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ABSTRACT

BACKGROUND

Distal tibia fractures are a common consequence of road traffic accidents or sport
injuries and are considered to be difficult to treat surgically as tibia lies
subcutaneously, has precarious blood supply, has high risk of infection, risk of skin
necrosis after internal fixation and may also go for malunion and non-union. The
prime advantage with Ilizarov technique is that with this technique one can treat the
patients with an immediate single stage procedure irrespective of soft tissue status.

METHODS

19 patients (M=15, F=4) in 18-65 years age group with isolated distal tibia extra-
articular fractures open type I & Il who were undergoing treatment with circular
external fixator (Ilizarov technique) were included in the study conducted from 1st
July 2017 to 31st May 2018. Depending on the type of fractures, 3 or 4 rings with or
without foot frame were used. Full weight bearing was allowed in all cases. Operative
time (In minutes), intraoperative blood loss by mopping method, clinico-radiological
union, intra-operative complications, post-operative complications, and ankle range
of motion were assessed. American Orthopaedic Foot and Ankle Society (AOFAS)
score was taken to assess functional outcome. Average follow up period was 11
months (Range 6-16 months).

RESULTS

According to AO classification, Al fractures were five, A2 fractures were ten and four
had A3 fractures. 11 had Gustilo type I and 8 had type II injuries. Mean hospital stay
was 9 days (range 5-14 days). Mean ankle dorsiflexion was 180 and plantarflexion
was 300, Pin tract infection was seen in 5 (26.31%) of our cases which were not deep,
and they were treated successfully after giving oral antibiotics and local pin tract care.
All patients had satisfactory AOFAS score. Only one patient had non-union which was
treated with corticotomy and distraction osteogenesis.

CONCLUSIONS

We recommend using llizarov circular ring fixator application in such type of
fractures as it has got minimum complication rate and most importantly it can be
done as single stage procedure irrespective of soft tissue status. Immediate post-
operative ambulation and weight bearing can be given via this device.
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BACKGROUND

Distal tibia fractures are a common consequence of road traffic
accidents or sport injuries and account for approximately
37.8% of all tibial injuries.[!] These fractures may be either
extra-articular or intra articular affecting the diaphyseal -
metaphyseal area of the bone, intra-articular fractures are
known as pilon or plafond fractures. For orthopaedic surgeons
these fractures are still challenging.[2] Because of the elevated
risk of complications which may result from the nature of the
injury itself or secondary to surgery, these fractures are
considered as severe injuries. Distal tibia extra-articular
fractures are unique in that the bone is having precarious
periosteal blood supply because it has got less muscle cover
and is subcutaneous. These fractures lead to various
complications like wound dehiscence, infection delayed bone
healing and non-union. As a close method, intramedullary nail
spares the periosteal blood supply and avoids extensive soft
tissue dissection. However, intramedullary nail, increases the
frequency of mal alignment in proximal and distal third
fractures due to difficulty to control the fragment.

The goal of treatment in distal tibia extra-articular
fractures are to achieve normal axial alignment, length and
rotation and without infections and wound complications to
regain a stable, mobile and painless joint.[3!

Regarding definitive treatment point of view these
fractures are challenging for orthopaedic surgeons.[]
Assessment of anticipating risks for post-operative
complications are difficult because of the variations in the
clinical findings. Sometimes in extra-articular fractures also,
injury can be more serious as compared to initial expectation.
According to literature, uni-planar and bi-planar external
fixator can also be applied in treatment of closed tibial shaft
fractures. However, they do not allow weight bearing, can
cause problems of pin loosening, infection and at times can
cause insufficient mechanical stability. Traditional open
reduction and internal plate fixation (ORIF) achieves an
acceptable reduction and rigid fixation, but requires extensive
soft tissue dissection and periosteal stripping, and these
factors increase the rates of complications, including infection,
delayed union and non-unions.[56]

The Ilizarov external fixator is best indicated for tibial
fractures, because of allowing early weight bearing.[”] Ilizarov
method has proved that to be effective in the treatment of
post-traumatic non-union of the tibia where the other types of
treatment had failed.8] Ilizarov external fixator allows
correction of three dimensional deformities rotation,
translation, angulation and correction of shortening, widening,
lengthening and soft tissue defects.[®l When using the Ilizarov
technique some tethering of muscles and tendons is inevitable
and this would theoretically affect range of motion (ROM) of
knee and ankle.10] Pin site infections form the bulk of
complications associated with care of pin sites and aggressive
management of superficial infections is essential to prevent
deep infection. Insufficient pin care has been associated with
higher incidence of pin-tract complications.[1]

In case of fixation with locking plate by MIPO technique it
needs two stage procedures in most of the cases because of the
soft tissue conditions. The prime advantage with Ilizarov
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technique is that with this technique one can treat the patients
with an immediate single stage procedure,[12] irrespective of
soft tissue status, with minimal soft-tissue exposure and less
invasive. With this circular ring fixator, adjustment can be
done if required and compression/distraction both can also be
done if there is delayed bone healing or non-union after
surgery. Another advantage is that with Ilizarov external
fixator application, immediate postoperative weight
bearingl(13] can be allowed because with 1.8 mm trans-osseous
wire fixation, apparatus is stable enough.

