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ABSTRACT

Background: High-energy pilon fractures were intricate ankle injuries that contrast with standard ankle
fractures. Their management poses considerable difficulties for orthopedic surgeons, especially due to the
frequent presence of extensive soft tissue damage. Despite the multitude of potential treatment alternatives, the
unique characteristics of each injury complicate the endorsement of a unique standard methodology. To see the
outcome of high energy pilon fractures treated by limited open reduction combined with llizarov external fixator.

Materials and methods: This prospective observational study was conducted in National Institute of
Traumatology and Orthopaedic Rehabilitation (NITOR) Dhaka. Data were collected during the period from May
2017 to August 2019. Thirty-two patients with AO/OTA type C pilon fractures were included. Initial soft tissue
injury was managed by calcaneal traction on a Braun-Bohler frame. Following the management of soft tissues,
fixation done by limited open reduction and ankle spanning llizarov fixator. The outcome measures included
restoration of joint congruence, pin tract infection, wound infection, osteomyelitis, union, malunion, nonunion,
ankle joint function etc. Data were analyzed using Statistical Package for Social Science (SPSS) 20.0.

Results: The patients were followed for an average of 18 months (Range 4-29). Fracture healing was observed
in all patients, and the mean fracture healing time was 16 weeks (Range 14-20). No major wound complications
were observed. Pin site infection was observed in 8 cases that resolved with local wound care. Chronic
osteomyelitis with ring sequestrum was developed in one patient. Except for 1 case that developed an angular
deformity, no loss of reduction was observed. According to AOFAS scoring system, the average ankle-hindfoot
score was 77 (Range 39-98)

Conclusion: With minimum complication and good healing results, fixation by limited open reduction and ankle
spanning llizarov fixator was particularly useful for high energy pilon fractures.
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Pilon fractures were fortunately rare injuries,
accounting for approximately 7-10% of all tibial
fractures, and less than 1% of fractures of the lower
limbs.? Nevertheless, their numbers were rising
following the rise of the incidence of road trafic injuries
(45.5% of all pilon fractures were attributed to RTI)
and of high energy falls.® In 85% of high energy tibial
pilon fractures the bula was fractured as well since the
classic paper by Riiedi and Allgower published more
than three decades ago, the operative treatment of pilon
fractures has been widely accepted.”®? It became clear
that there were two very different types of pilon
fractures. One was relatively low energy torsional force
that leads to a spiral fracture extending from the distal
diaphysis into the metaphysis and joint surface. The
results of the surgical treatment of these fractures were
generally good.”® In high energy injury the fracture
patterns were complex and carry the risk of major
complications. The thin soft tissue envelope that
surrounds the distal tibia makes treatment of these
fractures difficult. Open reduction of these high-energy
fractures with a traumatized soft-tissue envelope, may
develop devastating complications.*!® With the
increasing incidence of high energy injuries, however, a
rise in complications when using such treatment has
been observed including soft tissue dehiscence,
infection, osteomyelitis, delayed wunion or
nonunions, '%11:12

If complications arise patients may have a lengthy stay
in hospital, with multiple operations and may even end
up having an amputation.'* Minimally invasive
techniques for reduction of the articular fragments
combined with stable fixation through an external
device have been employed in more recent years.'®!3
As a result, there has been a move to external fixation
with limited internal fixation.!6-!7

Because most of published studies included several
types of pilon fractures, the evaluation of the treatment
for high energy (AO type C2 & C3) pilon fractures
remains unclear. Therefore, we conducted this study to
evaluate the outcome of high energy fractures treated

with limited open reduction combined with
[lizarovfixatior.
MATERIALS AND METHODS

This prospective observational study was conducted at
the National Institute of Traumatology and Orthopaedic
Rehabilitation (NITOR) in Dhaka from May 2017 to
August 2019. Prior to beginning, the study protocol
received ethical approval from NITOR's Research
Review Committee. The study included 32 patients of
both sexes ranging in age from 15 to 60 years old who
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presented with AO/OTA type C2 and C3 pilon fractures
within 24 hours of injury. Patients with pathological
fractures, ankle function-compromising injuries,
Gustilo-Anderson IIIB and IIIC open fractures, or
fractures caused by neuropathic disorders were
excluded.

