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Abstract

Original Research Article |

The aim of this work was to study the epidemiological and therapeutic aspects of bimalleolar fractures in the
Orthopedics-Traumatology Department of the Kati University Hospital Center. This was a descriptive retrospective
study of a series of 63 recent bimalleolar fractures collected between June 1, 2016 and May 31, 2019. The mean age of
the patients was 40.68+14.32 years with extremes of 18 and 75 years. The age group of 21 to 40 years was the most
affected with 50.8% of cases. Male sex was predominant (sex ratio: 2). Road accidents and domestic accidents (falls)
were the main etiologies of these fractures. Weber's C-Type was predominant with 49.2%. Fractures were open in 25.3%
of cases. Treatment was surgical (66.7%) or orthopedic (33.3%). K-wire was the most used implant for both the lateral
malleolus (28 cases) and the medial malleolus (19 cases). The evolution was favourable in 64 cases (62.74%). Infection
was the most common secondary complication (9.5%). Overall algofunctional outcomes were good in 84.3%.
Bimalleolar fractures are frequent and severe traumatic injuries. Their treatment should restore the anatomy and function
of the ankle and prevent the harmful occurrence of complications.

Keywords: Bimalleolar Fractures, Adult, CHU-Kati.

Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original

author and source are credited.

INTRODUCTION

Bimalleolar fractures are common traumatic
injuries. They must be considered not as simple fractures
but as extensive osteoarticular lesions that do not admit
of any anatomical imperfection. These are serious
injuries that can seriously impair the function of the
ankle and lead to major disability. Their care is now well
codified. Although it is much more surgical, orthopedic
treatment has some indications, especially in countries
with limited resources.

The aim of this work was to study the
epidemiological and therapeutic aspects of bimalleolar
fractures in the Orthopedics-Traumatology Department
of the Kati University Hospital Center.

METHODOLOGY

This study was retrospective descriptive on a
series of 63 recent bimalleolar fractures in 63 patients
treated in the Orthopedics-Traumatology Department of
the Kati University Hospital Center. It extends over 03
years from June 1, 2016 to May 31, 2019. All patients
treated during the study period for recent bimalleolar
fractures (less than 3 weeks) with a follow-up period
greater than or equal to one year were included. Patients
with ankle fractures with predominant distal tibial
involvement, patients with unimalleolar fracture (medial
or lateral), and patients lost to follow-up were not
included in this study. (Figure 1)
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Figure 1: Flow chart of bimalleolar fractures of study

The clinical examination coupled with the
standard X-ray of the ankle in two incidences (face and
profile) made it possible to make the diagnosis and
determine the associated lesions. Fractures were
classified according to Weber and skin opening
according to Gustillo and Andersonn. The therapeutic
indications were defined according to the type of
fracture, the extent of the displacement and the
associated lesions. The treatment was orthopedic or
surgical supplemented by rehabilitation. Orthopedic
treatment used two modes of stabilization after
reduction, represented by the cruropedic plaster cast and
the plaster boot. In addition to clinical monitoring, an X-
ray check was carried out on D7, D14 and D21 to detect
any secondary displacement. For surgical treatment,
locoregional anesthesia was used in all patients. The
installation was dorsal decubitus with a pneumatic
tourniquet on the ipsilateral thigh. Open fractures were
treated urgently and closed fractures were delayed.
Treatment of open fractures included careful
debridement, reduction of foci, and fixation most often
with brooches. Patients were evaluated according to the
anatomical criteria of Lecestre and Ramadier [1], and the
algofunctional criteria of Kitaoka [2]. A minimum of one
year of follow-up was necessary to evaluate the results.

Data on age, sex, etiologies, anatomopathological
aspects, therapeutic and evolutionary aspects were
collected. These data were analyzed using SPSS v20-
32bit2 software in the following steps: coding of
variables, computer input, statistical analysis of the data,
and tabling to summarize the results. The significance
threshold was set for p-value below 0.05. Statistical
analyses were performed with a 95% confidence interval.

