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Abstract 

Background: Ankle injuries may result from high energy as well as low energy rotational forces sustained during sports or a 

misstep during routine daily activities.3 Young and middle aged are more prone for this type of injury. Population-based 

studies suggest that the incidence of the ankle fractures has increased dramatically since the early 1960s.  

Objective: To evaluate the functional outcome and complications following open reduction and internal fixation of 

malleolar fractures of ankle in adults.  

Methodology: The study was a descriptive observational study conducted involving all the adult patients of malleolar 

fractures. Total of 35 subjects of malleolar fractures undergoing open reduction and internal fixation and fulfilling the 

eligibility criteria were selected for the study.  

Results: 31.4% subjects each were from 31-40 and 41-50 years age group with mean age of 39.32 +/- 4.16 years. 37.1% 

patients had Supination External Rotation and 34.3% patients had Pronation External Rotation type of injury. 82.9% 

patients had Bi-malleolar fracture. 11(31.4%) patients had excellent outcome. Post-operative complications included 

superficial skin infections in 17.1% and Ankle stiffness in 5.7% cases.  

Conclusion: At the end of 6 months, 11(31.4%) patients had excellent outcome, 19(54.3%) had good results, 3 (8.6%) 

patients had fair outcome while 2 (5.7%) had poor results according to Baird and Jackson score. Weber type B was the 

commonest type of fracture while supination external rotation injury was the most common mechanism of injury. 
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Introduction 

Sir Robert Jones said -Ankle is the most commonly injured 
joint of the body but the least well treated.1 They are 
usually mixed injuries, ligamentous and bony and each 
injury is an end result of the sequence of ligamentous and 
bony failure due to deforming forces.2 Malleolar fracture 
have varied presentations which have given rise to a wide 
variety of classification systems, of which two are Lauge - 
Hansens and Danis - Weber classification. Ankle injuries 
may result from low energy rotational forces sustained 
during sports or a misstep during routine daily activities.3 
Young and middle aged are more prone for this type of 
injury. In the recent times, due to the rapid urbanization 
and change in life style of the people, the incidence of road 
traffic accidents are rising rapidly and this tendency will 
probably continue more so, in the near future. Due to this 
continued trend, people are sustaining injuries and ankle is 
the one of the most frequently injured areas of the 
skeleton. Population-based studies suggest that the 
incidence of the ankle fractures has increased dramatically 
since the early 1960s.4,5 The ankle is a complex joint 

consisting of functional articulations between the tibia and 
fibula, tibia and talus, and the fibula and talus, each 
supported by a group of ligaments.5,6 Normally, the ankle 
joint has 15-20 degree of dorsiflexion and 35-40 degree of 
plantar flexion. This motion is essential for normal function 
and anything that reduces this motion will limit function of 
the entire foot-ankle complex.7,8. Many of the fractures 
which are stable are reduced by conservative treatment 
and have given good result. The other unstable displaced 
and open fractures require open reduction internal fixation 
(ORIF). The superiority of ORIF over closed treatment has 
been thoroughly demonstrated in literature.9,10 When 
malleolar fractures are not reduced accurately they may 
lead to post-traumatic painful restriction of motion or 
osteoarthritis or both.11-14 With regard to the treatment, 
there is still no consensus as to the optimal solution for 
malleolar fractures. These fractures require anatomical 
reduction and stable fixation. However, different operative 
techniques including screw-fixation, buttress plate fixation 
and ORIF have been adopted by different orthopaedic 
surgeons. Open reduction and internal fixation is generally 
the standard of care for unstable ankle fractures. However 
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very few investigators have examined the functional 
recovery following operative treatment of malleolar 
fractures. So, the purpose of this study is to assess 
functional outcome after open reduction internal fixation 
in these fractures. 

