture union time but the disadvantages are pin tract infection. ORIF
was associated with higher risk of post operative complication with respect to superficial or deep
infection, delayed union and non union than external fixation with limited fixation.

Keywords: Vascularity and hematoma, external fixator, pilon fractures, soft tissue infection

Introduction

A pilon fracture is a fracture that involves articular surface of the distal tibia with proximal
extension from the ankle articular surface. Pilon fractures are due to rotational or axial-loading
forces as a result of high-energy trauma. Plafond means ceiling or dome. The Talus has tibial
plafond as a dome or ceiling and articulates with the distal tibia with its smooth surface. Destot
described pilon fractures as ‘explosive injuries’. Rotational force may produce spiral fractures
it may be extra-articular or intra-articular. Usually rotational force produce less soft tissue
injuries whereas axial compressive force produce intra-articular fractures with more
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soft tissue injuries. Unopposed plantar flexion produce
fracture at the posterior articular surface. On the otherhand
unopposed dorsiflexion produce fracture at the anterior part of
the tibial articular surface. But on neutral position, there will
be ‘y’ shaped separation of anterior and posterior fragments
due to central joint impaction. These fractures are challenging
to treat because of their subcutaneous location and minimal
soft tissues. Managing comminuted fracture, displaced
fragments, fracture at metaphyseal region are always complex
to treat.

Several surgical methods have been suggested for the
treatment of pilon fractures which includes external fixation
with limited fixation, open reduction and internal fixation
with plates and screws. In these days many surgeons started
treating pilon fracture with external fixation combined with
limited fixation and leaving the fixators in place until bone
union achieved. Pin tract infections are most likely to occur as
a complication in external fixation.

Patients and methods

This prospective clinical study was carried out from October
2018 to October 2020 after ethical committee approval in the
Orthopaedic Department of Rajah Muthaiah Medical College
and Hospital, and included 15 patients with tibial pilon
fractures. Their ages ranged from 20 to 64 years (mean 32.8
years). Ten patients (66.6% of cases) had closed pilon
fractures and the remaining five (33.3% of cases) presented
with open pilon fractures. Patients differed with fracture
pattern and the severity of soft tissue injury, either closed or
open fractures. Fractures classified according to the Ruedi and
Allgower fracture classification. Open fractures were
classified under the Gustilo and Anderson classification,
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whereas closed fractures classified with  Tscherne
classifications. The ankle and foot were clinically examined
for any neuro vacular deficit, or any impending compartment
syndrome. Dorsalis pedis pulse to be checked to know about
the circulary status of the foot, if the pulse is uncertain
Doppler study should be utilized. The examination includes
antero-posterior, mortise, and lateral views are the standard
radiographic views and must include the entire tibia and
fibula and the foot. CT with 3D reconstruction was carried out
to know about the fracture line, fracture pattern and the
number of fragments and to assess the articular surface.
Antiseptic Wound debridement, pulsatile lavaging were done
in the casualty room and antibiotics started immediately for
open fractures. All surgeries were done under spinal
anesthesia. After surgery, patients with external fixators and
limited fixation were started on active range of motion
(ROM) of the ankle joint with foot elevation during rest to
avoid congestion and edema. Daily dressings to be done for
open pilon fracture using normal saline solution and hydrogen
peroxide for Schanz screws to prevent pin tract infection.
Absolute non weight-bearing until the early callus formation
was adviced, early callus formation coincided with the soft
tissue healing in most of the open cases. After union was
achieved, without anesthesia external fixators were removed
in the clinic and a protective cast or brace was applied until
complete union. Pin tract infections was decribed by checketts
—otterburns classification.

Sample size

Fifteen patients were selected for this study. Of those 6 cases
are type |, 4 cases are type Il and 5 cases are type llI
according to RA classification.

