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Case report

An Uncommon Ankle Injury: Maisonneuve Fracture Case Report

Nagmet Mursalov !, Kazybek Baktybergen ?

! Head of the Department of Traumatology No. 5, National Scientific Center of Traumatology and Orthopedics named after
Academician N.D. Batpenov, Astana, Kazakhstan. E-mail: nagmet2007 @rambler.ru

2 Doctor-resident of Nazarbayev University School of Medicine, Astana, Kazakhstan. E-mail: kazybek.baktybergen@nu.edu.kz

Abstract

Maisonneuve fracture is a rare and complex ankle fracture characterized by a triad of injuries, including a medial malleolar fracture,
injury to the inferior tibiofibular syndesmotic complex, and a proximal fibula fracture.

This case report presents the case of a 53-year-old female who sustained a Maisonneuve fracture following a fall on the stairs. Physical
examination revealed tenderness and swelling in the left ankle, and radiographs confirmed fractures of the medial and posterior malleolus of the
left ankle. Despite receiving conservative treatment in the form of a plaster cast, the patient subsequently presented to the hospital with severe
pain in the left ankle and proximal fibula. Further imaging examinations confirmed a Maisonneuve fracture accompanied by a proximal fibula
fracture, medial malleolar fracture, and posterior malleolar fracture. The patient underwent successful open reduction and internal fixation of
the left ankle.

This clinical case underscores the significance of a thorough examination and imaging to precisely diagnose rare and complex fractures
such as the Maisonneuve fracture, which may be overlooked in clinical practice. Therefore, clinicians should be vigilant of the potential for a
Maisonneuve fracture in patients with ankle injuries to ensure timely and appropriate treatment.
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Introduction

The Maisonneuve fracture is a special type of ankle
fracture that involves injury to the medial structures of the
ankle (such as a tear of the deltoid ligament or a medial
malleolar fracture), the tibiofibular syndesmosis (such
as a tear of the posterior or anterior inferior tibiofibular
ligament, or injury of the interosseous ligament), and a
fracture of the proximal fibula [1]. Jules Germain Frangois
Maisonneuve originally described this type of fracture
in 1840 [2]. Although it is a rare type of ankle injury,
Maisonneuve fractures account for approximately 7% of all
ankle fractures, highlighting the importance of physicians
being aware of this type of fracture when diagnosing
patients with ankle injuries [3].

The mechanism of injury for Maisonneuve fracture
typically results from excessive external rotational force
being applied to the deltoid and syndesmotic ligaments
of the ankle. According to the Lauge-Hansen classification
system, ankle fractures are classified into four categories:
supination external rotation, supination adduction,
pronation external rotation, and pronation abduction.
Maisonneuve fracture is classified as a pronation-external
rotation mechanism, according to the Lauge-Hansen
classification system [1]. Additionally, it is classified as
a Type C ankle fracture according to the Denis-Weber
classification system and as a Type C3 (Suprasyndesmotic)
according to the AO classification of fibular fractures [4].

Case presentation

A 53-year-old woman presented at the emergency
department of city hospital after falling on the stairs at the
entrance of a store. The patient's main complaint was pain in
her left ankle. During the physical examination, swelling and
tenderness were observed on the left ankle. Radiographs of
the left ankle in two views showed fractures of the medial
and posterior malleolus (Figure 1). The patient received
conservative treatment in the form of a plaster cast and was
referred for outpatient care.

It is believed that the injury mechanism for
Maisonneuve fracture starts with an injury to the medial
structures of the ankle, resulting in a fracture of the medial
malleolus or rupture of the deltoid ligament, followed by
the rupture of the anterior inferior tibiofibular ligament
and interosseous membrane. Finally, it culminates in the
fracture of the proximal fibula of the lower limb [5].

