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Introduction:
Tibial plateau fractures are  high energy trauma 
and are usually accompanied by underlying 
comminution and overlying soft  tissue damage 
which is evident in the form of swelling, deglov-
ing and blistering1. Th e mechanism of injury is 
based on the presence of initial axial load fol-
lowed by angular forces leading to comminution 
of metaphyseal area and articular surface respec-
tively2.

Tibial plateau fractures are classifi ed by Schatz-
ker who divides these injuries in to six types3 
(Table1) among which type V and type VI are 
the most challenging injuries due to extensive 
osseous and soft  tissue damage. Th ese injuries 
can be treated by using various modalities rang-
ing from traction, splintage, close reduction and 
per cutaneous fi xation, open reduction and in-

ternal rotation with butt ress plating and Illizarov 
method of fi xation.

Open reduction and internal fi xation produces 
accurate reduction of the fracture fragments, but 
infl icts trauma to already damaged soft  tissue 
envelope leading to high rates of infection.4,5 Il-
lizarov method of fi xation is a well-accepted way 
of managing these injuries. It is a minimal inva-
sive technique in which fi ne wires are used in 
the periarticular area, allowing rigid fi xation of 
intraarticular fractures, early joint mobilization 
and weight bearing, minimal soft  tissue disrup-
tion and easy wound surveillance6. We consider 
minimal invasive Illizarov method of fi xation as 
the best mode of treatment for bicondylar tibial 
plateau fractures due to its forementioned ad-
vantages.
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Th e objective of this study is to present our expe-
rience with Illizarov fi xator for the treatment of 
high energy bicondylar tibial plareau fractures.

Methodology:
Th is study was conducted in the orthopaedic 
unit Khyber Teaching Hospital Peshawar from 
July 2008 to July 2010. We included 22 patients 
in our study, out of which six were females and 
16 were males. All the patients were admitt ed 
through casualty department where initial resus-
citation of the patient and splintage of the limbs 
ware carried out according to ATLS protocol. 
Inclusion criteria was:
1. Bicondylar fractures (Schatzker V/VI)
2. Age over 18 years and less than 50 years 
3. Fully mobile patient. 
Exclusion criteria was:
1. Polytrauma patients
2. Unicondylar fractures
3. Bilateral tibial plateau fractures
4. Patients having any preexisting disease of 

the knee joint.

Anteroposterior radiographs were used to de-
termine the extent of medial and lateral plateau 
involvement, whereas lateral radiographs were 
used to gauge the extent of posterior displace-
ment of

Condyles, degree of articular comminution, and 
joint depression. Open fractures were immedi-
ately irrigated and debrided prior to defi nitive 
fi xation. 7 of 21 closed fractures had severe soft  
tissue injuries. Distal tibial pin or calcaneal trac-
tion was used for preoperative immobilisation. 
Prophylaxis with a cephalosporin antibiotic was 
used routinely.

Coronal and saggital and 3-D reconstructed 

computed tomography (CT) scans revealed the 
precise location and degree of articular depres-
sion and incongruity and determined intact re-
gions of the plateau upon which to build a stable 
construct and insert wires.

Th e patient was positioned supine on the table. 
Knowledge of the soft  tissue envelope around 
the knee joint is important in order to place wire 
through the safe corridors. Two to three, 1.8mm 
wires were passed through distal femur and 
proximal tibia just distal to the metaphysis and 
adequately tensioned. Th e rings were connected 
together through threaded rods across the knee 
joint. Reduction of the fracture was obtained 
by ligamentotaxis. Articular step or gap of up to 
3mm was considered congruent, otherwise ac-
ceptable congruency was achieved through indi-
rect or direct open reduction. In both the tech-
niques, direct as well as indirect, the articular 
surface was restored and the metaphyseal defect 
which was left  behind was bone graft ed. Once 
reduction was achieved the articular surface was 
supported with two to three 1.8mm olive wires 
in the juxta-articular (1.5cm below the articular 
surface) area. Th e wires were positioned perpen-
dicular to major fracture fragments to achieve 
reduction and compression. Th e lateral wire 
was always placed through fi bular head, when it 
was intact, so that it too acts as a butt ress to the 
lateral condylar fragment. Th e most distal ring 
was placed just above the ankle joint. Th e rings 
should allow atleast 1.5cm of clearance over the 
anterior crest and 4cm of clearance around the 
calf to accommodate post-operative swelling. 

Quadriceps strengthening exercises were started 
from fi rst post-operative day. Th e femoral ring 
was removed at 4 weeks to mobilize the knee 
joint. Weight bearing was gradually increased 
from touch down to partial weight bearing and 
then from partial to full weight bearing accord-
ing to clinical and radiological assessment in 
review visits. Dynamization of the frame was 
performed when union was observed radiologi-
cally. 

Further treatment in the form of frame adjust-
ment, pin exchange, bone graft ing, union and 

Table 1: Schatzker Classifi cation for Tibial Plateau Fractures

Type Description 
Type 1 Split type lateral plateau fractures

Type 2 Split depressed lateral plateau fractures

Type 3 Depressed tibial plateau fractures

Type 4 Medial tibial plateau fracture

Type 5 Bicondylar plateau fracture

Type 6 Bicondylar fracture with metadiaphyseal dissociation
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complications were recorded. In the last review 
visit the outcome was evaluated using the knee 
society score (KSS).