Table 1: Different patient groups

Gustilo and Anderson classification

Tscherne classification for closed fractures

Ruedi and Allgower fracture classification

Type I: no cases

Grade |: 3/10 cases

Type I: 6/15 cases

Type Il: 2/5 cases

Grade 11:7 /10 cases

Type Il: 4/15 cases

Type Il1: 3/5 cases

Grade I11: no cases

Type I11: 5/15 cases

Patient selection and randomization

Fifteen patients were selected for the study. Patients of aged
18 years or more, with a recent (less than 3 weeks) closed or
open intraarticular distal tibial fractures of Ruedi and
Allgower type I, Il and Il were included in this study. Patient
with pathological fractures, associated spinal injuries / head
injuries/chest injuries, bleeding disorders, associated fractures
of other bones of ispilateral limb (except fibula) were
excluded.

Statistical analysis
Data were coded, entered and processed. The cut-off value for
significance was set at p < 0.05 student "t’ test was used to

assess the statistical significance of difference between two
population.

Table 2: Demographic data

Parameter LFWEF ORIF
Number 6 9
Mean age 33 31
Gender M:F 4:2 6:3
Days to operation 1-2 9-12
Follow up (month) 16- 20 18-24
Operative time (minute) 90 120
Healing time (days) 95 125
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Advancement Flap

Results

The average time of 24 months (range 10-19 months) were
the following period for all the patients, results were analysed
both clinically and radiologically. The average time for all the
fracture union was achieved in 17 weeks (range 12-21
weeks). Patient with good anatomical articular reduction are
completely united in 12 of the 15 cases, which represents 80%
of the studied group. The remaining three cases had
anatomical reduction beyond the acceptable criteria which
represents 20%. The varus—valgus angulation of less than 5°
and anteroposterior angulation less than 10° and shortening of
less than 15 mm are acceptable. Ankle joint functions are
evaluated by IOWA ankle ranking system.

In our study 12 of the 15 patients showed excellent results
(score > 90), representing 80% of the studied population, and
good results (score 80-90) were reported in one case,
representing 6.7% of the population. Two cases had fair
results (score 70-79), representing 13.3%, and no patients
with poor results (score < 70) were reported in this study.
Thus, satisfactory results (excellent and good results) were
obtained in 13 cases, representing 86.7% of the studied group.
No cases developed deep infection even in open cases. No
cases required skin grafts or flaps. Results were analyzed
from the view of fracture morphology, either open or closed,
and the type of external fixator applied, either spanning the
ankle or not. Non-spanning external fixators were used for
closed pilon fracture with minimal articular comminution that
showed good results which allows early weight-bearing and
early active ROM of the ankle and spanning external fixator
were used for severely comminuted open pilon fractures
which showed less favorable results than the previous group
regarding the early range of movements, malunion and
Angulation.

Table 3: Clinical results

Parameter LFWEF ORIF p value
AOFAS 86.7 82.3 0.3
Pin tract infection 1 0
Delayed union 0 1
Non union 0 0
Acrthritis 0 1

Dorsi Flexion

AOFAS: American Orthopaedic Foot and Ankle Society;
LFWEF: limited fixation with external fixation; ORIF:
Open Reduction and Internal Fixation

Complications

Managing pilon fractures is a complex one that can occur at
any time either intra-operatively or in the early or late post
operative period. Pre operative planning and a meticulous
surgical technique is much needed in pilon fracture as peri-
operative complications like inadequate reduction, inadequate
fixation, and hardware penetration into the articular joint, can
be minimized. Open injuries are highly potential to have deep
infection as early complication and stiffness, post-traumatic
arthritis are late complications, all of which decided by the
severity of initial injury and the accuracy of articular
reduction. In this study, one patient developed deformity in
the form of varus angulation deformity more than 15° because
patient had severe tibial metaphyseal comminution, articular
impaction with soft tissue injury on day of admission. This
patient had limited range of movements and was put on
physiotherapy and improved later.