On admission, calcaneal pin skeletal traction was used,
and the affected leg was raised with a Braun-Bohler
splint to reduce soft-tissue oedema. During soft-tissue
recovery, further imaging was used to precisely
describe the fracture shape, including preoperative CT
scans with three-dimensional reconstruction. Definitive
surgery was conducted after an average delay of 14
days, once soft-tissue problems improved. All
procedures were performed under spinal anaesthesia,
with the patient lying supine on a radiolucent table.
Open fractures were treated immediately with extensive
irrigation and debridement, which was repeated after
48-72 hours as needed.

The reduction of anterior Tillaux and posterior
Volkmann fragments, when existent, was carefully
monitored. Minimally invasive procedures were used to
achieve reduction, with a smooth 3-mm wire serving as
a joystick under image intensifier guidance, and 1.5-
mm olive wires stabilizing the system. Displaced
fragments that could be fixed directly were addressed
through a tiny incision and fastened with cannulated lag
screws or a buttress plate. Associated medial malleolar
fractures were stabilized with olive wires or a 4-mm
cannulated cancellous screw reinforced with a
Kirschner wire.

After restoring articular congruity, 1.8-mm Ilizarov
wires were inserted parallel to the joint surface in the
anteroposterior plane, about 2 cm proximal to the ankle
joint line in the distal tibial metaphysis. These wires
were attached to the ring and tensioned properly. In
fractures with more metaphyseal involvement, smooth
or olive wires were used to improve alignment and
construct stability.

From the second day after surgery, patients were urged
to mobile using non-weight-bearing crutches. Early
activities included active and passive foot and toe
movements, as well as knee range-of-motion exercises.
Intravenous antibiotics were given for two to three
days, with anti-inflammatory drugs given as needed.
Partial weight bearing with high-heeled footwear and
axillary crutches was authorized when tolerated, and
patients were directed to care for their pin-sites at home
twice a week. It was recommended to gradually
increase weight bearing with the Ilizarov frame in situ.
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Patients were seen every two weeks until the calcaneal
ring was removed, which typically took 6 to 10 weeks.
After the ring was removed, active and passive ankle
and foot exercises were started, and follow-up was
done every four weeks until the frame was completely
removed. A one-month period of protected weight
bearing with a short leg cast followed. Full weight
bearing was permitted due to radiographic evidence of
fracture union and pain tolerance. Subsequently,
follow-up visits were arranged every two to three
months, or sooner if difficulties developed.

Each patient was followed for at least 24 weeks.
Clinical, radiological, and functional outcomes were
evaluated and documented for the final report. A
pretested structured questionnaire was used to collect
data on demographics, clinical findings, laboratory
tests, preoperative assessments and postoperative
outcomes. Statistical analysis was performed using
SPSS version 20.0, with significant results at a 95%
confidence interval and a p-value of <0.05.

The functional result and pain were measured at the
final follow-up using the American Orthopaedic Foot
and Ankle Society (AOFAS) score, where scores of 90-
100 were categorized as outstanding, 80-89 as good,
60-79 as fair and less than 60 as bad.

RESULTS

A total of 32 patients with AO type 43C2 and 43C3
fractures were enrolled in the study. The sample
consisted of 25 males and 7 females, resulting in a
male-to-female ratio of approximately 3.57:1. Patient
ages ranged from 15 to 60 years, with the
preponderance (54%) within the 31-45-year age group.
Six cases involved open fractures and all injuries were
caused by high-energy trauma, such as falls from a
height or motor vehicle collisions.

The average duration of operation was 126 minute
(Range 105- 155min). The fixator was removed at an
average of 16.5 weeks post-operatively (range 14-20
weeks). The average duration of clinical follow-up was
18 months (Range: 4 to 26 months).

Soft tissue healing was achieved in all cases and no flap
coverage was required. There were four instances of
wound dehiscence over the fracture site following
fixation.

All fractures achieved union with an average healing
duration of 16.5 weeks (Range 14-20

An excellent or good AOFAS result was obtained in
60% (19/32) of the patients.Pin track infection was the
most frequently observed complication (25.0%). All
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participants responded to the increased use of local
dressings and oral antibiotics, except for one individual
who developed a bone infection characterized by ring
sequestrum. The wire was removed and curettage was
performed under spinal anesthesia. It was addressed
through oral antibiotic treatment in accordance with
culture and sensitivity results. Loss of reduction at the
medial malleolar fixation was observed in one patient,
who was subsequently revised on the second
postoperative day using a cannulated cancellous screw.
A patient experienced a wire fracture that was
subsequently replaced during a routine follow-up. A 20-
degree varus malunion occurred in one patient, who has
been recommended for arthrodesis.

