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Introduction: The management of pilon fractures is controversial primarily due to the high rate of
complications irrespective of the mode of treatment. Limited internal fixation with external fixation is
associated with minimal soft tissue handling. This may reduce the chances of wound dehiscence and
infection. This study was designed to evaluate the functional and clinical outcomes in patients treated
with limited internal fixation combined with external fixation in pilon fractures.
Material and methods: This study was conducted as a prospective clinical study on 56 skeletally mature
patients with closed fractures with poor skin condition, and with open grade 1 and grade 2 distal tibial
intra-articular fractures. All patients were treated with combined limited internal fixation and ankle
spanning external fixation.
Results:All fractures in this series unitedwith an average time period of union of 18.3weeks (ranging from
13 weeks to 30 weeks). There was no non-union in any case. There was malunion in 4 cases, varus
malunion (>5 degree) in 2 cases and recurvatum in another 2 cases). Excellent to good functional results
were observed in 88% cases based on the modified Ovadia and Beals score. The mean ankle dorsiflexion
and planter flexion movements were 10.2�5.3 degrees and 27.4�7.2 degrees respectively. infections
occurred in 6 patientswhich included 4 pin tract infections and 2 superficial wound infection, all 6 healed
after removal of pin tract and with oral antibiotics.
Conclusion: The technique of combined external fixation with internal fixation is safe and effective
management option for intra-articular distal tibial fractures.

© 2017 Delhi Orthopedic Association. All rights reserved.
1. Introduction

Intraarticular distal leg bone fractures involving the weight
bearing area of tibia are termed as pilon or tibial plafond fractures
and constitute 1% of lower limb fractures and 7% of tibial fractures. [35_TD$DIFF]
1–3,7 These fractures result from high energy trauma in young
patients with road traffic accidents or from low velocity trauma in
elderly patients. High velocity trauma is often associated with
intraarticular comminution, multiple metaphyseal fragments and
soft tissue injuries, making their management challenging.[36_TD$DIFF]7 The
management of these fractures is under debate because of the
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associated high rates of complications irrespective of the mode of
treatment chosen. The choice of treatment must take into account
not only the stabilization of the fracture but also the management
of the soft tissue injury. [37_TD$DIFF]8 Management options includes manipu-
lative reduction and cast application, open reduction and internal
fixation with plates, fibular stabilization alone with plate or
intramedullary implant, two staged management, primarily by
external fixator followed by definitive internal fixation once skin
condition becomes good, or by combined limited internal fixation
with external fixation. [38_TD$DIFF]3–6,9,14

Conservative treatment with cast is often associated with joint
stiffness, nonunion, malunion, secondary arthritis and reflex
sympathetic dystrophy and has limited indications now adays.[39_TD$DIFF]5
Open reduction and internal fixation is also associated with high
rate of complications likewounddehiscence, infection and delayed
union.[40_TD$DIFF]4,7 Two staged treatment by initial primary ankle spanning
fixator with or without fixation of fibula followed by delayed open
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reduction and internal fixation has the advantage of better soft
tissue management. However, accurate anatomical reduction is
technically difficult to achieve after three to four weeks of waiting
for the skin condition to improve and often require extensive soft
tissue dissection. Moreover, two surgeries lead to an increased cost
and time of treatment which may not be applicable in developing
countries which have limited resources and operating room
facilities. [41_TD$DIFF]7,8

Limited internal fixation with external fixation associated with
minimal soft tissue handling, leaving no large implant subcutane-
ously may lead to less chance of wound dehiscence and infection.
With this approach pilon fractures with poor skin condition can be
managed definitively early with good results. [42_TD$DIFF]8,10

Considering all these facts this study was conceived and
designed so as to evaluate overall function and clinical outcomes of
patients treated with this procedure and to discuss merits,
demerits and cost effectiveness of this procedure.

2. Material and methods

This prospective clinical study was conducted on 56 patients
with intra-articular fracture of distal tibia treated with combined
limited internal fixation and external fixation by a single senior
surgeon (MCB) at a tertiary trauma centre, over a period of four
years. After exclusion of 6 patients (whichwere lost to follow up), a
total of 50 patients were included for final outcome analysis with
minimum of one year follow up. Ethical clearance was obtained
from the institutional review board and patients were included
after written informed consent was obtained.

