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ABSTRACT 
Bimalleolar fractures are a type of ankle fractures characterized by involvement of the medial and lateral malleoli into the fracture line. Ankle fractures are 
one of the commonest traumatic injuries, accounting for a tenth of all fractures. They are also found to be among the common traumatic injuries requiring 
hospitalization. With an observed trend of rising incidence across the world and the paucity of data available on the pathology in this area, ankle fractures 
require studies assessing the burden and management of the pathology in this region. Bimalleolar fractures account for approximately one-fourth of ankle 
fractures and are the focus of this study. 

Objectives: To determine the epidemiological characteristics and clinical patterns of bimalleolar fractures and evaluate the short-term outcomes within the 
last 10 years at the Buea Regional Hospital, Limbe Regional Hospital and St. Luke Clinic Buea. 

Methods: A retrospective observational study was carried out on bimalleolar fractures admission cases at three centres in the Fako Division between 2010 
and 2019. A data collection sheet was used to gather information on the demographic characteristics, clinical pattern, management and early postoperative 
outcome patterns of the cases. SPSS software was used for analysis, with one sample t test and Chi square test employed to assess correlations of the 
different variables tracked. 

Results: We identified 178 cases of bimalleolar fractures, and excluded 11 patient files due to inadequate data. Of the 167 files included 92(55.1%) were 
males, the mean age was 37.3 years (±15.80) with the fourth and third decades of life being the most frequent age groups in this study. Weber Classified 
cases revealed Type B bimalleolar fractures to be most common, as there were 24 cases (44.4%), with 133 closed fractures (79.6%) and 96 cases (57.5%) on 
the left ankle. Open Reduction Internal Fixation was the management option most employed. Surgical site infections occurred in 6 cases (5.5%) of the cases, 
with cases which underwent Open Reduction External Fixation accounting for most of these cases, while wound healing occurred within a month in 99 cases 
(49.1%). Partial weight-bearing was distributed differently between the operative and non-operative cases, with cases managed operatively taking longer to 
begin weight-bearing. Mean time to partial weight-bearing was 4.8 weeks (±1.81). 

Conclusions: Bimalleolar fractures are traumatic injuries with a male and active population predominance. Weber Type B fractures are the most frequently 
occurring bimalleolar fractures and most bimalleolar fractures were closed with a left-sided predominance. Wound complications were uncommon and time 
to weight-bearing depended on management modality. 

Keywords: Epidemiology; Road traffic accident; Bimalleolar fracture 

INTRODUCTION 

Bimalleolar fractures form part of ankle fractures, which are 
one of the most common fractures of the lower limb [1-3]. 
There has been a steady rise in ankle fracture incidence in 
both the young adult and elderly age groups [4,5] Ankle 
fractures are the second-most common fracture type 
requiring hospitalization [6]. Recent studies have found 
female predominance in ankle fracture studies [4-9], unlike 
the trend in the 20th century [10,11]. Bimalleolar fractures 
account for approximately one in four ankle fractures 
[10,11], and are the focus of this study. 
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Falls, sports and road traffic accidents account for most 
cases of bimalleolar fracture [7-11]. Bimalleolar fractures 
have three classification systems; the Lauge-Hansen system 
which is mechanism-based, the Weber system and the 
AO/OTA system which is an expanded version of the Weber 
system. Weber Classification system of bimalleolar fractures 
approximates the severity of the fracture and plays a role in 
management [12]. Management of bimalleolar fractures can 
be non-operative and operative, ranging from immediate 
weight-bearing to surgery and 12 weeks non-weight-bearing, 
depending on the severity of the injury, rehabilitation and 
professional demands of each patient [13]. Ankle fracture 
severity can be defined and classified into three groups 
including unimalleolar, bimalleolar and trimalleolar. 
Bimalleolar and trimalleolar fractures have similar outcome 
patterns while unimalleolar fractures show a significantly 
different pattern [14]. Several studies have examined the 
differences between severity groups concerning functional 
outcomes and show conflicting results. Some concluded that 
a fracture severity classification is a consistent predictor of 
functional outcome following surgery [15-17]. However, 
recent work by Egol [18] concluded that the type of fracture 
did not influence functional recovery [18]. Concomitant 
comorbidities should be investigated as they could 
significantly alter the management as well as recovery 
profiles. 

The purpose of this study is to elicit epidemiological data on 
bimalleolar fracture cases, clinical patterns and assess early 
post-operative outcome patterns. 

RESEARCH OBJECTIVES 

General Objective 

To determine the epidemiological characteristics and clinical 
patterns of bimalleolar fractures and evaluate the short-term 
outcome patterns. 