Results:
Th e results of the study were recorded as excel-
lent, good, fair and poor according KSS criteria. 
According to KSS criteria results were excellent 
in 12 patients (54.54%), good in six patients 
(27.27%), fair in three patients (13.63%) and 
poor in one patient (4.54%). 

All the fractures united with an average time of 
3.6 months. Th e external fi xator was tolerated 
for the whole period without any problem. 

Pin tract infection, deep venous thrombosis, lo-
cal skin necrosis, malunion, traumatic peroneal 
nerve palsy and deep infection were the main 
complications encountered during the treat-
ment process. 

Th ere were two pin tract infections which did 
not involve the bone. Treatment was given in 
the form of oral antibiotics and pin site care. 
Th e pin tract infection healed well in both the 
cases without any need for wire exchange. One 
fracture resulted in 10 degrees valgus malunion 
which was completely asymptomatic. 

Deep venous thrombosis was diagnosed in one 
patient with the help of ultrasound which was 
treated with low molecular weight heparin. One 
fracture got complicated with deep infection 
which later on led to non-union as well. Aff ec-
tive treatment was given in the form of debridg-
ment and IV antibiotics followed by plating and 
bone graft ing. 

Fixator was removed at an average of 3.6 months 
in most of the cases. Range of motion of the knee 
joint kept on increasing in consequent clinical 
evaluations. At 1 year follow up range of motion 
of the knee averaged 110 degree fl exion and 6 
degrees lack of extension. 16 patients (75%) re-
gained painless functional use of the limb with-
out any pain or instability. 

Discussion: 
Tibial plateau fractures are a high energy trauma 

which, if not handled properly, can result in poor 
functional outcome. Th ere are various ways of 
treating these fractures, which includes traction 
and cast bracing7, knee spanning external fi xator8, 
limited open reduction and percutaneous fi xa-
tion, open reduction and internal fi xation9-13, and 
indirect reduction and fi xation with hybrid14-16 
or circular external fi xation devices17,18. Traction 
and cast bracing produces poor results19. Limited 
open reduction and percutaneous fi xation also 
does not produce adequate reduction of highly 
comminuted type V/VI injuries, spanning ex-
ternal fi xator does not allow early range of mo-
tion, impairing healing of the articular fractures20. 
Open reduction and dual plating, although, pro-
duce accurate reduction of fracture fragments and 
restoration of articular surface, it produces exces-
sive soft  tissue stripping leading to devitalization 
and poor wound healing. About 23% of infection 
rate has been reported with dual plating of bicon-
dylar fractures21. In 87.5% deep infection rates and 
100% complication rates were reported with dual 
plating for comminuted bicondylar fractures. 

Close reduction or limited open reduction and 
fi xation with fi ne, tensioned olive wires prevents 
further soft  tissue stripping and devitalisation 
and off ers superior juxtaarticular and meta-
physeal purchase. It allows early weight bearing 
and range of motion of the knee joint. Th e olive 
wires excellently reduce and compress condylar 
component of the tibial plateau fractures.  

Small wires external fi xators across the knee keep 
the joint distracted, helping to achieve reduc-
tion through the principals of ligamentotaxis. 
It combines the advantages of traction, external 
fi xation, limited internal fi xation and allow ac-
cessibility for wound and pin site care, compart-
ment syndrome and vascular status. Because of 
the above advantages, it is being recommended 
for highly comminuted tibial plateau fractures 
having metaphysio-diphyseal association. 

Th ese ring fi xators can be used diff erently in dif-
ferent situations. Th ey can be used to span across 
a gap which can later on be fi lled by bone trans-
port. Primary compression can be produced at 
the site of small gaps without any need for ad-
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ditional bone graft ing. Angular and translational 
deformities can be corrected hence healing pro-
gresses.  

Depression of the articular surface tends to 
occur when inadequate numbers of wires are 
placed. So it is strongly recommended to place 
at least 3 wires in the periarticular area.2 

Th ese fractures are also accompanied by me-
niscal injuries which we prefer to manage once 
bony injury heals and knee recovers range of 
motion. It is useless to do meniscal surgery in a 
knee struggling for the recovery of range of mo-
tion. 

Managing these injuries with ring fi xators is a 
high demand undertaking and should be pre-
ceded by adequate preoperating planning. Th e 
surgeon should have through knowledge of neu-
rovascular anatomy before undertaking these 
procedures. 

Pin tract infection is the most common compli-
cation even with fi ne wires and septic arthritis 
due to it can be minimized by keeping at least 15 
mm distance from the articular surface. 

Our results were comparable to who produced 
50% excellent, 30% good, 12%fair and 3% poor 
results using the same criteria with ilizarov fi x-
ator24.

Conclusion:
Fine wire ring fi xator is a suitable solution for 
high energy bicondylar tibial plateau fractures. It 
provides adequate reduction, adequate stability, 
early weight bearing, early rehabilitation of the 
knee joint, less stripping of soft  tissues and easy 
wound care. It is not recommended for simple 
unicondylar tibial plateau fractures.
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