Ethical considerations: This study was
conducted in accordance with the protocol of good
clinical practice and the principles of the Declaration of
Helsinki. The investigators observed total anonymity of
the information obtained during the study.

RESULTS

The mean age of the patients was 40.68+14.32
years with extremes of 18 and 75 years. The age group
of 21 to 40 years was the most affected with 50.8% of
cases. Male sex was predominant (sex ratio = 2).
Bimalleolar fractures concerned the right ankle in 50.8%
and the left ankle in 49.2%. The circumstances of
occurrence are summarized in Table I.

Table 1: Etiologies of bimalleolar fractures.

Etiologies

Road accident

Domestic accident (fall)

Work accident

Sports accident

Brawl

Total

Number | Percentage
42 66,6

15 23,8

02 03,2

02 03,2

02 03,2

63 100,0
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According to Weber's classification, the
fractures were C-type (49.2%), B-type (34.9%) and A-
type (15.9%). Open fractures accounted for 25.3% of
cases. According to Gustillo and Andersonn, they were
divided into 11.1% type 11; 07.9% type | and 06.3% type
I1IA. Other associated lesions included fracture of the
posterior malleolar (07 cases), distal tibiofibular diastasis
(21 cases), talocrural dislocation (07 cases), and
osteochondral lesions (03 cases). The mean time before
consultation was 107.87 hours with extremes of 0.5 to
504 hours. Nineteen percent of patients have used
traditional treatment before being admitted to our
department. The mean time before treatment was
66.22+86.92 hours. Treatment was surgical (66.7%) or
orthopaedic  (33.3%). The orthopedic method of
stabilization were cruropedious plaster (20.6%) and
plastered boot (12.7%). Surgical fixation of the lateral
malleolus was provided by screw-in plate (27.0%) or
brooch (38.1%). The surgical fixation method of the
medial malleolus are summarized in Table II.

Table Il: fixation method of the medial malleolus

Fixation method Number | Percentage
Screwing 08 12,7
K-wire fixation 16 254
Screwing and pinning | 02 03,2
Haubannage 15 23,8
Other 01 01,6
Total 42 66,7

Other: Tibiopedious exofixation

Additional surgical procedures included
temporary syndesmodesis (05 cases) and screwing of the
posterior malleolar (01 cases). The mean time to
immobilization was 5.61+2.75 weeks, Extremes of 2 and
16 weeks. The mean time to support was 14.59 + 5.86
weeks with extremes of 7 and 35 weeks. Rehabilitation
was prescribed in all patients. She was assisted by a
physiotherapist in 28.6%. Secondary complications were
represented by infection (9.5%), skin necrosis (4.8%)
and secondary displacement (1.6%). In the late stage,
there was limitation of ankle amplitudes (15.9%),
algodystrophy (7.9%), migration of osteosynthesis
material (3.2%), nonunion of the medial malleolus
(1.6%) and vicious callus of the lateral malleolus (1.6%).
The results according to the Lecestre and Ramadier
criteria were good (82.5%), fair (14.3%) or poor (3.2%).
Kitaoka's  average score was  81.25+16.67.
Algofunctional outcomes were good (77.8%), fair
(15.9%), or poor (6.3%).

Figure 2: Bimalleolar fracture of the left ankle
A: X-rays of the knee and ankle objectifying the
fracture;

B: X-ray at postoperative day 1;

C: X-ray showing consolidation;

D: X-ray after removal of osteosynthesis material;

E: Clinical appearance of the ankle.

