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ABSTRACT 

BACKGROUND 

Fractures involving the ankle mortise are one of the most common injuries in lower extremity. It has an incidence rate of 137 

fractures per 1, 00,000 people each year. There is an increase in incidence in males in the younger age groups, whereas the 

incidence for women increases from middle age. Surgical reduction and internal fixation has become the mainstay of 

treatment for most of the unstable medial malleoli fractures. The various surgical modalities include fixation with cancellous 

lag screws, malleolar screw, and tension band wiring. 

 

MATERIALS AND METHODS 

Patients of both the sexes belonging to the adult age group presenting with ankle fractures and satisfying the inclusion 

criteria, presenting to Konaseema Institute of Medical Sciences and Research Foundation, Amalapuram during the period of 

(September 2014 to October 2016) are included. 

 

DISCUSSION 

The average age was 40.1 years (screw fixation) and 42.6 Years (TBW) with a range of 18 to 80 years. Majority of the 

cases had Supination-external rotation injury, followed by supination-adduction injury. Most of the patients were discharged 

after 10-11 days of operation after suture removal. They were kept in a below knee slab and advised not to bear weight 

and to come for follow up after 4 weeks. 

 

CONCLUSION 

Although our study period is short, and number of cases taken were less, with in the time frame the present study had 

encouraging results. We conclude that both screw fixation and TBW can be used for treating fractures of medial malleolus. 
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BACKGROUND 

Fractures involving the ankle mortise are one of the most 

common injuries in lower extremity. It has an incidence 

rate of 137 fractures per 1,00,000 people each year.1 

There is an increase in incidence in males in the younger 

age groups, whereas the incidence for women increases 

from middle age.  

Surgical reduction and internal fixation has become the 

mainstay of treatment for most of the unstable medial 

malleoli fractures. The various surgical modalities include 

fixation with cancellous lag screws, malleolar screw, and 

Tension Band Wiring.2 

As a result of a better understanding of the 

biomechanics of the ankle, improvements in fixation 

techniques and findings of outcome studies, there has 

been a gradual evolution in the effective strategies for the 

treatment of ankle fractures. The goals of treatment 

continue to be both a healed fracture and an ankle with 

painless movements. 

       These operative methods restore the anatomy and 

contact loading characteristic of the ankle including easier 

rehabilitation, early mobilization and earlier weight bearing. 

Present study was designed to access the articular 

congruity of ankle, post-operatively with screw fixation vs. 

tension band wiring, to assess the union of fractures after 

surgical treatment, to assess the range of movements of 

the ankle joint after surgical treatment and Comparative 

study of treatment modalities – Screw fixation and tension 

band wiring. 

 

MATERIALS AND METHODS 

Patients of both the sexes belonging to the adult age group 

presenting with ankle fractures and satisfying the inclusion 

criteria, presenting to Konaseema Institute of Medical 

Sciences and Research Foundation, Amalapuram during the 

period of (September 2014 to October 2016) are included.  
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Inclusion Criteria 

a. Patients with isolated medial malleolus fractures, 

and bimalleolar fractures. 

b. Fracture disturbing the ankle mortise  

c. Patients above 18 years of age.  

d. Patients who are fit for surgery, willing for treatment 

and given informed written consent. 

 

Exclusion Criteria 

a. Patient is unfit for surgery or anaesthesia 

b. Patient not giving consent for surgery 

c. Fracture in which satisfactory reduction was 

achieved by closed methods. 

d. Patients with open injury, neurovascular deficit. 

e. Patients lost in follow up. 

 

Methods of Collection of Data 

a) Detailed history about the trauma and mode of injury 

b) Clinical examination.  

c) Investigations including X-rays.  

 

Protocol Followed for Patients with Fracture Medial 

Malleolus  

1. General, systemic examination as well as local 

examination of the patient.  

2. Assessment to rule out head/ chest/ abdominal/ 

spinal or pelvic injury.  