Skeletally mature patients with closed fractures and poor skin
condition and open grade 1 and grade 2 pilon fractures were
included in the study. Patients with metadiaphyseal distal tibial
fracture without intra-articular extension, open grade 3 fractures,
pathological fractures and patients with multiple musculoskeletal
injuries to same or opposite lower limbwere excluded. All patients
were subjected to a detailed history, clinical and radiological
evaluation. Fractures were classified according to Ruedi and
Allgover classification.[43_TD$DIFF]4 Open fractures were classified according
to Gustilo and Anderson classification.[44_TD$DIFF]11 Surgery was undertaken
within 2 weeks of being injured, depending on the general medical
condition and fitness for anaesthesia.
[(Fig._1)TD$FIG]

Fig. 1. a,b,c Type 2 pilon fracture treated with combined
2.1. Surgical technique and rehabilitation

Under all aseptic precautions, patients were operated under
spinal or general anaesthesia with patient in supine position on a
radiolucent table under tourniquet control. Preoperative intrave-
nous antibiotic (cefuroxime) was administered to all patients. A
thorough debridement and wound irrigation was done in patients
with open fractures. The fibula was fixed first after open reduction
using 1/3 tubular plates in spiral or comminuted fibula fractures
and by closed reduction and fixation with Rush pin or Kirschner
wire (K-wire) in transverse fractures, to maintain the length and
rotation of the limb. The tibial fracture was reduced under image
intensifier using traction and manipulation. A 4.5 cm Steinmann
pin or Denham’s pinwas used inserted into the calcaneus was used
for traction. The reduction was maintained by application of
reduction clamps, inserted through stab (0.5 cm) skin incisions.
Blunt dissection was done down to the bone using a straight
hemostat and k wires and/or screws were used to fix each major
periarticular fragment. If needed small curved periosteal elevators
were inserted through stab incisions to elevate the depressed
articular fragments. Two 4.5mm Schanz screws were inserted in
the tibia and connected to each other. The schanz screwswere then
connected to the calcaneal pin to complete the ankle spanning
external fixator. Bone grafting using cancellous bone from the iliac
crest of the same side was done as and when deemed necessary to
fill up the metaphyseal void formed. Thus, the limited internal
fixation was obtained by using K wires and/or screws and the
fracture was stabilized using the ankle spanning external fixator
(Figs. 1 [45_TD$DIFF]b and 2c,d).

Postoperative intravenous cefuroxime alongwith amikacinwas
given for three days. The limb was elevated on two pillows and
patients were advised to do active toe movements. Wound was
inspected after 48h of surgery. Suture removal was done after two
weeks of surgery. External fixator and k wire removal was done
after radiological callus formation and a below knee cast applied
subsequently for a period of 4 to 8 weeks depending upon signs of
radiological and clinical union. Patients were allowed non weight
bearing crutch walking after removal of the sutures and a decrease
in the swelling. Partial weight bearing crutch walking was allowed
after the below knee cast was applied and full weight bearing
mobilization was allowed only after fracture union.
internal and external fixation with good outcome.



[(Fig._2)TD$FIG]

Fig. 2. a,b: Type 3 Pilon Fracture preoperative radiographs. c,d: Postoperative Radiographs showing fixation with combined approach. e,f: months follow up radiographs
showing malunion and ankle arthritis.
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Table 1
Demographic profile of patients.

Age 39 years
Sex(M:F) 40:10
Mode of injury(RTA/FFH) 28:22
Involved side(Rt;Lt) 28:22
Fracture classification
(Allgower and Ruedi)
(Type1:2:3)

12:18:20

Fracture(Closed: open) 36:14
Associated injuries 12
Associated fibular fracture 44

RTA: Road traffic accident, FFH: Fall from height.

Table 3
Outcome analysis.