To restore anatomical congruence to the ankle
joint, treatment for ankle fractures, including Maisonneuve
fractures, is necessary to improve ankle function and
prevent post-traumatic  osteoarthritis. Conservative
management with cast immobilization can be used for
nondisplaced fractures of the medial malleolus. However,
displaced fractures of the medial malleolus typically require
open reduction or closed reduction methods, which may
involve internal fixation of the syndesmosis if there is a tear
of the distal tibiofibular syndesmosis present [6].

Purpose of the message - to highlight the
importance of thorough examination and imaging to
accurately diagnose rare and complex fractures, such as the
Maisonneuve fracture, which may be overlooked in clinical
practice. It also emphasizes the need for clinicians to be
aware of the potential for a Maisonneuve fracture in patients
with ankle injuries to ensure timely and appropriate
treatment.

On the eleventh day after the injury, the patient
presented with a complaint of severe pain in her left ankle
and proximal fibula to the National Scientific Center of
Traumatology and Orthopedics named after Academician
Batpenov N.D. She was admitted to the Traumatology
5 Department of the National Scientific Center of
Traumatology and Orthopedics named after Academician

Batpenov N.D. for further examination and treatment.

Figure 1 - Anteroposterior and lateral radiographs of left lower ankle at day 1

History of past illness

eThe patient was diagnosed with arterial
hypertension approximately 10 years ago and has been
regularly taking anti-hypertensive medication.

¢ The patient was also diagnosed with autoimmune
thyroiditis via screening 5 years ago and has been regularly
taking L-thyroxine medication.

Social and family history. The patient’s social and
family history were unremarkable.

Physical examination. Upon conducting a
comprehensive physical examination of the patient, it
was observed that the patient presented with a moderate
severity pain syndrome. The patient was found to be
conscious and adequate, with skin and visible mucous
membranes exhibiting a pale pink color. Notably, the

patient's body temperature was within the normal range,
and all vital data were observed to be within normal limits.
Respiratory sounds were found to be vesicular in all fields,
while heart sounds were clear and rhythmic. Abdominal
palpation did not elicit any pain or discomfort, with the
abdomen found to be soft to the touch. Notably, a negative
flank pain symptom was observed on both sides, and the
patient was found to have free and independent urination.

Local status: Physical examination revealed a
closed left ankle injury with tenderness on the medial
aspect, swelling around the left ankle, tenderness in the left
proximal fibula, and no neurological deficit in the left lower
leg. The dorsalis pedis and tibialis posterior artery pulses
were palpable.
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Laboratory examinations. Laboratory evaluation,
including complete blood count, blood biochemistry, and
coagulation function revealed no significant abnormalities.

Imaging examinations. Full-length radiographs
of the left lower leg were performed in the National

Scientific Center of Traumatology and Orthopedics named
after academician N.D. Batpenov and showed a displaced
proximal fibula fracture, a secondary displaced medial
malleolar fracture, and a secondary displaced posterior

malleolar fracture (Figure 2).

Figure 2 - Anteroposterior and lateral radiographs of left lower limb at day 11

Final diagnosis. The final diagnosis was a
displaced Maisonneuve fracture in the left ankle, which
was accompanied by a displaced proximal fibula fracture,
a displaced medial malleolar fracture, and a displaced
posterior malleolar fracture.

Treatment. The patient underwent open reduction
and internal fixation of the left ankle in the operating
theater at the National Scientific Center of Traumatology
and Orthopedics named after Academician Batpenov N.D.
Spinal anesthesia was administered, after which the patient
was placed in the supine position. A 6.0 cm curved incision
was made along the medial surface of the lower leg, and the

fracture site was accessed in layers. The multi-fragmented
nature of the fracture and the displacement of the fragments
were noted, and the fragments were repositioned and fixed
with two Kirschner wires and a tension band.

The anatomical reduction was evaluated using
C-arm, and the condition of the inferior tibiofibular
syndesmosis was assessed. The fibula was distracted
from the tibia with a bone hook, and opposing force was
applied to prevent tibial motion. The fibula and distal tibia
showed no significant motion, indicating a stable inferior
tibiofibular syndesmosis.