3. Evaluation of patients in terms of:  

a) Mode of trauma  

b) Period between injury and arrival 

4. Musculoskeletal examination of patient to rule out 

associated fractures.  

5. Stabilization of patient with intravenous fluids, 

oxygen and blood transfusion as and when required.  

6. Careful assessment of injured limb as regards to 

neurovascular status.  

7. Primary immobilization of involved limb in POP slab. 

8. Radiological assessment: Antero posterior and true 

lateral view and ankle mortise view of injured limb. 

 

Investigations Required 

 Complete haemogram  

 Blood urea and serum creatinine to evaluate the 

metabolic status of the patient 

 Blood grouping and Rh typing 

 BT, CT  

 RBS, ECG in patients more than 40 years of age 

 X-ray of the ankle with anteroposterior view, lateral 

view and mortise view 

 Viral screenings (HIV, HBsAg, HCV) 

 

Preoperative Planning and Preparation 

 Pre-operative evaluation is done based on the 

fracture pattern and radiographs to ascertain the 

mode of internal fixation (cancellous lag screws, 

malleolar screws and tension band wiring). The limb 

to be operated was prepared on the day of surgery. 

 

Instrument Details 

The study includes the use of cancellous lag screws, 

cancellous screws with k-wire augmentation, malleolar 

screws and tension band wiring. 

 

Intra Operative 

Patients are generally positioned supine, and a general or 

spinal anaesthetic is administered. 

Prophylactic intravenous antibiotics are administered 

prior to surgery. A Third-generation cephalosporin is used 

unless there is an allergic contraindication, in which case 

an alternative antibiotic is chosen. 

The leg is sterilely prepped and draped. 

An anteromedial incision that begins approximately 2 

cm proximal to the fracture line, extends distally and 

slightly posteriorly, and ends approximately 2 cm distal to 

the tip of the medial malleolus is taken. 

Lateral malleolus is exposed through a lateral 

longitudinal incision 

Fixation of medial malleolar fracture is done based on 

the fracture pattern, radiological assessment pre-

operatively and intra-op findings. 

 

Medial Malleoli Fixation 

Approach 

The medial approach to the ankle was centered on the 

medial malleolus itself and was shifted either anteriorly for 

better access to the joint or posteriorly to expose the back 

of the tibia. The incision used was longitudinal or 

curvilinear, depending on the exposure needed. 

 

Fracture Fixation 

1. Avulsion fractures of the medial malleolus were best 

reduced after exposing both the anterior and the 

medial aspects of the fracture by sharply turning back 

the periosteum and attached fascia. 

2. For intermediate-sized fragments, one wire and 2.0 

or 2.5 mm drill bit was used to prepare a hole for a 

4.0 mm partially threaded cancellous screw or 

malleolar screw.  

3. For larger fragments, two such drills are used for 

provisional fixation and replaced one at a time with 

the 4 -mm partially threaded screws. To obtain a lag 

effect, their threads must cross the fracture and they 

should be oriented perpendicular to plane of the 

fracture.  

4. When the medial malleolar fragment was too small 

for screws or if comminuted, K-Wires with a figure-of-

eight tension band was used for fixation. 

 

Postoperative  

 Patient’s vital signs were monitored. 

 Foot end elevation was given overnight. 

 Parenteral antibiotics were given till fifth 

postoperative day and then oral antibiotics till 10th 

day 

 Analgesics were given as per the patient’s 

requirement. 
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Follow-Up 

Patient was followed at 4, 8, 12 and 24 weeks for clinical 

and radiological evaluation by using Baird and Jackson 

scoring system.3 

 

Mobilisation 

The ankle is immobilized in a posterior plaster splint in 

neutral position and elevated. If the fixation is secure and 

bone quality is good splint can be removed on the first 

postoperative visit. Range of motion exercises are begun. 

Weight bearing is restricted for 6 weeks, after which partial 

weight bearing can be started if the fracture is healing well 

and progressed accordingly. 