Specific Objectives 

The specific objectives of this study are: 

1. To determine the epidemiological characteristics
of bimalleolar fractures.

2. To describe the clinical patterns of bimalleolar
fractures.

3. To determine the short-term outcome patterns.

Research Scope

This study included cases of bimalleolar fractures at the 
Limbe Regional Hospital, Buea Regional Hospital, and St. 
Luke Clinic Buea between January 2010 and December 
2019. It excluded cases with inadequate patient information 
for the study. 

METHODOLOGY 

Study Design 

This was a hospital-based retrospective observational study 
carried out in the surgical departments of the Limbe 
Regional Hospital, Buea Regional Hospital and St. Luke 
Clinic Buea on admission files of bimalleolar fractures 
between January 2010 and December 2019. 

Study Duration 

This study was carried out between February 2020 to May 
2020. 

Study Area 

This study was carried out in the aforementioned centers, all 
located in the South West Region. 

The study was carried out in the Limbe Regional, Buea 
Regional Mutengene Baptist Hospital and St Luke Medical 
Centre. These hospitals are located in the South West region 
of Cameroon in the towns of Limbe, Mutengene and Buea. 
The Limbe Regional Hospital (LRH) is located in the town 
of Limbe, head quarter of the Fako division. Limbe, former 
Victoria also known as the town of friendship, is a seaside 
city in the south west region of Cameroon with a population 
of about 200.000 inhabitants. The LRH is a secondary health 
care facility which has the four main departments which 
include Internal medicine, Pediatrics, Obstetrics and 
Gynecology and Surgery with each department having 
specialists, general practitioners and nurses. It also has some 
specialized units like Ophthalmology, Dentistry, 
Neonatology, orthopedic surgery, Medical imaging unit and 
an Intensive care unit. The hospital has one orthopedic 
surgeon. The Buea Regional Hospital is found in Buea in the 
Fako Division of the South West Region of Cameroon on 
the foot of the mount Cameroon. The hospital is made up of 
many units including the following: the medical unit (male 
and female), the surgical unit, the pediatrics unit, the 
maternity unit, the HIV/AIDS unit, the Laboratory unit, the 
X-ray unit, the hemodialysis unit, the Tuberculosis unit, the
Diabetes unit, the theatre department and the Out-Patient
department (OPD). Each of the Unit is headed by a specialist
doctor. The Buea Regional Hospital (B.R.H) serves patients
from all over Buea and its environs. It admits clients for as
long as they can stay and get well and also carries out minor
and major surgery such as orthopedic surgery. St. Luke
Clinic Bokwai is a private health facility found in Buea that
specializes in orthopedic surgery. The institution has been
operational for 11 years, is adequately staffed and
appropriately equipped to handle bone fracture cases. It is a
reference center for orthopedic cases in Fako division. It is
run by an orthopedic surgeon and his team. These are three
of the main orthopedic centers in the South West region.

Study Population and Sampling 

The files studied were of patients diagnosed with bimalleolar 
fractures at the three centers included in this study from 
January 2010 to December 2019. 

Inclusion Criteria: 
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 Files of patients with bimalleolar fractures.

Exclusion Criteria:

 Admission files lacking adequate data.

Sampling Method:

 Convenience sampling was used in this study by
identifying cases of bimalleolar fracture admissions at the
surgical departments of the centers included in this study.

Study Procedure 

Administrative Procedure 

Ethical clearance was obtained from the institutional review 
board of the Faculty of Health Sciences of the University of 
Buea. Ethical Approval was issued on February 4th 2020 
with reference 2020/1127-1/UB/SG/IRB/FHS. 
Administrative Authorization from the Delegation of Public 
Health South West region was issued on March 26th 2020 
with reference R11/MINSANTE/SWR/RDPH/PS/608/864 
and from the Faculty of Health Sciences with reference 
2020/664/UB/AA/VD/RC/FHS. Administrative clearance 
was obtained from the Buea Regional Hospital, Limbe 
Regional Hospital and St. Luke Clinic Buea to carry out this 
study, all seen in the Appendix. 

Data Collection 

It constituted admission file study at the surgical 
departments of the Buea Regional Hospital, Limbe Regional 
Hospital and St. Luke Clinic Buea. Admission files of 
patients with bimalleolar fractures were identified and 
retained for further study. The data on demographics, past 
history, bimalleolar fracture classification, management and 

early post-treatment outcome for each patient was obtained 
and recorded on a concise data collection sheet. 