Figure 3 - Postoperative left ankle radiographs of anteroposterior and lateral views 2 days after the surgery

The size of the fractured posterior malleolus was
evaluated under C-arm and was determined to be less
than 25% of the total articular surface, so no fixation was
performed. After the operation, the patient's left lower
limb was immobilized in a posterior plaster splint for four
weeks. Postoperative radiographs of the left ankle, taken

on the second day after the surgery, showed relatively
stable osteosynthesis and successful resolution of the
displaced fracture fragments (Figure 3). The patient started
physiotherapy (magnetotherapy) on the second day after
the surgery.

Figure 4 - Postoperative left ankle radiographs of anteroposterior and lateral views 4 weeks after the surgery
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Outcome and follow-up. The postoperative period
was uneventful. On the third postoperative day, there were
no signs of inflammation and dehiscence of the surgical
wound. There were no complications of postoperative
scarring on the medial surface of the left ankle joint. The
patient was discharged on the sixth day after surgery, with
improvement. The patient was instructed to walk with

Discussion

According to a comprehensive review of the
Maisonneuve injury, which analyzed 74 articles with
103 cases of Maisonneuve fractures, the most common
fracture was a proximal fibular fracture, occurring in 101
cases (94.79%). 34 cases (32.08%) had a medial malleolus
fracture, and 33 cases (31.13%) had a posterior malleolar
fracture [7]. In this review, a total of 67 out of 88 cases
(76.14%) were managed with one or two screws for
syndesmosis fixation, while 21 cases (23.86%) did not
require fixation of the syndesmosis, as in our case.

Maisonneuve fractures are often missed at the
initial visit because patients complain of ankle pain rather
than pain in the proximal region of the fibula [8]. In this
case, the proximal fibular fracture was missed during
the patient's first visit to the city hospital's emergency
department because she only complained of ankle pain. As a
result, the proximal fibula was not palpated, and full-length
radiography of the left leg was not ordered. Eleven days
after the injury, the patient was presented at the National
Scientific Center of Traumatology and Orthopedics named
after academician Batpenov N.D. due to left ankle pain
and edema. The diagnosis of a Maisonneuve fracture was
confirmed after careful physical examination and full-length
radiography of the left lower leg. Therefore, it is important
to avoid neglecting the palpation of the proximal fibula in all
patients with ankle injuries.

Initially, the patient was treated conservatively with
plaster immobilization for 11 days. Displaced Weber type
C fractures, such as the one in this case, include a fibular
fracture above the syndesmosis, which is associated with
medial and posterior malleolar fractures. Nearly all Weber
type C fractures are unstable and require open reduction
and internal fixation as soon as possible to hasten the
healing process and rehabilitation [9]. At the time of the
patient's initial examination in the city hospital, she required
emergency inpatient treatment for surgical treatment of the
medial malleolus.

Conclusion

In conclusion, Maisonneuve fractures are an
uncommon type of injury that is often misdiagnosed
in patients with ankle injuries. To ensure an accurate
diagnosis, a thorough physical examination and full-length
radiography should be performed during the patient's first
visit. The mechanism behind these fractures is of great
significance, as it has the potential to lead to new insights
into the treatment of Maisonneuve fracture.
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crutches, avoiding weight-bearing on the left lower limb for
four weeks, and to undergo control radiography of the left
ankle joint four weeks after surgery to determine further
treatment methods. Radiographs taken four weeks after the
surgery showed evidence of proper healing and alignment
of the fracture (Figure 4). Active and passive mobilization

of the left ankle started after removal of the plaster splint.

Typically, fixation of the medial malleolus
involves two 4-mm cancellous lag screws that are placed
perpendicular to the fracture [6]. In this case, however,
the intraoperative revision revealed that the fracture of
the medial malleolus was multi-comminuted, which was
too small for screw fixation. As a result, it was decided
to stabilize the fracture using two Kirschner wires and
tension band. This type of fixation is frequently used for
comminuted or extremely small fragments.