 

RESULTS 

In our series, 20 Patients of both the sexes belonging to 

the adult age group presenting with ankle fractures and 

satisfying the inclusion criteria, presenting to Konaseema 

institute of Medical Sciences and Research Foundation, 

Amalapuram during the period September 2014 to 

November 2016 are included. The following were the 

observations made and the analysed data are as follows 

 

1. Age Incidence 

The average age was 40.1 years (screw fixation) and 

42.6 Years (TBW) with a range of 18 to 80 years. 

 

Age in 
years 

No. of Patients Percentage 

Screw 
Fixation 

TBW 
Screw 

Fixation 
TBW 

18-30 3 3 30% 30% 

31-45 3 4 30% 40% 

46-60 2 2 20% 20% 

61-80 2 1 20% 10% 

Total 10 10 100% 100% 

Table 1 

 

2. Sex Incidence 

There were 13 male patients and 7 female patients. 

 

Sex 

No. of Patients Percentage 

Screw 
Fixation 

TBW 
Screw 

Fixation 
TBW 

Male 7 6 70% 60% 

Female 3 4 30% 40% 

Total 10 10 100% 100% 

Table 2 

 

3. Side Involvement 

 

Side 

Affected 

No. of Patients Percentage 

Screw 
Fixation 

TBW 
Screw 

Fixation 
TBW 

Right 5 6 50% 60% 

Left 5 4 50% 40% 

Total 10 10 100% 100% 

Table 3 

 

 

 

4. Mode of Injury 

Majority of cases were due to RTA 

 

Type 

No. of Patients Percentage 

Screw 

Fixation 
TBW 

Screw 

Fixation 
TBW 

RTA 5 5 50% 50% 

Fall 4 3 40% 30% 

Twisted 
injury 

1 2 10% 20% 

Total 10 10 100 100 

Table 4 

 

5. Fracture Type According to Lauge-Hansen 

Classification 

Majority of the cases had Supination-external 

rotation injury, followed by supination-adduction 

injury 

 

Type 

No. of Patients Percentage 

Screw 

Fixation 
TBW 

Screw 

Fixation 
TBW 

SA 2 2 20% 20% 

SER 6 5 60% 50% 

PA 1 2 10% 20% 

PER 1 1 10% 10% 

Total 10 10 100% 100% 

Table 5 

 

6. Time Interval between Injury and Intervention 

In this series most cases were operated between day 5 

and day 7. 

 

Days Day 1 Day 2 Day 3 Day 4 Day 5 
Day 

>6 

No. of 

Cases 
0 2 5 3 7 3 

Percentage 0 10% 25% 15% 25% 15% 

Table 6 

 

7. Treatment of Medial Malleolus Fractures 

 

Implants 
Malleolar 

screw 

Cannulated 

cancellous 
screws 

Cancellous 
screws with 

k-wire 
augmentation 

Tension 

band 
wiring 

No. of 
cases 

3 5 2 10 

Table 7 

 

8. Statistics of Surgery-  

Surgery was done 2 days to 15 days after admission at 

an average of 8 days. All the cases were operated 

under spinal anaesthesia. Average duration of surgery 

was 90 minutes 

 

Postoperative Infection 

There were two cases of superficial infection. 
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Time of Discharge 

Most of the patients were discharged after 10-11 days of 

operation after suture removal. They were kept in a below 

knee slab and advised not to bear weight and to come for 

follow up after 4 weeks. 

 

Follow up Period 

Patient were followed at 4, 8, 12 and 24 weeks for clinical 

and radiological evaluation. 

 

9. Radiological Union 

Time to healing defined as the time to the formation of 

circumferential bridging callus across the fractures (p-

value>0.05). 