Outcome variable No. of patients

Duration of hospital stay 8.4days(3–15days)
Time duration for union 18.3 weeks(13–30weeks)
Complications
Infection 4(pin tract infection), 2(superficial wound infection)
Malunion 2(varus alignment >5 �), 2(recurvatum)
Delayed union 5
Nonunion Nil
Ankle stiffness 2
Wound dehiscence Nil
Clinical scoring
Excellent 24(48%)
Good 20(40%)
Fair 4(8%)
Poor 2(4%)
Ankle ROM: Dorsiflexion 10.2�5.3 �

Planter flexion 27.4�7.2 �
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2.2. Follow up and functional outcome measures

All patients were followed up at 2 weeks, 6 weeks, 2–3 months,
6 months and at 1 year post operatively. A modified Ovadia and
Beals criteria, [46_TD$DIFF]12 was used to evaluate outcome at one year follow
up. The modified Ovadia and Bealsscore range from two to five,
with the final clinical grade categorized as excellent (5/5 points),
good (4/5 points) (Fig. 1c), fair (3/5 points), or poor (2/5 points)
(Fig. 2e,f) (Table 1). The range of movement of ankle was measured
by a goniometer with the patient seated and the knee bent for
plantar flexion and dorsiflexion.
3. Results

Of the 50 patients studied 40 were males and 10 were females,
with age ranging from19 to 62 years (Table 2). Road traffic accident
was most common mode of injury (56%). Open injuries were seen
in 28% of our patients. Ruedi-Allgower type 3 was most common
fracture pattern (40%). Associated upper limb injurieswere present
in 4 patients and head injury was there in 8 patients. Associated
fibular fracture was present in 88% of patients. Average injury to
surgery interval was 3.2 days,most of patients (60%)were operated
within 48h of injury, andmain cause of delaywas severe soft tissue
swelling or lack medical fitness for anaesthesia.

minor infection occurred in 6 patients which included 4 pin
tract infections and 2 superficial wound infections(Table 3), all 6
healed after removal of pin tract and oral antibiotics. There was no
deep infection in any case.

Average time period for unionwas 18.3 weeks (ranging from 13
to 30 weeks). There was no nonunion in any case. There was
malunion in 4 cases, varus malunion (>5�) in 2 cases and
recurvatum in another 2 cases (Fig. 2e,f) (Table 3).

Excellent to good results were observed in 88% based on the
modified Ovadia and Beals score. The mean ankle dorsiflexion and
planter flexion movements were 10.2�5.3� and 27.4�7.2�

respectively (Table 3).
4. Discussion

Controversy exists over treatment of pilon fractures and wide
variations in management have been reported. Traditional
treatment methods such as skeletal traction or immobilization
in a cast are infrequently used nowadays, because they had
Table 2
Modified Ovadia and Beals criteria for outcome analysis of ankle fractures [12].

Rating Ankle motion Tibiotalar alignment

Excellent (5/5) >75% of normal Normal
Good(4/5) 50–75% Normal
Fair(3/5) 25–50% <5%
Poor(2/5) <25% >5%
unsatisfactory results including insufficient anatomical reduction
and joint stiffness.[47_TD$DIFF]4,5,7

Ruedi and Allgower in 1969 attempted open reduction and
internal fixation in 84 fractures using their principles of Restora-
tion of the correct length of the fibula, Reconstruction of the
articular surface of the tibia, Cancellous bone auto-graft to fill the
metaphyseal bone defects, and medial support by a buttress plate.
While the quality of reductionwas better with open reduction and
fixation, these procedures were associated with an increased
incidence of impairedwoundhealing and post-traumatic arthrosis.

In order to combine the benefits of ORIF (direct visualization
and manipulation of fragments) with the advantages of external
fixation (indirect reduction, soft tissue protection), a staged
approach was introduced. The results of the two-staged procedure
have been promising[48_TD$DIFF]16,17 but there are several disadvantages in
the two-staged procedures. Reductionmay be difficult after two or
three weeks after injury and minimally invasive surgery does not
offer adequate visualization of every fragment with the limited
exposure. The preliminary results of the two-staged procedure
compare favourably with studies using external fixation alone.
Both reported limited soft-tissue complications and satisfactory
outcomes.[49_TD$DIFF]7,8,17

Tominimize the risk of postoperative complications, minimally
invasive techniques andmethods combining external fixationwith
minimally invasive fixation materials were developed. Various
external fixation methods such as circular, unilateral, and hybrid
fixators,[50_TD$DIFF]10,13,14 but it is difficult for an external fixator alone to
reduce andmaintain the reduction of the tibial articular surface. So
we used combination of limited internal fixation with external
fixation with minimal soft tissue handling to prevent complica-
tions.