At department of Orthopaedics, Assam Medical College we
treated distal tibia extra-articular open type I & II fractures
with Ilizarov external fixator from 1st July 2017 to 31st May
2018. The aim of this study was to assess the functional and
radiological outcome with the Ilizarov circular ring fixator
application.

METHODS

The study was carried out in the Department of Orthopaedics,
Assam Medical College & Hospital, Dibrugarh from 1st July
2017 to 31st May 2018 comprising 19 skeletally matured
patients with distal tibia extra articular open type I & II
fractures attending Orthopaedic OPD and Emergency were
selected in the study. Before participation in our study we
obtained written and informed consent from all the cases. On
the basis of AO & Gustilo Anderson classification, fractures
were categorized. Cefoperazone and Sulbactam injection was
given immediately before operation.

Surgical Techniquel14

The cases were operated in traction table without application
of tourniquet. Before operative procedure, preassembled rings
(3 full rings and 4 threaded rods between two rings) were
sterilized. After skin painting and draping, the ring was
introduced into the leg then the first transverse wire was
passed most distal to the fracture site near the ankle joint.
Another wire was inserted transversely proximal to the
fracture towards the knee joint. Alignment of fracture site was
adjusted under c-arm guidance by passing other transverse
wires near the fracture site. Other wire was passed at least 45
degree to first wire. 1.8 mm plain wires and cases where
alignment could not be achieved with plain wires, olive and
drop wires were used to achieve reduction. All the wires were
fixed to the ring on one side and tensioned on other side
according to fracture configuration. Only olive tip wires were
not fixed to ring before tensioning. After getting reduction in
all planes, rings proximal and distal to fracture site were
fastened with threaded rods. In case the fracture is still
unstable after reduction we fix the half ring to the main frame
for added stability. In all cases 160 rings were used. For each
ring, minimum of 2 wires were used. While inserting the wires
they were first gently pushed up to the bone through skin and
then drilled with power drill. After coming out through other
cortex, they were hammered gently to get out to other side.
Muscles were at their maximum length while inserting the pins
and all the wires were passed through safe zones. The wire
sites were dressed with normal saline soaked gauzes.
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Postoperative Protocol

Radiograph with standard anteroposterior and lateral view of
the involved leg was taken immediate postoperatively, at 1
month, 3 months and 6 months. Immediate postoperative
physiotherapy was started in every case to prevent knee and
ankle stiffness, sandal with elastic attached with ring were also
given to prevent equinus deformity, weight bearing was also
allowed immediate post-operatively. Union of the fractures
were said when antero posterior and lateral radiographs
showed obliteration of fracture line with bridging trabeculae.
The patients were followed at 1 month, 3 months and 6
months. American Orthopaedic Foot and Ankle Society Score
(AOFAS),[151 and degree of ankle dorsiflexion and plantar
flexion of injured limb were compared with the uninjured one
at 3 months and 6 months.

Statistical Analysis

Frequencies and percentage of quantitative variables were
presented with Mean # SD (Standard deviation). The data
collected was tabulated in Microsoft Excel Worksheet and
computer-based analysis was performed using the Statistical
product and service solutions (SPSS) 22.0 software (SPSS,
Chicago, Illinois, USA). The categorical variables were
summarized as proportions and percentages.

RESULTS

Between 15t July 2017 and 31st May 2018, patients admitted to
the department of Orthopaedics, Assam Medical College and
who fulfilled the inclusion criteria were taken in our study.
Average age was 40 years (Range 18-65). There were 15
(78.95%) malesand 4 (21.05%) females in the study with 60%
having right tibia involvement. On the basis of AO
classification, fractures were categorized; the most common
type was 43A2 with 10 (52.63%) patients whereas 5 (26.32%)
were in Type 43A1 and 4 (21.05%) in Type 43A3.11 (57.89%)
patients were included in Gustilo & Anderson open type I and
8 (42.11%) were in type II.