 

Type of Fixation Screw Fixation 
Tension Band 

Wiring 

Average duration  
of union 

10.6 weeks 10.8 weeks 

Table 8 
 

10. Movements of Ankle Joint 

Better range of motion seen in screw fixation (p-value 

˂ 0.05) 

 

Type of Fixation Screw Fixation TBW 

Dorsiflexion About 20-25˚ About 18-22˚ 

Plantar flexion About 35-45˚ About 30-35˚ 

Table 9 

 

11. Complications 

In our series 3 cases (15%) had complications. 2 

patients had superficial infection and one patient 

had delayed union. Infections were managed with 

antibiotics. Delayed union is treated with continued 

immobilization, which eventually united without 

surgical intervention. 

 

Complications No. of Cases Percentage 

Superficial infection 2 10% 

Delayed union 1 5% 

Table 10 

 

Final Score According to Subjective, Objective and 

Radiological Criteria 

 

Ankle Pain  

In this series, 13 patients had no pain, 5 patients had 

grade B i.e. pain with strenuous activities and 2 patients 

had mild pain with activities of daily living. 

 

Stability of Ankle 

None of the patients had instability. 

 

Ability to Walk 

Majority of the patients, 15 could walk desired distances 

without limp or pain and 3 patients were able to walk 

desired distances with slight pain and 2 patients had 

moderate restriction in daily activity. 

Ability to Run 

12 patients were able to run desired distances without 

pain, 5 patients were able to run desired distances with 

slight pain and 3 patients had moderate restriction in 

ability to run with mild pain. 
 

Ability to Work 

12 patients were able to perform usual occupation 

without restriction and the rest 8 were able to perform 

usual occupation with restriction in some strenuous work. 
 

Motion of the Ankle 

In this series, 15 patients had range of motion within 10˚ 

of uninjured ankle, 5 patients had range of motion within 

15˚ of uninjured ankle. 
 

Radiographic Result 

In this series 16 patients had anatomical reduction with 

normal medial clear space and superior joint space and 4 

patients had reactive changes. 

 

Category A B C D E Total 

Pain 13 5 2   20 

Stability 20     20 

Walking 15 3 2   20 

Running 12 5 3   20 

Work 12 8    20 

Motion 15 5    20 

Radiographs 16 4    30 

Table 11 
 

Functional Results 
 

Functional Score No. of Cases Percentage 

Excellent 12 60 

Good 4 20 

Fair 3 15 

Poor 1 05 

Table 12 
 

Overall results were excellent in 12 cases (5 in Screw 

fixation, 7 in TBW), Good in 4 cases (3 in Screw fixation, 1 

in TBW) and fair in 3 cases (1 in Screw fixation and 2 in 

TBW). Poor in 1 case (1 in Screw fixation and nil in TBW). 

 

Result 

No. of Cases Percentage 

Screw 

Fixation 
TBW 

Screw 

Fixation 
TBW 

Excellent 5 7 50 70 

Good 3 1 30 10 

Fair 1 2 10 20 

Poor 1 - 10 0 

Total 10 10 100 100 

Table 13 

 

DISCUSSION 

There has been an increase in the prevalence of bi 

malleolar fractures over the last two decades both in the 

young, active patients and in the elderly. Methods to 

restore function and to prevent arthritis are either closed 

treatment, which includes manipulative reduction and 

immobilization in plaster cast or open reduction with 
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internal fixation. Burwell and Charnley4 showed that 

anatomical reduction and rigid fixation led to early return 

to function. 

There has been gradual evolution in management of 

ankle fractures due to improved analysis of biomechanics, 

improvement in fixation techniques and analysis of results 

of recent studies. The goal of treatment is to provide 

fracture union with painless full movements of ankle and 

with anatomical restoration of the injured ankle. 

Closed method of treatment is often inadequate in 

restoring the anatomy and biomechanics of ankle in 

unstable malleolar ankle fractures. Conversely, open 

reduction with internal fixation is an excellent method for 

restoration of normal anatomy of joint. 

The treatment of malleolar fractures with accurate 

open reduction and stable internal fixation using AO 

method and principles was found to give a higher 

percentage of excellent and good results. This study 

supports these conclusions. 