DiscussIioN

Bimalleolar fractures are very common. They
represent 9% of fractures and affect 187/100000 people
per year [1, 2]. Our study reports 8.8% malleolar
fractures, of which 61.8% were bimalleolar and regularly
monitored. A predominance of the male sex was found
(sex ratio = 2). This male predominance is reported by
several studies [5-8]. However, other studies report a
predominance of women, particularly in elderly patients
[9, 10]. The mean age of the patients was 40.68+14.32
years. Young workers between the ages of 21 and 40
were particularly affected, accounting for more than half
of the cases (50.8%). This could be explained by the
physical and professional activities of this age group
which expose him to etiological circumstances.
Bimalleolar fractures affected both the left and right
ankles with 49.2% and 50.8% respectively. Y. Asloum et
al., [7], and Zhongbing L. et al., [8], found a predominant
involvement of the right side in 54.93% and 62.35%,
respectively. Road traffic accidents, falls, and sports
accidents represent the main etiologies of malleolar
fractures [9, 10]. Our study, like that of Ahmad Hafiz Z
[5], found a predominance of road traffic accidents.
However, in France, Y. Asloum et al., [7], found a
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predominance of domestic accidents and sports
accidents. A predominance of Weber's C- type fractures
was found with 49.2%, followed by type B fractures in
34.9% of cases. This predominance of Weber's C-type
was also found by Ahmad Hafiz et al., [5], in 64% and F
Raherinantenaina et al., [11], in 60%. On the other hand,
P. Maisongrosse et al., [13], in a study of 45 cases in the
elderly reported 36 Weber’s B-type, i.e. 80% of cases.
Syndesmosis involvement was found in 20.58% of cases.
F. Raherinantenaina et al., [11], in a study of 100 cases
in Madagascar found 13% tibiofibular syndesmosis
lesions. Osteochondral lesion was found in 3 cases. This
lesion could have been underestimated because of its
often not easy diagnosis on standard X-rays and the
almost total absence of CT scanning. Several lesions
were associated with bimalleolar fractures. This could be
due to the violence of the trauma. There were 7 fractures
of the posterior malleolar (6.86%). The incidence of this
lesion varies between 7 and 44% depending on the study
[14]. Fractures were open in 25.3% with a predominance
of Gustillo and Andersonn type 11 (11.1%). O J Ogundele
et al, [15], observed 30% open fractures. The
predominance of type Il is also reported by P.
Maisongrosse et al., [13].

The treatment of choice for bimalleolar
fractures remains surgical. Nevertheless, orthopedic
treatment retains some indications [16, 17]. In addition,
orthopedic treatment is compatible with good long-term
clinical and anatomical results despite malleolar
reduction defects, thanks to mechanisms for correcting
the various intrafocal imperfections. In our context, the
lack of financial means, the apprehension for surgery and
the clinical condition of some patients were the factors
motivating orthopedic treatment. Open, reduction and
internal fixation (ORIF) is the treatment of choice for
displaced or unstable bimalleolar fractures [7-15]. It aims
to obtain an anatomical reduction and maintain it with a
stable assembly in order to consider rehabilitation as
early as possible [15-18]. The lateral malleolus is
important for ankle stability [19]. If its osteosynthesis by
nail has the advantages of a minimally invasive
percutaneous technique (reducing the risk of cutaneous
complications) and stable fixation [7], open
osteosynthesis by plate remains the reference treatment
[7-16]. Surgical treatment was predominant (66.7%) in
our study. K-wire was the most used implant for both the
lateral malleolus (28 cases) and the medial malleolus (19
cases). This could be explained by the fact that it is less
expensive, easily accessible and easy to bone fixation
[17]. There is no consensus on the method of treatment
of syndesmosis injuries. For some authors, it is
recommended to reduce and fix the lateral malleolus and
the medial malleolus first and to look for a diastasis on
the X-ray. Fixation of the syndesmosis is necessary if the
diastasis is greater than 3 or 4 mm and the screw is
removed between 3 and 6 weeks [6-16]. For others,
ligament injuries of the syndesmosis occurring in the
context of malleolar pinch injuries do not require any
special treatment. Indeed, due to the integrity of the