The treatment of ankle fractures involving the
posterior malleolus remains a subject of debate among
orthopedic surgeons. Most authors recommend fixation
when the fracture involves more than 25% of the articular
surface [10]. During the surgery, the size of the fractured
posterior malleolus edge was less than 25% of the total
articular surface, so it was decided to leave it without
fixation.

The integrity of the syndesmosis can be evaluated
during surgery using the Cotton test. This method is
used to identify distal tibiofibular syndesmosis injury
intraoperatively. The fibula is distracted by a bone hook,
and opposing force is applied to prevent tibial motion while
trying to separate it from the tibia [4,6]. In this case, there
was no significant motion between the fibula and distal
tibia, indicating that syndesmotic fixation was unnecessary.

According to Dietrich et al. (2022), conservative
management with immobilization and protected weight-
bearing can be considered for stable Maisonneuve fractures
with a minimally displaced proximal fibular fracture
[5]. However, if the fracture is significantly displaced or
unstable, surgical intervention may be required for proper
reduction and stabilization. In our case where the distal
tibiofibular syndesmosis was intact and the proximal fibular
fracture was stable and minimally displaced, conservative
management may be preferred, with careful monitoring
and frequent follow-up visits to ensure proper healing and
alignment.
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Tyitinaeme
Me3oHHe8 CbiHbIFbl - cupek kesdecemiH Mmo6GblkMblH Kypdesi cbiHybl. Oa [wWKi mMo6bIKMbIH CbIHYbl, MeMeHei Xcinikapasavlk

CUHOECMOMUKAIbIK KeWeHIHIH JdapaKamsl jaHe NPOKCUMAAbObl ACbIK Jciiizl WblObIFbIHBIH CbIHYbl CeKiAOI dcapakammap mpuaddacbiMeH
cunammadnaovl.

Bya makanada 6acnandakmax KyAaraHHAaH KeliiH Me30HHe8 CbIHbIFbIH aAFaH 53 scacmarel aliendiy KAUHUKAALIK dcardaiivl
cunammandsl. Pusukaablk mekcepy KesiHOe co HaK mobblkK GYbIHbIHOA AYbIPCbIHY MeH iCiHY aHblKmMaadbl, peHMaeHo2pamMmaoad coa Hax
Mo6bIKMbIH [WKI JHcaHe apmKbl 66i2iHiH CbIHbIKMAapbl aHbikKMa/dbl. I'uncmik ummobuausayus mypiHde KoHcepgamuemi em aJFaHbIHA
KapamacmaH, 11 KyHHeH KelliH HAyKacC COJ Ak MOBBIFbIHbIH JHaHe NPOKCUMAAbObI ACBIK KHCiAi2l WbIObIFbIHBIH AYbIPCbIHYbIMEH KalimadaH
aypyxaHara mycedi. PenmeeHHozpamma 3epmmeyaepi iwKi mobblKmblH CbIHYybl, MOMeH2l HiAIKapaablK CUHOeCMOMUKAAbIK KeWeHiHIH
HAPAKAMbI HaHEe NPOKCUMAAbObL ACbIK JHCiNizi WHIObIFLIHbIH CbIHYbIMEH JcypemiH Me3oHHeg cbuiHbiFbIH pacmadsl. Haykacka con xcak
Mo6bIKKa auiblk peno3uyus jxaHe iwki pukcayust omacst cammi mypde xcacanosl.

By scardail KAUHUKAbIK Mascipubede Ha3apdaH Mbuic KAaybl MyMKIH Me30HHe8 CbIHbIFbI CUSKMbI CUPEK JicaHe Kypoei CbiHbIKmapobl
0a/1 duazHocmuKkaaay ywiH MyKusim Kapay, naasnayus xcacay j#aHe peHmaeH0.102UsAblK mekcepy MaHbl30bLabIFbIH kKepcemedi. COHObIKMaH,
HayKacmapra yakmalasl dcaHe muicmi emoeyodi Kammamacsi3 emy yuin mobblK xapakammapsl 6ap sxcardaiioa Me3oHHes CblHbIFbIH apKAWaH
ecKepy Kepek.