In the current study, we have 20 patients with ankle 

fractures (15- bimalleolar, 5- isolated medial malleolus 

fractures), who were operated upon. All patients were 

followed up for minimum period of 6 months. 

 

1) Age Distribution 

In present study, mean age is 40.1 for screw fixation 

and 42.6 for TBW. Our findings are comparable to the 

studies made by, Bauer M,5 Roberts RS, Baird and 

Jackson and Lee et al. 

 

Study No. of Cases 
Mean Age  
(in Years) 

Roberts RS6 25 40 

Bauer M 144 43.8 

Lee et al7 168 44 

Present study 20 
Screw fixation- 40.1 

TBW- 42.6 

 

2) Sex Distribution 

Our series had a male predominance with 65%, which 

is comparable to the study by Baird & Jackson 

 

Study No. of cases % of Male Patients 

Roberts RS6 25 44 

Lee et al7 168 42.9 

Braid and Jakson3 24 70 

Present study 20 
Screw fixation- 70 

TBW- 60 

 

3) Mode of Injury 

In the current study, road traffic accidents constituted 

majority of cases, which was in accordance with study 

by Lee et al 

Study No. of Cases 
Commonest 

Mode 

Burwell HN 24 Fall from height 

Lee et al7 168 
Road traffic 

accident 

Present study 20 
Road traffic 

accident 

4) Laterality of Fracture 

In the present study, right ankle was more commonly 

affected, in accordance with Roberts RS, Beris et al. 

 

Study No. of Cases Right Left 

Roberts RS6 25 14 (56% ) 11 (44%) 

Bauer M 144 73 (51%) 71 (49%) 

Present study 20 11 (55%) 9 (45%) 
 

5) Type of Injury 

In this present study, Lauge-Hansen classification 

system was used for operative evaluation. The most 

common type of injury was supination-external 

rotation (55%), followed by supination-abduction 

injury (20%), in accordance with by Roberts RS, Baird 

and Jackson. 
 

STUDY 
NO OF 

CASES 
L-H TYPE PERCENTAGE 

Roberts RS6 25 SER 34 

Braid and 
Jackson3 24 SER 44 

Present study 20 SER 55 

 

6) Incidence of Individual Fractures 

In this study, five were isolated medial malleolus 

fractures, fifteen were bimalleolar fractures and is in 

accordance with study done by others. 
 

Study 
No. of 
Cases 

Isolated medial 
malleolus 

Bimalleolar 

Tejwani NC  
et al8 266 20 163 

Bab et al 4412 235 1705 

Present Study 20 5 15 

 

7) Radiological Union 

The average time to union was 10.6 weeks in screw 

fixation and 10.8 weeks in TBW. The average time 

union in other studies is shows in table below. 
 

Author Implant 
Union in 
weeks 

Al-Lamy, Al-Obaidy9 Screw fixation 9.4 

TBW 11.8 

L. Wobemo Lotha, Rohan 
Maske10 

Screw fixation 11.6 

TBW 9.2 

 

Present Study 

Screw fixation 10.6 

TBW 10.8 

 

8) Functional Results 

The results in current study were compared with that 

of Al-lamy Al-obaidy, Colton and Beris et al. 

 

Study 
Good to 

Excellent 
Fair Poor 

Colton11 18 (70%) 4 (15%) 4 (15%) 

Bauer M 105 (74.3%) 21 (14.6%) 16 (11.1%) 

Al-lamy Al-
obaid9 34 (85%) 4 (10%) 2 (5%) 

Present study 16 (80%) 3 (15%) 1 (5%) 
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Even though many reports of operative treatment of 

medial malleolar fractures have been published, 

comparison of the reports is difficult largely because of lack 

of uniformity in the subject material and in the criteria to 

assess the results. 