interosseous membrane upstream of the bony focus, the
exact osteosynthesis of the latter places the fibula in a
good position in the fibular notch and the tibiofibular
ligaments in the best conditions for healing. The
observation during surgery of a radiographic widening of
the syndesmosis justifies not the implantation of a
syndesmotic screw which only accentuates the conflict
but a resumption of the reduction of the fibular focus
[20]. In our study, a temporary syndesmotic procedure of
3 weeks was performed in 5 cases. Treatment of posterior
malleolus fracture is controversial [20, 21]. Fixation of
fragments involving less than 5% to 10% of the articular
surface is technically demanding, with the possibility of
crushing them by screws or plate [22]. Open fractures
accounted for 25.3% of cases. They are an absolute
emergency, and cannot tolerate any delay. Debridement
was performed urgently in all our patients with an open
fracture. This debridement was followed by reduction
and stabilization of the site. Functional rehabilitation was
prescribed for all patients. This is an essential step in
treatment that allows for a mobile ankle and prevents
trophic disorders. The mean duration of immobilization
was 5.61 + 2.75 weeks with extremes of 2 and 16 weeks.
This prolonged duration could be explained by the
frequency of orthopedic treatment in our study. The
mean time to full support was 14.59 + 5.86 weeks with
extremes of 7 and 35 weeks. For Felts E., the early
resumption of support using a walking boot seems to
have a beneficial effect without risk of displacement or
delayed consolidation [23].

The evolution was favorable in 64 cases
(62.74%). This result is similar to those of A. Macera et
al., [24], and Y. Asloum et al., [7], who found an
outcome without complications in 64% (n=) and 66.67%
(n=40) respectively. Infection was the most frequent
early complication. It resolved spontaneously under
probabilistic antibiotic therapy (4 cases) or targeted
antibiotic therapy (3 cases). It is a serious complication
that has been reported by several authors in different
proportions depending on the series [5-24]. S. Krissian
reports that infection varies from 1 to 48% depending on
the studies and has a poor prognosis after surgical
treatment [25]. This requires rigor in its prevention. Skin
necrosis reported by Y. Asloum et al., [7], in 9 cases
(15%) was present in 3 of our patients. It was treated with
local care until healing. A secondary displacement under
plaster was noted on D15 and required a revision under
scopic control. Yao LB et al., [17], did not find any
displacement  under  plaster. No cases of
thrombophlebitis were found in our study. This
complication has been reported by some studies. [6, 26].
Residual pain was found in 11 cases (10.78%). This
result is lower than that of A. Macera et al., [24], who
found residual pain in 17.2% of patients. The
management of this pain involved not only analgesics but
also physiotherapy. This physiotherapy improved ankle
mobility in patients with stiffness. Algodystrophy was
present in 5 patients (4.90%). This complex syndrome
was also reported by Y. Asloum et al., [7], in 7 (11.67%)
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and S. Steinmetz et al., [6], in 12 cases (9.52%). Two
cases of hardware recoil that did not prevent
consolidation, a pseudarthrosis of the medial malleolus
and a vicious malunion were also found. These
complications, although rare, are found in the literature
[7-24]. The management of this pain involved not only
analgesics but also physiotherapy. This physiotherapy
has improved ankle mobility in patients with stiffness.
Algodystrophy was present in 5 patients (4.90%). This
complex syndrome has also been reported by Y. Asloum
et al., [7], in 7 cases (11.67%) and S. Steinmetz et al.,
[6], in 12 cases (9.52%). Two cases of recoil of the
material did not prevent consolidation, a nonunion of the
medial malleolus and a vicious callus were also found.
These complications, although rare, are found in the
literature [7-24].

The mean Kitaoka score was 81.25+16.6 points.
This result is comparable to that of Y. Asloum et al., [7],
who had a mean score of 88.62 +/-17.06. It is lower than
that of E. Dahan et al., [27], who found a mean Kitaoka
score of 90/100 at 3 months. Our overall algofunctional
results were good in 84.32%. This rate can be
superimposable to those in the literature [5-17], even if
other criteria were used. Indeed, almost all the criteria
use the same items but with different ratings.

CONCLUSION

This study shows that bimalleolar fractures are
frequent traumatic injuries, particularly in young adult
males. They are serious because they can compromise
ankle function. Their treatment, whether orthopaedic or
surgical, must lead to a perfect anatomical reconstruction
of the talocrural joint in order to prevent the harmful
occurrence of complications. Rehabilitation remains a
crucial therapeutic complement and is the best guarantee
of a good functional result.

Conflict of Interest : None
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