Male,
15
(78.95%)

Female,
4
(21.05%)

mMale mFemale

Figure 1. Sex Distribution

The most common mode of injury was road traffic accident
(RTA) seen in 60% patients followed by falls, sport injury (e.g.
football). All surgeries were done within 1-7 days of injury.
The average operating time was 110 minutes (Range 90-130
minutes). Average time of union was 15 weeks (Range 12-24
weeks). Ilizarov fixator was removed after average period of
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15 weeks (Range 12-24 weeks). Non-union was seen in only 1
of our patients which was treated with corticotomy and
distraction osteogenesis and union was achieved. Pin tract
infections were seen in 5 of our cases which were superficial
and treated by application of local and systemic antibiotics.
Mean AOFAS score was 88. All the patients had full knee
function.

Type of Fracture

A3,
4(21.05%) Al,
5 (26.32%)
mAlL
mA2
mA3
Az

10
(52.63%)

Figure 2. Type of Fracture

TypeTL,
8

(42.11%)

TypeL,
11
(57.89%)

ETypel MTypell

Figure 3. Gustilo Type

4 p rf . s -
Fev | A ¢ L5
A 50-Year-Old Female Patient Presented with RTA- Open Type II

Fractures- Preoperative X-Ray and Immediate Postoperative Photo
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X-Ray of the Same Patient after Implant Removal

Average hospital stay 9 days (5-14 days)

Average blood loss 150.53 + 8.64 ml

Average operating time 110 minutes (90 -130 minutes)

Average union time 15 weeks (12-24 weeks)

Implant removal 15 weeks (12-24 weeks)

Non-union 1 (5.26%) case
Pin site infection 5 (26.32%) cases
AOFAS score 88.42 + 6.47

Table 1. Showing Final Outcome

DISCUSSION

Extra articular distal tibia open fractures which are presented
to orthopedician, have a wide range of treatment modalities
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from closed reduction, external fixation to internal fixation.
The objectives in the treatment of these fractures are rapid and
ideal healing, minimisation of loss of function and prevention
of any deformity. Shortening, angulation, non-union, infection,
loss of ankle range of motion (ROM) and delayed weight
bearing have been reported as the most common
complications of internal fixation. Distal tibia has less vascular
and soft tissue support than any other part of the tibia.l16]
Infection has been a more common complication, particularly
in open tibia fractures treated by plate fixation. It is known
that open reduction and plate fixation of the traumatised
extremity will further increase soft tissue damage and risk of
compartment syndrome.[17] Because of the widening of
medullary canal in the metaphysis in case of distal tibia extra-
articular fractures, application of intramedullary nailing is
challenging, regarding the biomechanical stabilityl!8! it also
raises concern.

Regarding treatment options available for distal tibia
extra-articular fractures, none of them can accurately fulfil
requirements of fracture characteristics. Intramedullary nail
which is designed for diaphyseal fractures cannot provide
same biomechanical stability at distal fractures,[19.20] due to
presence of circular cross-sectional area with thinner cortex.
ORIF with conventional plate is not an ideal treatment option
because bone is a subcutaneous with precarious blood supply.
ORIF with conventional plating has non-union rate of 8.3-
3504.[21-24]

Pin site infection is common problem with Ilizarov ring
fixator application. The incidence of pin site infections
reported in the literature varies from 4.5% to 71% and pin
tract infection varies from 10% to 50%. In our study 26.31%
of the pin sites became infected, which were superficial and
treated successfully by local and systemic antibiotics.

In our study, most common cause for these fractures was
RTA followed by fall and sports injury. Our results were
comparable to other studies by Kumar et al.[25] Ram et al.[26]
which also showed that RTA is the most common mode of
injury as modernization and industrialization have intruded
our lives. In our study, the operating time ranged from 90 to
130 minutes this was comparable to study done by Ramos et
al. In our study we started immediate postoperative weight
bearing which was supported by other study done by Ramos
etal.

Functional outcome according to AOFAS score was 88 in
our study which was similar to other studies by Ramos et al,,
Collinge et al.

CONCLUSIONS

We recommend this versatile technique for the treatment of
distal tibia extra-articular fractures open type I &II, where it is
possible to get a satisfactory clino-radiological outcome. With
llizarov circular ring fixator application, we can treat such type
of fractures as a single stage procedure regardless of soft tissue
status and immediate post-operative weight bearing can be
allowed. We acknowledge that with more number of cases
with comparable group in this study, the results and
observations would have been more accurate. Number of the
patients, duration, and follow up of our study was shorter due
to limited time period. We think more time is required for
proper assessment of functional and clinical outcome.
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