Material and Methods 

The study was a descriptive observational study conducted 
in Department of Orthopaedics, Post Graduate Institute of 
Swasthiyog Pratishthan, Extension Area, Miraj involving all 
the adult patients of malleolar fractures coming to our 
hospital and fulfilling the eligibility criteria 

Inclusion Criteria 

Patients of both sexes with age group 20 to 65 years 

Patients who have given their consent and are willing to 
undergo surgery 

Patients with all types of closed malleolar fractures 
(Unimalleolar, Bimalleolar, Trimalleolar) 

Exclusion Criteria 

Malleolar fracture associated with pilon fracture 

Malleolar fracture associated with lower one third fracture 
tibia 

Patients with old neglected fracture (more than 3 weeks 
old) 

Patient is medically unfit for surgery and or anesthesia 

Thus a total of 35 subjects of malleolar fractures 
undergoing open reduction and internal fixation and 
fulfilling the eligibility criteria were selected for the study. 
A detailed history was taken and the mode, type of injury 
was inquired. Patients were examined for other bony 
injuries and visceral injuries. All the patients included in 
the study were investigated thoroughly with – 

Routine blood investigations (complete blood count, 
Random blood sugar, serum urea and creatinine) Urine 
routine (albumin, sugar and microscopy) 

Radiological examination 

The fractures were then classified as per the Lauge-
Hansen’s and Weber’s classification both. All the patients 
were treated by open reduction and internal fixation once 
swelling decreased. The patients were followed up at 2nd 
week, 4th week, 6th week, 3rd Month and 6th month. 
Post-operative physiotherapy with early range of motion 
exercise was instituted. At the end of 6 months, patients 
were evaluated as per the rating of the Baird and Jackson 
criteria which included objective criteria, subjective criteria 
and Radiological evaluation. 

Data Analysis: Statistical analysis was carried out by using 
SPSS software version 21. 

Table 1: Demographic information of study subjects 

 Frequency Percentage 

Age group 

21-30 8 22.9 

31-40 11 31.4 

41-50 11 31.4 

51-60 4 11.4 

> 60 1 2.9 

Total 35 100.0 

Gender 

Female 12 34.3 

Male 23 65.7 

Total 35 100.0 

Majority of the subjects i.e. 31.4% each were from 31-40 
and 41-50 years age group. Mean age was observed to be 
39.32 +/- 4.16 years. Majority of study subjects were males 
23 (65.7%) whereas females were 12 (34.3%) 

Table 2: Distribution of subjects based on Lauge Hansen 
Classification 

Classification Frequency Percentage 

Supination Adduction 8 22.9 

Supination External Rotation 13 37.1 

Pronation Abduction 1 2.9 

Pronation External Rotation 12 34.3 

Pronation Dorsiflexion 1 2.9 

Total 35 100.0 

 
The mechanism of injury was classified based on Lauge - 
Hansen classification, in which 13 (37.1%) patients had 
Supination External Rotation, 12 (34.3%) patients had 
Pronation External Rotation, 8 (22.9%) patients had 
Supination Adduction and 1 patient each had Pronation 
Abduction and Pronation Dorsiflexion type of injury each 
respectively. 

Table 3: Distribution of subjects according to functional 
outcome 

Functional Outcome Frequency Percentage 

Excellent 11 31.4 

Good 19 54.3 

Fair 3 8.6 

Poor 2 5.7 

Total 35 100.0 

 Functional outcome was assessed by using Baird and 
Jackson score. At the end of 6 months, 11(31.4%) patients 
had excellent outcome, 19 (54.3%) had good results, 3 
(8.6%) patients had fair outcome while 2 (5.7%) had poor 
results. 

Table 4: Distribution of subjects according to complications 

Complications Frequency Percentage 

Superficial skin infections 6 17.1 

Ankle movement Restriction 2 5.7 

There were no cases of intra operative complications. Post-
operative complications included superficial skin infections 
(6 cases, 17.1%) and Ankle stiffness (2 cases, 5.7%). 
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Discussion 

Age Distribution: The age of the patients ranged from 23 
to 62 years with the fracture being most common in 3rd 
and 4th decade and an average age of 39.32 years. The age 
distribution in present study is in accordance to the 
previous literature. 15-17 A total of 25 patients of 
malleolar fracture were studied by Roberts et al.17 with 
mean of the study group as 40.0 years. Mean age observed 
in the studies by Beris et al.15 and Maruti CV et al.16 was 
30.7 years and 28.8 years. The age distribution in present 
study as well in other studies in literature shows that 
malleolar fractures are relatively more common in young 
adults. 