Data Management and Analysis 

The data collection sheets were checked each time they were 
returned from the field for completeness and use of correct 
code. The sheets were coded with each question given 
nominal values for the number of options available, with the 
figure 9.00 attributed to unspecified data in the files. This 
coding sequence was then used to input data into the SPSS 
23.0 software for analysis. Data was saved secretly in a 
computer with other backups as a precautionary measure. 
Analysis of each specific objective was done as follows: 

Frequencies and proportions are used to describe categorical 
variables, while mean and standard deviation are used to 
describe quantitative variables. The inferential statistics used 
were the one sample T-test and Chi square test where 
appropriate. The alpha criterion for statistical significance 
was set at a p value of 0.05, confidence interval at 95%. 

Ethical Considerations 

The admission files were diligently processed such that 
patient confidentiality was preserved. Each form identified 
with a serial number and core ethical principles respected in 
the data collection, management and analysis process. 

RESULTS 

Epidemiological Data 

The admission file study identified 178 cases of bimalleolar 
fracture. Of these, 11 files were excluded from analysis due 
to inadequate patient data. Hence, 167 admission files were 
included in this study (Figure 1). 

Figure 1. Flow Chart showing characteristics of admission files included in the study. 

Demographic Profile 

The patient files sampled had a sex distribution of 92 males 
(55.1%) and 75 females (44.9%) (p=0.21, 95% CI). In terms 
of patient age, the data indicates that bimalleolar fractures 

are most prevalent amongst patients between the ages 31-40 
(45 cases, 26%), 21-30 (37 cases, 22.8%), and 41-50 (33 
cases, 19.6%). The mean age stood at 37.3(±15.80), 
distribution demonstrated on Figure 2. 
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Figure 2. Bar Chart of Bimalleolar fracture patient age distribution. 
Bimalleolar fractures are more prevalent amongst the 
employed with 60 cases (35.9%), self-employed (40 cases, 
24%) and students (30 cases, 18%) (p=0.00, 95% CI). It was 
lowest amongst the retired with 4 cases (2.4%) and 
unemployed with 28 cases (16.8%). Patients with university 
education recorded higher rates of bimalleolar fractures with 

88 cases (52.7%) (p=0.00, 95% CI). The study found 27.5% 
of bimalleolar fractures were on pedestrians, making the set 
the most vulnerable group (p=0.002, 95% CI). Figure 3 
shows the distribution of the cases according to occupation. 
Table 1 below shows the demographic characteristics of the 
patients in this study. 

Figure 3. Bar Chart of Bimalleolar fracture patient Occupation Distribution. 
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Table 1. Socio Demographic Characteristics (N = 167). 

Demographic Category 
Frequency Percentage (%) Mean SD 

Characteristics 

Age 

1-10 10 6.0 

37.3 16 

11-20 10 6.0 

21-30 37 22.2 

31-40 45 26.9 

41-50 33 19.8 

51-60 14 8.4 

61-70 12 7.2 

71-80 4 2.4 

No response 2 1.2 

P-value (0.05) CI 

Sex 
Male 92 55.1 

0.21 95% 
Female 75 44.9 

Educational level 

Not attended 10 6.0 

0.00 95% 

Primary 16 9.6 

Secondary 44 26.3 

University/College 

education 
88 52.7 

No response 9 5.4 

Occupation 

Employed 60 35.9 

0.00 95% 

Self-employed 40 24.0 

Unemployed 28 16.8 

Student 30 18.0 

Retired 4 2.4 

No response 5 3.0 

Patient's status 

Rider/Driver 16 9.6 

0.002 95% 

Passenger 28 16.8 

Pedestrian 46 27.5 

Others 42 25.1 

No response 35 21.0 

Cause of Injury 

Road traffic accidents account for as many as 78 cases 
(46.8%) of the bimalleolar fracture patients, falls 38 cases 

(22.8%) and gunshot injuries 28 cases (16.8%), constituting 
the major causes for ankle injury. Table 2 below details the 
distribution. 
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Table 2. Cause of Injury. 