Discussion

Distal tibial fractures includes a wide variety of lesions from
simple metaphyseal and diaphyseal fractures to articular
impaction and severe soft tissue injuries. When the trauma
energy increases, there is a higher rate for complex distal
tibial fractures with soft tissue injuries, and a higher rate for
complications in future to occur. The main goal of treatment
of tibial pilon fractures are to realign the fracture, maintaining
the limb length axis, restoring the joint surfaces, and
recreation of limb alignment. Nowadays advanced surgical
techniques, implants and approaches have been proposed with
a wide range of results. Though ORIF technique were used
initially now it is known that this technique increases the
complication rate so various methods of external fixation have
been evolved. Limited fixation with external fixation reduce
fractures by ligamentotaxis with minimal interference of soft
tissues. It is an indirect method of reducing the fracture and
providing points of fixation away from the injury area so it
was accepted by all to manage pilon fractures with poor soft
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tissue injuries. It is believed that using llizarov system
improves the technique of indirect reduction, early
mobilization and periodical correction of deformities. In our
study average union time was 17 wks. Cases with external
fixators shows less aggression to the soft tissues and this
factor determines the satisfactory union to achieve at a faster
rate. So limited fixation with external fixation allows early
mobilization and weight bearing. Aggressive surgical
approaches and systems that are too rigid might favour to the
development of non-union. There was a lower rate of re-
operations noticed in LFWEF. Using thin wire external
fixation decreases the rates of infection, whereas higher rate
of infections were noticed in ORIF as the skin vascularity
might be compromised by the open approach.

Luis et al. [ noticed that the average time required for
surgery to weight bearing and fracture to radiological union
was less in external fixator group. Regi Samuel ™ reported
good functional outcome in type Il and type Il fractures
treated with external fixation and bone grafting. Rayan [l
noticed equally effective results in view of fracture union and
functional outcome and complication rate in both the groups.
Xueliang Cui ™ reported insignificant differences in delayed
union, malunion, deep infections and arthritis in both the
groups. Rizk Ahmed B! concluded eternal fixation with
limited fixation in treating tibial plafond fractures have
advantages in minimizing soft tissue injuries and preserves
vascularity and there-by shortening the fracture union time
and the need for bone grafting were reduced. Shota Harada [®
proposed using circular frame external fixator shows good
results in severely comminuted open pilon fractures. Justin E
Richards [l demonstrated faster union and good functional
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outcomes of ankle function in patients treated with ORIF. In
our study lesser union time and early ankle functional
recovery noticed in LFWEF group. Sean et al. (¥ found that
re-operation required in open pilon fractures who were treated
with ORIF, but in our study patient with external fixator
group never had any re-do in surgical procedures. Chowdhry
and Porter © reported pin tract infection and inadequate
reduction in few cases treated with external fixator, whereas
in our study only one case had pin tract infection as sterile pin
tract dressings done on a regular basis for all the cases. Cesar
1101 reported development of deep infection in 23.2% of open
fractures vs 11.3% in closed fracture. In our study only one
deep infection occurred in patient treated with ORIF. Ruedi
(11 pelieved that open reduction and internal fixation as the
ideal technique for the severely comminuted fracture provided
with perfect anatomical reconstruction and stable internal
fixation. Pouya Mafi 1% evaluated the merits of external
fixator in minimizing the complication. He placed fine wire
llizarov frame far to the site of injury and allowed early
weight bearing. Lisa [ proposed no- touch approach to
minimize soft tissue complications by using external fixator
rather than ORIF. Mitkovic [*41 showed 71% excellent and
good results by treating comminuted pilon fracture with
external fixator and also had no cases with non union or deep
infection.

Conclusion

To achieve an optimal outcome reconstructing the articular
surface anatomically, restoring the fibular length and tibial
alignment are the main elements

Table 4: Merits of LFWEF over ORIF

LFWEF

ORIF

- Rapidly performed
- working far from the site of injury.
- Prevents secondary soft tissue insults.
- Easy access for the wound dressing.
- Can check tissue viability.
- Less surgery time.
- Fracture unites faster by preserving
haematoma.
- Early mobilization and weight bearing.
-periodical correction of deformities

- Damage to nerve, vessels, ligaments, muscles.

- Secondary insults to soft tissues.
- Soft tissue retraction.

- Consumes more time.
- Joint stiffness
- Deep infections are common.

Stripping muscles of the bone soft tissue retraction are the
factors which contribute for delayed healing, delayed union /
non-union of the fracture in ORIF. Using tornique for a longer
time also contribute to soft tissue complications. The severe
deep infection may require free flap in ORIF but not so in
external fixation.The study concluded that with adequate
articular reduction, ORIF and LFWEF can achieve union in
time but by means of preserving vacularity and reducing soft
tissue insult, LFWEF group found to have union rates at a
faster pace than ORIF group.
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