
Open Reduction and Internal Fixation of Displaced Fractures of 
Lateral Malleolus by Tension and Wiring and Plating in 

Bimalleolar Fractures in Adults

Abstract
Background: Lateral malleolus is the key structure for anatomic reduction of the displaced bi-malleolar 
fracture and that restored the integrity of stability of ankle. Therefore, accurate reduction and fixation is 
needed for proper functioning of the joint. Objectives: The purpose of the present study was to find out the 
better method of fixation for the unstable lateral malleolar fracture between tension band wiring and 
semitubular plating. Methodology: This was a prospective study carried out the National Institute of 
Traumatology and Orthopaedic Rehabilitation (NITOR) Dhaka during the period of July 2000 and June 2002.  
All the relevant data were collected for each individual patient on a predesigned data sheet and analyzed. A p 
value of <0.05 was taken as minimum level of significance. Result: Twenty patients were available till the 
final follow up. Tension band wiring was done for ten patients and semitubular plating for the rest ten patients. 
All fractures were united in 12 weeks in plating group and in tension band wiring group union occurred as 
early as 10 weeks. Radiological evaluation continued at 18th and 24th week showed no signs of osteoarthritis 
or any deformity. Conclusion: Displaced lateral malleolar fractures demands operative treatment and tension 
band wiring using 2 k-wires provide stronger fixation and fracture united early. [J Shaheed Suhrawardy Med 
Coll, 2013;5(2):81-83]
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immobilization has been tried for years yet the current opinion 
increasing favors for operative treatment for displaced fracture 
of lateral malleolus5. Lane and Denham6 were the first to 
emphasize the importance of perfect reduction. Burn also 
advocated for open reduction internal fixation7. There are 
three reasons for which it needs internal fixation such as 
difficulty in reduction, hard to hold reduced fracture while 
uniting, mobilization of joints and care of soft tissues not 
early8. Lateral malleolus is the key structure to anatomic 
reduction and restoration of integrity of lateral malleolus 
established stability of ankle joint9. Lateral malleolus can be 
fixed by Rush nail, long screw and semitubular plate. Another 
method of fixation is tension band wiring. 

The purpose of the present study was to find out the better 
method of fixation for the unstable lateral malleolar fracture 
between tension band wiring and semitubular plating.

Introduction
Fracture of ankle is the most common fractures involving 
joint1. Being a weight bearing joint maximum thrust passes 
through it. Ankle is a complex weight bearing joint and is 
subjected to many different type of injury. Testimony to this 
is the past and many of which are still in use1. It is the most 
common occurrence with exception of wrist fracture2.

Disability following ankle fracture may result in serious 
squeal like osteoarthritis. Slight variation from normal 
alignment of joint is incompatible with proper function. 
Therefore it is essential to obtain anatomic reduction and 
stability following such fracture3. It is very important in all 
the ankle fractures that a definitive diagnosis is made based 
on clinical evaluation of history, mechanism of injury, degree 
of immediate disability and obtaining proper radiograph to 
demonstrate leison4. Although closed reduction and 
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Complications: Fragment displacement (medial melleolus) 
was seen in one case; persistent pain and tenderness in 2 cases 
in TBW and 3 cases semitubular plate. One case was found 
superficial infection in semitubular group. Two patients in 
semitubular group was developed vulgus deformity. 

Discussion
As the ankle joint is a weight bearing joint, it transmits 
maximum thrush of the body; therefore it needs accurate 
reduction and internal fixation. Disability following 
bimalleolar fracture results in serious sequels like 
osteoarthritis and ankle instability. Any variation from 
normal alignment of joint is incompatible with proper 
function3. 

In the past conservative procedure tried for years but 
current concept increasing favors for the operative 
treatment5. Displaced lateral malleolar fractures essentially 
demand open reduction and internal fixation to prevent 
any complication11. Lateral malleolus has a key role in 
displaced ankle fractures12. It does not lessen the necessity 
of anatomic reduction of medial malleolus13. It has been 
advocated three alternative options for fixing lateral 
malleolar fractures which are 2 or 3 inter fragmentary 
screws, double oblique lag screw from the tip and 
semitubular plating. Plating has pitfalls of wound healing 
and can not be in osteoporotic bone14. Semitubular plate 
fixation is biomechanically sound effective but it needs 
2nd operation for removal15. Lateral malleolar fractures 
can be fixed by tension band wiring which is much 
effective and ensures biomechanically strong and more 
rigid fixation. It allows early union and mobilization. 
Moreover, it maintains the shape of ankle16.