Mechanism of injury Frequency (n); N=167 Percentage (%) P-value (0.05) CI 

Motorcycle/motorcycle collision 8 4.8 

0.00 95% 

Motorcycle/motor vehicle collision 16 9.6 

Motorcycle/pedestrian collision 12 7.2 

Motor vehicle/pedestrian collision 24 14.4 

Motorized two-wheeler-bicycle 4 2.4 

Falls 38 22.8 

Gunshot injuries 28 16.8 

Sports injury 12 7.2 

Pathological 8 4.8 

Moto vehicle/motor vehicle 

collision 
14 8.4 

Unspecified 3 1.8 

The study split road traffic accidents into the different likely 
scenarios to ascertain which vehicles are most culpable in 
causing bimalleolar fractures. Pedestrians (27.5%) were the 
most vulnerable group in the cases caused by road traffic 
accidents and the data shows motor vehicle accounted for 
the largest proportion of these crashes. Data on the speed of 
the vehicle on impact and the degree of energy involved in 
the collision was lacking however, the literature indicates 
bimalleolar fractures-ankle fractures in general-are low 
energy injuries. Gunshot injuries accounted for a significant 
proportion of the bimalleolar fractures in the study. In the 
literature on ankle fractures falls, sports and road traffic 
accidents account are the commonest causative scenarios 
[10,11]. 

Clinical Presentation 

Every patient presented with pain on the affected ankle. 
Most patients also presented with limb deformity, inability 
to bear weight and swelling as seen in Table 3 below. 

Table 3. Symptoms on presentation. 

Symptoms Frequency Percent 

Pain 167 100 

Limb deformity 121 72.5 

Inability to move 135 80.8 

Swelling of foot or 

ankle 
94 56.3 

Traumatic injuries, specifically bone fractures, present this 
pattern of symptomatology however psychological response 
ranges from conservation withdrawal through the spectrum 
of denial, anxiety, anger and in some cases depression. 

Various causes of psychological disturbance in trauma 
patients have been elicited. These include pain, the acute and 
unexpected nature of the events, and these include in-
hospital management like procedures and interventions 
necessary to resuscitate and stabilize the patients. Specific 
problems that concern the trauma patient psychologically 
include helplessness, humiliation, threat to body image and 
mental symptoms. In some cases, the patients suffer from 
depression, delirium and post-traumatic stress disorder. 
Some interventions which prevent and limit such conditions 
include adequate pain relief, prevention of sleep and sensory 
deprivation, providing familiar surroundings and careful 
explanations and reassurance of the patient about their 
condition. Psychotherapy and pharmacological management 
are necessary in some cases [19]. 

Medical History 

The study investigated the presence of relevant past history 
in the cases of bimalleolar fracture identified. Medical 
information likely to affect patient outcomes were 
investigated, and most patients did not have any relevant 
comorbidities as shown in Table 4 below. 

Table 4. Comorbidities. 

History Frequency Percent (%) 

Diabetes mellitus 12 7.2 

Obesity 8 4.8 

Majority of patients reported drinking alcohol (107 cases, 
64.1%). However, just 14 cases (8.4%) reported smoking 
cigarettes. Majority (57, 76.6%) of female patients were not 
menopausal. Diabetes Mellitus has been shown to have a 
deleterious effect on wound healing which is in line with the 
pathophysiology of the disease [20]. Adequate blood glucose 
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control is important in gaining optimal recovery in cases 
managed operatively with a past history of Diabetes. In this 
study, 12 cases (7.2%) had a past history of Diabetes. 
Obesity was tracked in this study as the condition has been 
shown to predispose individuals to greater severity of ankle 
fractures [21]. Studies also found the condition to have no 
impact on recovery patterns following management [22,23]. 
Obesity was seen in 8 cases (4.8%). 

Smoking is an important risk factor for the occurrence of 
postoperative complications in ankle fracture patients [24]. 
Alcohol abusers were shown to suffer ankle fractures as the 
most common fracture in a study by Marley [25]. 

Clinical Pattern 

The data revealed 133 cases were closed fractures (79.6%), 
while 96(57.5%) of the fractures were on the left ankle as 
shown in Table 5 below. 

Table 5. Open or Closed, and Side of Fracture. 

Frequency (n); 

N=167 

P-

value 

(0.05) 

CI 

Fracture 

type 

Open 32 19.2% 

0.00 95% 

Closed 133 79.6% 

Unspecified 2 1.2% 

Side of 

fracture 

Right 65 38.9% 

Left 96 57.5% 

Unspecified 6 3.6% 

The Weber Classification was available in 54 of the patient 
files studied. Of these, 46.4% were found to be Type B, 
while Type C was the least common bimalleolar fracture 
type in this study. The data distribution is shown in Table 6 
below. 

Table 6. Weber Classification of cases. 