Table I Baseline characteristics of the study subjects
(n=32)

0 Frequency (n)[J Percentage (%)
Age (Years)![| O

15-300) 80 25.0
31-450 1700 53.1
46-601] 70 21.9
Gender(’! 0

Male!] 250 78.1
Femalel 70 21.9
Causes of injury(J O

RTIO 1900 59.4
Fall from height[] 601 18.8
Pedestrian in transport accident[] 6[] 18.8
Industrial mishap(’ 10 3.1
Type of fracture according to AO[1 [

43C20 50 15.6
43C30J 270 84.4

Table II Status of radiological union (n=32)

O Frequency (n)[]  Percentage (%)
12 - 16 weeks[ 1200 37.5
17 - 20 weeks[] 170 53.1
Malunion[ 30 9.4

Table III Final outcome according to AOFAS ankle hind
foot score (n=32)

O Frequency (n)[] Percentage (%)
Excellent( 110 344
Good![] 8] 25.0
Fairl] 90 28.1
Poor[ 47 12.5
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Table IV Complications of patients (n=32)

Complications[] Frequency (n)[] Percentage (%)
Wound breakdown!| 41 12.50
Pin tract infection'] 801 25.00
Chronic osteomyelitis [ 10 3.13
Wire loosening! 20 6.25
Wire breakage!| 10 3.13
Loss of reduction(! 10 3.13
Mal-union/ | 10 3.13
Ankle stiffness(] 20 6.25
Deformity (Varus)[| 20 6.25
DISCUSSION

In this study of 32 consecutive high-energy pilon
fractures (AO type 43C2 and 43C3) male
predominance (78%) and a mean age concentrated in
the 31-45-year group reflect typical epidemiology for
severe pilon injuries, which are usually caused by high-
energy mechanisms such as falls from height and motor
vehicle collisions. This demographic trend is consistent
with previous reports that pilon fractures occur
predominantly in young to middle-aged males
following high-energy trauma.'®

In the current study, soft-tissue healing occurred in all
cases without the need for flap coverage, likely due to
the limited open approaches or percutaneous
manipulation combined with external fixation. This is
concordant with the study by Osman and colleagues,
which found that Ilizarov treatment achieved fracture
union with soft-tissue healing and no requirement for
plastic surgery, despite high-energy trauma.'’

While four cases experienced wound dehiscence, they
healed with conservative dressing care. This contrasts
with some ORIF series where deep wound
complications are notably higher, underscoring the
advantage of minimizing soft-tissue disruption in pilon
fracture fixation.?’

The 100% union rate and mean consolidation time of
~16.5 weeks in this series align with reports from
Vidyadhara’s series on Ilizarov treatment of pilon
fractures, where satisfactory union was also uniformly
achieved with external fixation and minimal adverse
effects on soft tissues.?!

Pin tract infection is one of the most commonly reported
complications of external fixation. In this study, 25% of
patients developed pin tract infections, which were
managed successfully with graded interventions
(Culture, local care, antibiotics). Similarly, Osman et al.
documented pin-tract infection as the primary
complication in their Ilizarov series, with deep infection
and osteomyelitis being notably absent.!®
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An excellent or good AOFAS score in 60% of patients
suggests favorable functional outcomes, especially
considering the severity of the fracture patterns treated
(Majority type 43C3). Functional results after Ilizarov
external fixation have varied in literature but are
broadly supportive, many studies report AOFAS scores
in the range of good to excellent in a majority of cases
treated with external fixation and limited open
reduction. For example, Osman and colleagues reported
AOFAS scores classified as excellent or good in the
majority of patients treated with the Ilizarov
technique. '’

The concept of limited open reduction and fixation
combined with external fixation has roots in hybrid
treatment approaches described as early as the 1990s.
Tornetta et al. suggested that accurate intra-articular
reduction with limited internal fixation followed by
external stabilization can achieve union with a
relatively low rate of serious wound complications
compared with extensive plating techniques.??

CONCLUSION

Treatment of high energy pilon fractures by Ilizarov
external fixator with limited open reduction allows less
soft tissue dissection and represents a reliable method
for achieving stabilization and healing with a minimum
of soft tissue complication.
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