Sex Distribution: Male predominance was seen in present 
study with, 23 (65.7%) males to 12 (34.3%) females. Our 
findings were comparable with a study conducted by 
Nabeel Sham et al.12 and Maruti C V et al.16 who also 
observed male predominance in their series with 62% and 
70% male population in total reported cases. This is 
possibly due to the fact that in India, malesare involved 
more in outdoor activities like travelling, occupational 
movements, sports, etc. than females. 

Type of Fracture: In our study, 29 (82.9%) patients had Bi-
malleolar fracture, 2 (5.7%) had Medial malleolus fracture, 
3 (8.6%) had Lateral malleolus fracture and 1(2.9%) patient 
had Tri-malleolar fracture. As per weber's classification 6 
(17.1%) had Type A, 19 (54.3%) had Type B and 10 (28.6%) 
patients has Type C fractures. Listeal et al.15 in their series 
observed type B as the most common fracture with the 
prevalence of 64.8%. Hughes et al.17 also observed similar 
results with 60% cases of type B out of total cases. Type C 
was observed as the most common fracture in the series 
by Stufkens et al.18 with 47.7% cases of Type C and 33.9% 
cases of Type B fractures. 

Functional Outcome: Functional outcome was assessed by 
using Baird and Jackson score. At the end of 6 months, 
11(31.4%) patients had excellent outcome, 19 (54.3%) had 
good results, 3 (8.6%) patients had fair outcome while 2 
(5.7%) had poor results. In a similar study by Motwani et 
al. 19 40 cases of bimalleolar fractures of ankle were 
treated by ORIF. Excellent results were achieved in 23 
cases (57.5%), good in 10 cases (25%), fair in five cases 
(12.5%), and poor in two cases (5%). In a similar study by 
Shams et al12, out of 21 patients treated, overall good to 
excellent results were obtained in 17 patients (80.1%). Our 
findings were also comparable to the study of Maruti et 
al.16 (Excellent -20%, Good – 70%). 

Complications: There were no cases of intra operative 
complications. Post-operative complications included 
superficial skin infections (6 cases) and Ankle stiffness (2 
cases). Six patients who developed superficial skin 
infections, were treated with daily dressings and 

appropriate antibiotics after pus culture and sensitivity. All 
these infections subsided on treatment. Study conducted 
by Eugene and Beauchamp et al.20 had superficial 
infections in 9% patients. A similar incidence of SSi was 
also observed by Carragee EJ et al.21 (9%). We also had 2 
patients with ankle stiffness. This was probably due to the 
noncompliance of the patient to the advised physiotherapy 
regimen, as there was no means to monitor the 
physiotherapy of the ankle joint after discharge of the 
patient. 

Conclusion 

Weber type B was the commonest type of fracture while 
supination external rotation injury was the most common 
mechanism of injury. Management with open reduction 
and internal fixation gives excellent results without 
problems of pain, stiffness, squatting, and activity of daily 
living. This study recommends that surgical treatment of 
malleolar fracture is necessary to achieve anatomical 
reduction of the fracture fragments, ankle mortise 
congruity, restoration of the length of the fibula and 
restoration of syndesmotic integrity. Fracture must be 
fixed as early as possible preferably within 24 hours or 
once swelling decreases to prevent post-operative 
complications like excessive swelling, superficial infection. 
We also recommend starting range of motion of ankle as 
early as possible after suture removal preferably around 
two weeks and partial weight bearing around 4 weeks to 
prevent post-operative ankle stiffness. 

References 

1. Honigman P et al. After treatment of malleolar fractures following 
ORIF—functional compared to protect functional in a vacuum-
stabilized orthesis: a randomized controlled trial. Arch Orthop 
trauma. 2007 Apr; 127(3):195-203. 