Weber Classification Frequency Percentage (%) 

Type A 20 37.0 

Type B 24 44.4 

Type C 10 18.5 

Total 54 100.0 

Road traffic accidents account for 28 (51%) of the Weber 
classified fractures, as well as most cases of Type A and B 
fractures. Falls account for an equal proportion of Type C 
fractures as road traffic accidents. X2 test revealed a 

significance of 0.133, meaning the relationship between the 
variables is not statistically significant at p value 0.05. There 
were 4 cases of obese patients with classification available, 
with 2 suffering Type B fracture and the other 2 Type C 
fracture. The association was statistically significant at a p 
value of 0.00(95% CI). 

Management and Early Postoperative Outcome 

Management 

Definitive management was mostly open reduction internal 
fixation as it was used in 92 cases (55.1%). Other definitive 
procedures were placement of cast (45 cases, 26.9%), Open 
reduction external fixation (9.6%), ankle sprint (6%) and 
arthrodesis (1.2%). The distribution was statistically 
significant as seen in Table 7. 

Table 7. Management. 

Procedure 

Frequency 

(n); 

N=167 

Percentage 

(%) 

P-value

(0.05)
CI 

Placement 

of cast 
45 26.9 

0.00 95% 

Ankle 

splint 
10 6.0 

Open 

reduction 

internal 

fixation 

92 55.1 

Open 

reduction 

external 

fixation 

16 9.6 

Arthrodesis 2 1.2 

Unspecified 2 1.2 

Arthrodesis in this study was carried out in cases of 
neglected bimalleolar fracture presenting with chronic 
intractable pain due to malunion arthritis. ORIF was the 
treatment of choice, particularly with the more severe 
fractures while placement of cast was most utilized in the 
less severe bimalleolar fractures. Correlation of management 
modality and fracture classification (54 classified cases) is 
shown below in Table 8. 
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Table 8. Weber Classification/Management. 

Weber Classification 
Management 

Total P value 
ORIF OREF Cast Splint Unspecified 

A 

Count 10 0 6 4 0 20 

0.01 

(% Within 

Classification) 
(50%) (0.0%) (30%) (20.0%) (0.0%) (100.0%) 

B 

Count 18 2 2 0 2 24 

(% Within 

Classification) 
(75.0%) (8.3%) (8.3%) (0.0%) (8.3%) (100.0%) 

C 

Count 8 2 0 0 0 10 

(% Within 

Classification) 
(80.0%) (20.0%) (0.0%) (0.0%) (0.0%) (100.0%) 

Total 

Count 36 4 8 4 2 54 

(% Within 

Classification) 
(66.7%) (7.4%) (14.8%) (7.4%) (3.7%) (100.0%) 

The correlation of fracture type to management shows Type 
A fractures have a 50% distribution between operative and 
non-operative management. This ratio falls greatly for Type 
B fractures with 83.3% managed operatively, while Type C 
fractures are entirely managed operatively. The Chi Square 
tests are all less than 0.05 meaning there is a positive 
statistically significant relationship between these two 
variables, with management modality dependent on the 
fracture type. 

Outcome 

The early post-stabilization outcomes were investigated. 
SSI, wound healing and onset of partial weight-bearing used 
as markers of progress. Among the patients that underwent 
surgery [26], 6(5.5%) had an SSI postoperatively, 54(49.1%) 
wounds healed within a month while 52(47.3%) healed after 
a month. Most patients started partial weight-bearing at 1 
month (58 cases, 34.7%) and three weeks (39 cases, 23.4%). 
Complete distribution is shown in Table 9 below & 
Correlation of surgical procedure to surgical site infection is 
shown in Table 10 below. 

Table 9. Outcome. 

Category Frequency (n); N=167 Percentage (%) P-value (0.05) CI 

Surgical Site Infection 

0.00 95% 
Yes 6 5.5 

No 100 92.7 

No response 4 1.8 

How long after surgery for wound healing Mean SD 

< 1 month 54 49.1 

1.33 0.54 > 1 month 52 47.3 

No response 4 3.6 

Onset of partial weight-bearing P-value (0.05) CI 

2 weeks 18 10.8 

0.00 95% 

3 weeks 39 23.4 

1 month 58 34.7 

Less than 2 months/Greater than 1 month 36 21.6 

2 months 10 6.0 
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Table 10. Surgical Site Infection/Management. 

Surgical Procedure 
Surgical Site Infection 

Total p value 
Yes No Unspecified 

Open reduction internal 

fixation 
2(2.2%) 88(95.7%) 2(2.2%) 92(100.0%) 

0.01 
Open reduction external 

fixation 
4(25.0%) 12(75%) 0(0.0%) 16(100.0%) 

Arthrodesis 0(0.0%) 2(100.0%) 0(0.0%) 2(100.0%) 

Total 6(5.5%) 102(92.7%) 2(1.8%) 110(100.0%) 

SSI is uncommon in this study. Cases of OREF show the 
highest postoperative SSI rate (25%). The p value for this 
correlation was 0.01, indicative of the statistical significance 
of the observed relationship between these 2 variables. 