In this study there were 20 patients upon whom two 
different methods of fixation carried out and follow up 
was taken for 24 weeks. Mean age (35 years) are 
consistent with other series17. Sex distribution is similar 
with Western series5,18-20. It is observed that in group with 
malleolar screw semitubular plate fixation, range of 
motion was better but no union up to 12 weeks. On the 
contrary where tension band wiring done union occurs 
early but range of motion is relatively restricted .Union 
occurs as early as 6th week in group where tension band 
done (both malleoli) is comparable with the result of 
Shahedhi17. Cases where combination of semitubular plate 
and tension band wiring were used, it has been showed 
early union in lateral malleolus and delayed in plate 
fixation group. Early weight bearing is satisfactory in 
group treated with tension band wiring. According to 
Carrage20 a loss of more than 50% of total range of motion 
is considered as severe stiffness which interferes normal 
function of joint. In this study none of patients who were 
treated with tension band wiring was developed such 
complication. There are some other advantages of tension 
wiring and it is simple and easier to apply2. It can be 
applied in all sorts of fragments including small one. 
Chance of injuring superficial peroneal nerve is minimum 
and also cost effectiveness, almost several times cheaper 
than plate fixation4.

Methodology
It was a clinical trial carried out at National Institute of 
Traumatology and Orthopaedic Rehabilitation, Dhaka from 
July 2000 and June 2002 for a period of 2(two) years. 
Initially there were 27 patients for study and 7 patients lost 
during follow up, therefore dropped from the study. All the 
adult patients both male and female with displaced lateral 
malleolar fracture alone or in combination with bimalleolar 
fracture in closed fracture and fresh fracture within 10 days 
were included in this study. Patients below 15 and above 40 
years, trimalleolar fractures, open fractures, old fracture and 
poly trauma patients were excluded from this study. All 
patients were evaluated clinically as well as radiological 
basis. Injured leg was placed over the pillow to reduce the 
swelling and was advised to move toes. Informed consent 
was taken and discussed about operative procedure and 
accordingly all implants were kept ready. Operation was 
done using thigh tourniquet and under spinal anesthesia. A 
sort leg back slap applied at the end of operation. Proper 
antibiotics and analgesic were given. X-ray was taken 
immediately after operation in patients. All the relevant data 
were collected for each individual patient and categorized as 
excellent, good, and poor on the basis of Weber's criteria10. 

Results
There were total 20 patients out of which 16 male and 4 were 
female with an age range of 30 to 40 years. Left sided 
involvement was 4(20%) cases and that of right side only 
16(80%) cases. Average follow up duration was 24 weeks and 
hospital stay was 4 days with range of 3 to 14 days. Maximum 
patient belonged to age group 30 to 35 years (70.0%).

Table 1: Different methods of fixation

Range of movement: Range of movement was measured at 
6th, 12th ,18th and 24th week of follow up and it was 
observed that movement was better in semitubular group. Gait 
analysis shows normal in tension band wiring and 70% in 
semitubular plate group. Limping was reported in 20% in 
TBW and 30% in semitubular group. Professional activities 
were better in TBW than that of semitubular group.

Table 2: Time of radiological union following fixation by 
2 methods

*Chi-square test was performed; p=0.036

Method Frequency Percentage
Semitubular plating 10 50.0 
Tension band wiring 10 50.0 
Total 20 100.0 

Time of  
Union 

Tension 
Band Wiring

Semitubular 
Plating 

Total 

6 wks 6(60.0%) 1 (10.0%) 7 
8 wks 2(20.0%) 1(10.0%) 3 
10 wks 2(20.0%) 4(40.0%) 6 
Total 10(100.0%) 10(100.0%) 20(100.0%)
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Conclusion
It is concluded that displaced lateral malleolar fractures 
demand accurate reduction and internal fixation. With 
present trend of approach to fractures  management where 
early movement and rehabilitation  is the goal ,tension 
band wiring  with 2 K-wires provides much stiffer and 
stronger fixation which may be recommended for 
displaced lateral malleolar fractures.
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