Themean time of union in our series was 4.3monthswhichwas
comparable to previously published literature. [51_TD$DIFF]7,10 Tornetta et al.
observed 81% good to excellent results in their series using
combined limited internal fixationwith external fixation. This was
better in our series (88%), probably due to exclusion of grade 3
open fractures in our series (Table 4).

Minor infection occurred in 6(12%) of our patients. Themajority
of minor infections occurred in relation to the pin tracks. No deep
Tibial shortening Limp Pain

Nil None None
Nil None Mild
<1 cm Occasional Moderate
>1 cm Present Severe



Table 4
Comparison of results with published literature. ORIF stands for open reduction and internal fixation.

Number
of
patients

Treatment
Method

Open
fractures

Infection Union Time Malunion Non-union Good outcome

Mcferran et
al [30_TD$DIFF]15

52 ORIF 21% 17% Not
available

6% 4% Not available

Tornetta et al.[31_TD$DIFF]
10

26 Hybrid External fixator, minimal
ORIF

Not
available

4% each for pin site and deep
infection

4.2 months 4% Not
available

81%

Papadokostakis
et al. [32_TD$DIFF]7

179 Ankle
spanning
Ext
Fixation

35% 27%
minor
infection
2% major
infection

4.3
months

13% 7% Not available

Sirkin et al. [33_TD$DIFF]16 56 Two stage procedure 39% 5% Not
available

3% 6% Not available

Present study 50 External fixation with minimal
ORIF

28% 12% minor infection 4.2 months 8% Nil 88%
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infection was observed in any of our patient. In metaanalysis by
Papadokostakis et al. minor and major infection was observed in
11.7% and 3.9% cases respectively, treated with ankle spanning
fixator with or without minimally invasive techniques.[52_TD$DIFF]7 Mcferran
et al. 15 observed 17% infection rate in 52 patients treated with
ORIF for pilon fractures (Table 4). This technique of combined
external fixator with minimal internal fixation associated with
decreased deep infection, eliminate wound necrosis and skin
slough but associated with higher rate of pin tract infection.

In thepresent series therewerenosoft tissuecomplications.Thus
this technique of treating both closed and open pilon fractures may
be considered in achieving desired bony alignment with minimal
surrounding soft tissue damage. Closure of wound could be done in
our cases without any skin tension which we believe was possible
because of use of small stab incisions and minimal implants.

Papadokostakis et al. observedmalunion in 13% and nonunion in
7% of pilon fractures treated with ankle spanning external fixator.
Malunion and nonunion rate in our series were 8% and 0%
respectively (Table 4), the probable reason of this decreased
malunion was use of primary fibular fixation and minimal tibial
fixation at the same time.

Satisfactory range of movement was observed in patients
treated with combined external fixation with limited internal
fixation in our series. This might be the result of joint distraction
and stretching of the ligament during the period of immobilization
thereby preventing compression and shortening of the ligaments
which in turn may lead to stiffness and restriction of movement. [32_TD$DIFF]7

Treatment of tibial pilon fractures continues to be challenging
with no single treatment modality to be considered as the gold
standard. Decisions should be taken not only on the basis of the
clinical and radiographic situation but also on the basis of the
expertise of the surgeon and this technique of combined external
fixationwith internal fixation is safe and an effective management
option for intraarticular distal tibial fractures, especially associated
with severe soft tissue compromise.

There are few important limitations in this study.Apre-operative
CT scan of the ankle was not obtained which we retrospectively
believewould have helped in proper planning of the surgery. Also, a
randomized trial between the described technique and the other
treatment modalities would have been more useful.
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