Diabetic patients that underwent surgery did not suffer from 
SSIs postoperatively; however the relationship between the 
variables was not statistically significant. Table 11 below 
shows the correlation between surgical management and 
wound healing time. Wound healing occurred within a 
month in 52(56.5%) of the ORIF cases, while the OREF and 
Arthrodesis cases needed over a month for wound to heal. 
The relationship of these variables is statistically significant 
(0.00) at a significance level of 0.05. Only 4 patients with a 
past history of Diabetes were managed operatively, ORIF for 
2 and OREF for the other 2. All these cases the wound took 
longer than a month to heal however no statistical 

significance was found in this multivariate analysis. The 
obese patients in this study showed a wound healing pattern 
of 75% within a month, and 25% after a month and this 
association was statistically significant at 0.006(95% CI). 
These obese patients also did not suffer any SSIs 
postoperatively (p value 0.00).Partial weight-bearing was 
started most often at 1 month (58 cases, 34.7%), 03 weeks 
(39 cases, 23.4%) and between 1 month and 2 months (36 
cases, 21.6%) following management, with mean of 4.8 
weeks (SD 1.8). A cross-tabulation of definitive 
management and time to partial weight-bearing is shown in 
Table 12. The non-operative management options mostly 
began weight-bearing within a month of management, while 
cases managed operatively took longer to start weight-
bearing. The relationship between these two variables is 
significant. 

Table 11. Surgical Procedure/Wound Healing crosstab. 

Surgical Procedure 
Wound Healing 

Total p value 

Unspecified < 1 month > 1 month

Open reduction internal 

fixation 
4(4.3%) 52(56.5%) 36(39.1%) 92(100.0%) 

0.00 
Open reduction external 

fixation 
0(0.0%) 2(12.5%) 14(87.5%) 16(100.0%) 

Arthrodesis 0(0.0%) 0(0.0%) 2(100.0%) 2(100.0%) 

Total 4(3.6%) 54(49.1%) 52(47.3%) 110(100.0%) 
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Table 12. Management/Weight-bearing. 

Management 

Partial weight bearing 

Total P value 
Unspecified 2 weeks 3 weeks 1 month 

Less than 

2/Greater 

than 1 

month 

2 months 

Unspecified 

(%) 
2(100%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 2(100%) 

0.00 

Placement of 

cast 
0(0.0%) 14(31.1%) 15(33.3%) 12(26.7%) 4(8.9%) 0(0.0%) 45(100%) 

Ankle splint 0(0.0%) 2(20.0%) 6(60.0%) 2(20.0%) 0(0.0%) 0(0.0%) 10(100%) 

ORIF 4(4.3%) 2(2.2%) 14(15.2%) 40(43.5%) 26(28.3%) 6(6.5%) 92(100%) 

OREF 0(0.0%) 0(0.0%) 4(25.0%) 4(25.0%) 4(25.0%) 4(25.0%) 16(100%) 

Arthrodesis 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 2(100.0%) 0(0.0%) 2(100%) 

Total 6(3.6%) 18(10.8%) 39(23.4%) 58(34.7%) 36(21.6%) 10(6.0%) 167(100%) 

DISCUSSION 

The study aimed to determine epidemiological 
characteristics, clinical and early postoperative outcome 
patterns of bimalleolar fracture patients at three centers in 
the Fako Division over 10 years spanning from 2010 to 
2019. 

Epidemiological Characteristics 

The epidemiological data in this study showed a higher 
occurrence in males (92 cases, 55.1%) which is in line with 
the findings of several earlier studies done in Europe and the 
US [10,11], as well as the studies on the African continent 
[3,27]. However, the data is not in line with the trend of 
greater female predominance in the more recent studies by 
Thur [7] and Juto [9] in Europe. This could be explained by 
the higher incidence of road traffic accidents in Cameroon as 
well as the greater mobility of men relative to women 
compared to Europe [28,29]. The study showed the highest 
incidence in the 3rd and 4th decades, which mirrors the study 
by Ngunde [3], as well as a mean age of 37.3 years (±15.80) 
which is similar to the mean age of 33.3 years(16.04) seen in 
Ngunde [3] The age distribution and mean age is similar to 
the data by other studies on ankle fractures 
quoted.[4,7,11,12] Employment also proved to be a 
significant risk factor in the incidence of bimalleolar 
fractures, making up 60% of the cases in this study. This is 
expected as the active population engages in higher-risk 
circumstances than the dependent population, exposing 
themselves to such injuries more regularly. 