TyliiH ce30ep: Me30HHe8 CbIHbIFbl, MOMEH2I HCIATKAPAAbIK CUHOECMOMUKAAbLIK KeWeHi, NPOKCUMA/IbObI ACbIK HCiAi2l WblObIFbIHbIH
CbIHbIFbL, CUPEK Ke3decemiH Moo6blK CbIHbIFbl, KAUHUKAALIK HCaFroall.
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Pe3wome

[Tlepesom Me3oHHesa - pedkull U cA03cHbIU nepesoM A00bIHCKU, Xapakmepusyrouulicsi mpuadoti nogpesicdeHull, Komopuli 8Ka0vaem
nepesom MeduanbHol J00bIXHCKU, NOBPeNcOeHUe HUNCHE20 MeNc6epyo8020 CUHAeCMOMUYECcKo20 KOMNAEKcd U nepesaoM NPOKCUMAAbHO20
omdesa man06epyo8otl Kocmu.

B daHHOlU cmambe npedcmaesieH KAuHuveckull cayvaili 53-nemHell HceHWUHbl, Komopasi noay4uaa nepesnom Me3oHHesa
8 pesynbmame nadeHusi ¢ JAecmHuysl. PusukasbHoe 06caedos8aHUE 8bISIBUAO 60JNE3HEHHOCMb U NPUNYX/A0CMb 8 J1e80l A00blcKe, a
peHmeeHo2pamMMbl nodmeepouau hepesaomevl MeduaabHOU U 3a0Hell N100blxceK 1e8oll 100bicKU, Hecmompsi HA KOHcep8amuegHoe JieueHue
8 sude 2uncosoll nogsi3KuU, nayueHmMka enocaedcmeauu 06pamuadacy 8 60AbHUYY C CUAbHOU 601bH 8 06.1acmU 100bIHCEK U NPOKCUMA/IbHOM
omdesie Mano06epyosoll kocmu. /JanvHeliuiue peHmzeHo.102udeckoe uccaedosaHus nodmesepduau nepesom Me3oHHesa, conpogoxcdarowjutics
nepesoMoM NPoOKCUMA/IbHO20 omdeaa Ma/06epyosoll KOCmu, nepesoMoM MedudabHOU J0O0bIHKU U NepesoMOM 3a0Hel /00bIHCKU.
Ilayuenmke 6bl1a ychewHo nposedeHa 0mKpblmas peno3uyusl U 8HympeHHss: pukcayusi 100blxicek cCnuyamu U Npogo10KoLL.

JlaHHblll kauHuveckull cay4ati nodyepkugaem 8ajicHOCMb MmwameabHo20 06¢1e008aHUS U 8U3yaau3ayuu 015 MOYHOU duazHoOCmMuKu
pedKuX U CA0XHCHBIX hepesioMo8, MAKUX KaK nepesom Me3oHHesa, Komopblli Moxcem 6bimb ynyujeH u3 eudy 8 KAUHUYECKOU hpakmuke.
Iloamomy KauHuyucmol 00ax4CHbI 6biMb 60UMENAbHBL 8 OMHOWEHUU NOMEHYUA/AbHO20 nepesaoma Me3oHHesa y nayueHmos ¢ mpasmamu
100bIXHCKU, YMo6bl 06echedums c80e8peMeHHOe U COOmaeemcmayrujee e4eHue.

Katouesvle cnosa: nepenom Me3oHHesa, Mmedxcbepyossill cuHdecMomuyveckulli KOMNJAEKC, nepeaoM NpPOKCUMA/AbHO20 omodenad
Man06epyosotli kocmu, pedkuil nepesom A00bIHCKU, KAUHUYECKUll cay4atl.
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