According to the Baird and Jackson’s Scoring System 

the current study showed that excellent and good results 

were achieved in 80% in patients treated with screw 

fixation and 80% in patients treated with tension-band 

wiring (the difference was not significant p=>0.05), In this 

study the mean time for radiological bone union was 10.6 

weeks (ranging from 8 to 17 weeks) for screw fixation 

patients and 10.8 weeks (ranging from 9 to 16 weeks) for 

TBW patients. This results slightly differ from the results of 

Khachariya J, Singh AM, Lotha LW, et al.10 

In present study there are two cases of superficial 

infection (1 in screw fixation and 1 in TBW) and one 

delayed union (in a case of screw fixation) out of 20 cases 

of the study and no non-union developed. Ostrum and 

Litski recently demonstrated the biomechanical advantages 

of the tension-band over other fixation techniques for 

medial malleolus. 

Rovinsky in his study showed that the tension-band is 

more technically advantageous over other types of fixation 

for fixation of small fragment fracture of medial malleolus 

and is not recommended for the fixation of vertical 

fracture. Vertical fractures are better managed with screw 

fixation. 

Screw fixation alone may provide poor stability against 

torsional forces. This may require an additional point of 

fixation, which may be a second screw or a Kirschner wire. 

Dr. Jones in his study disagrees with these results and 

showed that single screw fixation had similar results to 

double screw fixation. 

Limitation of movements and swelling of the ankle are 

usually the result of neglect in treatment of soft tissue. In 

present study better range of motion was noticed in 

patients managed with screw fixation (80%) as compared 

with patients managed with TBW (70%), this could be 

attributed to wide soft tissue dissection that was needed 

with the use of tension-band. 

Although early mobilization was advocated by AO 

group, other studies have found no significant difference in 

the results produced after early mobilization. In the current 

study, immobilization was done for 4 weeks. Partial weight 

bearing was advised for those with early radiological signs 

of union and full weight bearing when the signs of union 

were complete. The range of motion of ankle was reduced 

initially but improved over few weeks. 

In 20 of our patients there was no instability of ankle 

or subtalar joints, because we allowed sufficient time for 

the soft tissues around the ankle to heal. We preferred 

postoperative immobilization rather than allowing active 

ankle exercise as there was no difference in the results 

after 6 months of follow up. 

Bray noted that incidence of complications are less in 

patients who underwent immediate surgery when 

compared to those who underwent delayed surgery. Our 

study had proven it. 

Fair to poor results in the current series were seen due 

to wound infection and delayed union of medial malleolus. 

Restricted activity level and range of movement without 

radiological evidence of arthritis was noted in these four 

patients. 

Majority of the patients (80%) had good to excellent 

results in the current study, similar to what was observed 

in other series like Colton, De souza et al, Beris et al and 

Al-lamy Al-obaidy. 

The treatment of bimalleolar fractures with accurate 

open reduction and stable internal fixation using AO 

method and principles was found to give a high percentage 

of excellent and good results. This study supports these 

conclusions and was comparable with those in other 

studies. 

 

CONCLUSION 

 In present study, though there is no definitive criteria 

for using screw fixation or TBW. They were applied 

randomly. 

 Tension band wiring gave excellent results in small 

fragments and osteoporotic bones. 

 Vertical fractures of medial malleolus fractures with 

large fragment are best treated with screw fixation. 

 Equivocal results are seen in cases managed with single 

screw, two screws or screw with k-wire. 

 Better range of motion was noticed in screw fixation. 

This could be attributed to wide soft tissue dissection 

with the use of tension-band. 

 Tension band wiring is more technically advantageous 

and gives more stability against torsional forces in 

osteoporotic cases. 

 Both screw fixation and tension band wiring gave 

similar results in present study 

 Although our study period is short, and number of cases 

taken was less, with in the time frame, the present 

study had encouraging results. We conclude that both 

screw fixation and TBW can be used for treating 

fractures of medial malleolus. 

 Both methods can give good functional outcome. 
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