Cause of Injury 

The most common cause of injury was road traffic accidents 
in this study (78 cases, 46.8%), followed by falls and 
gunshot injuries. Studies by Sobgny [29] and Chichom [28] 
outline the high rate of RTAs in Cameroon relative to other 
parts of the world, while Ngunde [3] found pedestrians 
(26.52%) to be the most vulnerable to lower limb injuries as 
was seen in this study with pedestrians accounting for 27.5% 
of victims of bimalleolar fractures following a RTA [3]. The 
study by Kuubiere [27] in Tamale, Ghana found similar 
causes however RTAs accounted for a greater proportion of 
the ankle fractures (88.6%) than seen in this study. Ngunde 
[3] also found ankle fractures to account for almost a tenth
of all lower limb fractures caused by road traffic accidents
[3]. The studies in other parts of the world find falls the most
incriminating, followed by road traffic accidents and sports,
which was dissimilar to the causation distribution seen in
this study [7-11].

Clinical Pattern 

Symptoms of bimalleolar fractures are well documented and 
mirrored by the findings in this study. Most of the cases 
were closed fractures (133, 79.6%) which is the distribution 
seen in all ankle fracture studies, however the incidence of 
open fractures was significantly higher than the 1 to 3% 
incidence seen in the literature [7,9,11]. This is explained by 
the high impact cause of injury in this study, RTAs, 
compared to these studies in the West. The left-sided 
predominance is accounted for by the left side of vehicles 
being most vulnerable in road traffic accidents, which was 
the observed distribution in the study by Ngunde [3], as well 
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as the study by Sakaki [30]. However, a right-sided 
predominance is more common in the literature [4,7,9,11]. 

Comorbidities investigated in this study were uncommon 
among the cases, however some statistically significant 
relationships were observed. The obese patients were found 
to have Type B and C bimalleolar fractures, which is similar 
to the study by Strauss [22] who found a higher severity of 
bimalleolar fractures in the obese compared to the non-obese 
patients. Obese patients were also not found to have worse 
early postoperative outcomes, which mirrors the study by 
Matson [33] which found a similar pattern. Diabetic patient 
correlations to outcome factors were not found to be 
statistically significant, indicating a need for more focused 
research as the literature shows Diabetes to be a significant 
risk factor for postoperative wound complications [19,20,31-
46] The Weber Classification of these cases was available in
54 of the admission files. Transsyndesmotic (Type B)
fractures made up 24 of the cases (44%), followed by
infrasyndesmotic (Type A) 37.0% and lastly 
suprasyndesmotic fractures (Type C) 18.5%. Similar
distribution was seen in the study by Court-Brown et al. with
Type B making 52% of the cases in their study; Type A 38%
and Type C 10% [11]. The analysis of dependence of type of
fracture on mechanism of injury found no relationship
between the two variables of statistical significance. While
Type A fractures were mostly female (60%), Type C mostly
male (80%) and Type B evenly distributed, the data was not
statistically significant. Comparatively, the study by Juto [9]
found a Weber Type A bimalleolar fractures to be mostly
female (60.2%), Type B mostly female (60.1%) and Type C
was more evenly distributed (48.7%).

Management 

Management of bimalleolar fractures can either be operative 
or non-operative, with stability and displacement of the bony 
fragments being the main factors influencing the choice of 
management. In this study, 110 cases (65.9%) cases were 
managed operatively with Open Reduction Internal Fixation 
making up 55.1% of all management options undertaken. 
Open Reduction External Fixation (9.6%) was most often 
used in open fracture management while Arthrodesis was 
employed in 2 cases presenting with intractable ankle pain. 
Surgical management is most widely used in fracture 
management with a low threshold to choosing this option as 
studies have found better functional outcome following 
surgery relative to conservative management [47,48]. While 
operative management was employed most frequently, the 
data revealed a more conservative approach in this sub 
region as surgery rates are higher in other ankle fracture 
studies [4,7,48]. This could be explained by the paucity in 
orthopedic surgeons in the region and the middle to low-
class socioeconomic status of these communities. 