2. Herbert Z. Prognostic aspects in Operated ankle fractures. Arch 
Orthop trauma. 1982; 100(4):237-41. 

3. Lindsjo U. Operative treatment of ankle-Dislocations: a follow up 
study of 306/321 cases. ClinOrthop. 1999: 28-38. 

4. Honkanen R, Tuppurainen M, Kröger H, Alhava E, Saarikoski S. 
Relationships between risk factors and fractures differ by type of 
fracture: a population based study of 12,192 perimenopausal 
women. Osteoporos Int.1998; 8:25-31. 

5. Michelson JD. Ankle Fractures Resulting From Rotational Injuries. J 
Am AcadOrthopSurg 2003 Nov-Dec; 11(6):403-12. 

6. Muhammad Ayaz Khan, Muhammad Shafiq, Ahmad Sohail 
Sahibzada. Operative management of closed ankle fracture with 
AO techinque.J Postgrad Med Inst Apr - Jun 2005; 19(2):162-5. 

7. Morris JM. Biomechanics of the foot and ankle. CORR. 1977 Jan- 
Feb; 122:10-17. 

8. Lindsjö.U. Operative treatment of ankle fractures. 
ActaOrthopScand Suppl. 1981; 189:1–131. 

9. Marsh JL, Saltzman CL. Ankle fractures. In: Bucholz RW, Heckman 
JD, Court-Brown CM, editors. Rockwood Green’s Fract. adults. 6th 
ed. Philadelphia: Lippincott Company; p. 2148–247. 

10. Leland RH, Mast JW. Ankle fractures and dislocations including 
Pylon Fractures. Chapmans Orthop. Surg. Philadelphia: J.B 
Lippincott Company; p. 812–45. 

11. Beris AE, Kabbani KT, Xenakis TA, Mitsionis G, Soucacos PK, 
Soucacos PN. Surgical treatment of malleolar fractures – a review 
of 144 patients. CORR. 1997 Aug; 341:90–8. 



Dr. Chetan Laljibhai Rathod International Journal of Medical and Biomedical Studies (IJMBS) 

 

252 | P a g e  
 

12. Shams N, Ahmed I, Hegde A. A study on surgical treatment of ankle 
fractures- A clinical study of 21 cases. IJBAR 2014; 05(04):190-92. 

13. LindsjÖ U. Operative treatment of ankle fracture-dislocations: a 
follow-up study of 306/321 consecutive cases. Clinical orthopaedics 
and related research. 1985 Oct 1; 199:28-38. 

14. O'connell F, Mital MA, Rowe CR. Evaluation of modern 
management of fractures of the oscalcis. Clinical orthopaedics and 
related research. 1972 Mar 1; 83:214-23. 

15. Liestal. Evaluation of ankle fractures, Non operative and Operative 
treatment. CORR 1979 No 138, p 111. 

16. Maruthi CV, Venugopal N, Nanjundappa HC, Dr.Siddalinga S. 
Bimalleolar Fracture of Ankle Joint Managed By Tension Band 
Wiring Technique: A Prospective Study. Sch. J. App. Med. Sci., 2014; 
2(1D):428-432. 

17. Hughes JL, Weber H, Willenegger H, Kuner EH. Evaluation of ankle 
fractures, Non operative and Operative treatment. CORR.1979; 
(138);111-18. 

18. Stufkens SA, Knupp M, Lampert C, van Dijk CN, Hintermann B. 
Long-term outcome after supination-external rotation type-4 
fractures of the ankle. Bone and Joint Journal. 2009 Dec 1; 
91(12):1607-11. 

19. Mohan K et al. To assess the clinical outcome of ankle fractures 
with regards to the demographic variables and the quality of 
reduction of the fractures. International Journal of Orthopaedics 
Sciences 2017; 3(2): 445-448. 

20. Beauchamp CG, Clay NR, Thexton PW. Displaced ankle fractures in 
patients over 50 years of age. J Bone Joint Surg Br. 1983 May; 
65(3):329-32. 

21. Carragee EJ, Csongradi JJ, Bleck EE. Early complications in the 
operative treatment of ankle fractures. Influence of delay before 
operation. J Bone Joint Surg Br. 1991 Jan; 73(1):79-82. 

 
 