The Weber Classification system of bimalleolar fractures is 
based on the location of fracture relative to the ankle 
syndesmosis. The higher the level of the fracture, the more 

unstable the joint and hence a need for invasive reduction of 
the bony fragments. As such, Type B and C fractures were 
almost all managed operatively. Type A bimalleolar 
fractures were mainly managed non-operatively, bone 
fragment displacement a likely reason for the proportion 
managed operatively which radiographic material would 
have helped investigate but was unavailable in the files. This 
correlation between the classification and management 
employed is in line with the literature on bimalleolar 
fractures [2,4,11,13]. 

Outcome 

This study was admission file-based, and it assessed the 
short-term outcomes by investigating surgical site infection, 
time to wound healing, and time to partial weight-bearing. 
Surgical site infection occurred in 5.5% of the cases surgical 
cases, which falls within the 3-8% range of SSIs found in the 
literature [49-53]. Open Reduction External Fixation was 
seen as an important factor in SSI cases, as one-quarter of 
the OREF cases suffered an SSI. Among the major 
indications for OREF are open fractures, malunion and 
infected fracture cases all of which increase the risks for SSI 
hence explaining this observation in this study. Similar 
patterns were seen with the wound healing as OREF cases 
took over a month for wound to heal, as expected with an 
external fixator(s) in place. 

The comparative study by Niloofar between early weight-
bearing at 2 weeks and late weight-bearing at 6 weeks 
following ORIF of ankle fracture cases found the early 
weight-bearing group to have significantly better functional 
outcome at the 6-week postoperative checkup relative to the 
late weight-bearing group, while Firoozabadi [54] found 
immediate weight-bearing to be of import in management of 
ankle fractures managed post-operatively. 

Partial weight-bearing in this study occurred most frequently 
at the 1 month and 3 weeks following treatment with a mean 
of 4.7 weeks (±1.8) (p value 0.00, CI 95%). Operative 
management cases began weight-bearing between 4 weeks 
to 8 weeks postoperatively, while the non-operative group 
began sooner, in less than 4 weeks. 

Strengths and Limitations 

Strengths 

 This study provides data on bimalleolar fractures in
Cameroon. The study reveals the prevalence of
bimalleolar fractures in the region as well as its
hospitalization burden to the victims.

 The data outlines various factors relevant to bimalleolar
fracture management and brings out dependence
relationships and trends in its occurrence and
management which could be used to improve
management of future bimalleolar fracture cases in the
region.
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Limitations 

 Some admission files were incompletely filled and
reduced the sample size.

 The study has data on the hospital-based bimalleolar
fractures while out-patient managed cases and patients
managed by bone settlers in the region are not
accounted for.

 The study was based on admission file data; hence
longer-term outcome patterns could not be ascertained.

CONCLUSION 

Bimalleolar fractures are trauma injuries with a male and 
active population predominance. As has been reported in 
several studies in Cameroon, road traffic accidents account 
for most of the bimalleolar fractures in this study [143,144]. 

Closed fractures were most prevalent, with a left-sided 
predominance observed. The left-sided predominance is 
expected with RTAs as the commonest cause of injury. 
Where Weber Classification was available, Type B fractures 
were the most prevalent followed by Type A and lastly Type 
C bimalleolar fractures. 

Management of bimalleolar fractures, this study found, was 
mainly surgical and analysis revealed Weber Type B and C 
were almost entirely managed operatively while Type A 
fractures were mostly managed conservatively with cast 
placement or ankle splint application. Surgical Site 
Infections occurred in 5.5% of the cases and occurred most 
commonly in cases that underwent an OREF procedure. 
Wound healing patterns were similar to SSI patterns, with 
OREF cases taking longer to heal, while partial weight-
bearing occurred most commonly between 3 weeks and 6 
weeks following management with a mean time of 4 weeks 
5 days. 

RECOMMENDATIONS 

Faculty of Health Sciences 

The paucity of data on the topic in the Fako division is 
significant, given bimalleolar fractures occur frequently in 
our setting. There is a need for more studies to be carried out 
on the topic, for comparative purposes and to improve the 
data available on bimalleolar fractures in the region. 

Health Facility 

 Medical research hinges greatly on hospital records of
admissions over the years with admission files being
pivotal in future studies requiring retrospective analysis.
It is vital relevant medical information be documented
in the patient files, beginning with a history of the
illness, clear outline of investigations and diagnosis, and
in-hospital follow-up. We cannot overemphasize the
necessity of filling admission files as this study suffered

from a lack of radiological and classification 
information on these bimalleolar fractures files perused. 

 The data from this study revealed time to partial weight-
bearing in operative cases to be longer than the optimal
time found in the literature for the management of ankle
fractures. Beginning weight-bearing at 2 weeks
postoperatively has been shown to yield better
functional outcome than late weight-bearing regimes
[55].
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