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Reoperation of Maisonneuve fracture with quatricortical
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Abstract. Introduction: Maisonneuve fracture includes a pattern of injuries characterized by fibula proximal
fracture and unstable syndesmosis, which is frequently misdiagnosed. We describes the surgical technique and
rehabilitation program in a Maisonneuve case, characterized by the rupture of trans-syndesmotic screw, in a
Covid- 19 positive patient. Presentation of cases: We report a case of 49- year old patient with a Maisonneuve
fracture. The first surgery has failed with three-cortical screw rupture. The second surgery was based on the
implantation of quatricortical screw, zip tight and fibula elongation with autograph. The results were excellent
despite the patient having contracted Covid-19 virus during rehabilitation. Background and aim: Maisonneuve
fracture is a misdiagnosed injury. RX or TC of lower limb may make the diagnosis. The literature describes
different surgical tecnique to stabilized and reduced the ankle. We believe that the gold standard is the correct
realignment of syndesmosis and a strong synthesis. Conc/usion: The Maisonneuve fracture accounts for 7% of
all ankle fractures but it is frequently misdiagnosed. There is no doubt that interposition of quarantine after
surgery mean a delay of rehabilitation. Despite this, the clinical and radiological controls were optimal with a
good functional recovery at 6™ months after surgery. The patient was satisfied and he returned to his daily life
and physical activity. (www.actabiomedica.it)
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Introduction

Maisonneuve fracture is defined as a broad spec-
trum of injuries characterized by proximal fibular frac-
ture, a tibial sided bony or ligamentous injury, and an
unstable syndesmosis (distal tibiofibular syndesmosis
and interosseous membrane) with ligamentous or bony
avulsion of the syndesmotic ligaments, with a mecha-
nism of trauma in pronation-external rotation of ankle
(1-2). This fracture accounts for 7% of all ankle frac-
tures but the diagnosis is often delayed or missed (3).

French surgeon Jacques Gilles Maisonneuve was
the first to describe the ankle injury characterized by a

high fibular fracture with associated disruption of the
tibiofibular syndesmotic ligaments, and it is disrup-
tion of the ankle mortise with proximal fibular fracture
(4). Maisonneuve variants are describes in literature
(1-4-5-6). Nowadays, there is not a univocal definition
of Maisonneuve fracture (2).

The treatment, conservative or surgical, pro-
vide for the stabilization and reduction of the ankle,
because the instability of this articulation leads on
post-traumatic arthrosis. There are a lot treatment for
repairing the ruptured ligaments, the fractures of the
fibula, avulsed tubercles and medial malleolus. Sta-
bilization techniques of syndesmosis include the use
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of bio absorbable screws, syndesmotic staples, circu-
lar wire external fixators, K-wires, flexible implants,
syndesmotic hooks (7). The most popular treatment
option of the unstable distal tibiofibular joint is a static
3.5-mm screw fixation with one or multiple screws
through three or four cortices. Disadvantages of the
syndesmosis screws are partial weight-bearing for at
least 6 weeks, neglect of the dynamic property of the
syndesmosis, and an increased risk of chronic instabil-
ity as well as the potential of late diastasis due to loos-
ening, screw breakage, or screw removal (8). Another
surgical treatment is the use of dynamic suture button
device without need for implant removal. Several stud-
ies reported equivalent or better functional results in
comparison to the syndesmotic screw (8-9-10-11).

Our case describe the management of two rare
complication after recovery of the patient. The first
surgery has failed and required a further intervention;
the second complication was an infection of Saars
Covid 19 virus after post-operative period, which
caused a delay rehabilitation. Despite that, the out-
come after second surgery at 1-2-3-6th months was
excellent thanks to a good physical rehabilitation pro-
gram and many periodic monitoring at the hospital.
To our knowledge this surgical technique in a rare
Maisonneuve fracture with two important complica-
tions, has not been described before with good surgical
result and optimal outcome.

Presentation of case

49-year-old healthy man without any comor-
bidities (BMI 26.12), went to out hospital emergency
room on 16/06/2020 after falling from a ladder with
pronation and external rotation of ankle.

He could not walk and his inferior left limb was
edematous whit an ecchymosis and swollen in peri-
malleolar area. The skin over the ankle was intact. The
ankle was unstable and severely painful during active
and passive movement with a bony tenderness over
the proximal fibula. There was no distal neurovascu-
lar deficit. No other skeletal injuries. The X-ray shown
proximal spiral fibular fracture and diastasis of the
syndesmosis with a no displaced parcel fracture of the
posterior malleolus. CT scan examination confirming

diagnosis without deltoid ligament lesion. The injured
limb was stabilized by a trans-calcaneal skeletal trac-
tion with partial syndesmosis reduction. The medial
joint space was intact without talar shift. (Fig.1).

Operative planning had to stabilize the syndes-
mosis with three-cortical screw, lateral distal fibular
plate and knee high brace. The patient was taken
to the operating room the next day. He was placed
in supine position with tourniquet control under
general anesthesia and a single shot antibiotic was
administered Cefazolin 2g i.v. We performed a lat-
eral approach to fibula. Under image intensification,
the ankle was reduced and stabilized by third tubular
plate with three bi-cortical screw and a three-cortical
syndesmotic screw. Ankle stability was satisfactory.
On the AP and mortise views and ankle appeared to
be well aligned (Fig.2-3). The patient was discharged
with good clinical condition after two days. We opted
for no loading on the operated limb for two months
fracture and partial load for the following three
months.

|

Figure 1. X-ray show proximal spiral fibular fracture with
partial reduction using trans-skeletal.
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Figure 2-3. Post operative X-ray shows LL and AP views, syndesmosis is reduced with plate and three-cortical screw.

After these five months, the patient could have a
total loading in the operating limb starting a physio-
therapy program with strengthening muscles exercises
and retraining walking. Unfortunately, the patient
complained of ankle pain and he felt a sensation of
rupture of the means of synthesis without any trauma
or injury.

X-rays and CT scan shown the rupture of three-
cortical screw, ankle luxation and fibular shortening
with reopening of syndesmosis (Fig.4).

We opted for surgical treatment to stabilize the
syndesmosis with quatricortical screw and zip thight,
and we decided to elongate the fibula with a fragment
of iliac crest of the patient.

Under general anesthesia and an antibiotic
prophylaxis, the patient was taken in supine position
with tourniquet performing two sterile fields, one at
the ankle and one to the left iliac crest. First time:
we performed the approach on the previous surgi-
cal scar and we removed the means of synthesis. We

performed the distal third fibular osteotomy and
removed the fibrous tissue in syndesmosis. Second
time: we took three cortical iliac crest bone and we
performed the medial ankle approach, viewing in-
tact deltoid ligament. Through lateral approach, we
realigned the fibula-tibia joint plane and positioned
the iliac crest fragment; than we fixed it with a long
plate, four bicortical screws, and one quatricorti-
cal screw. We positioned the zip thight to the third
plate hole to ensure the stability of syndesmosis
(Fig.5-6). Under image intensification, we were sure
of the stability of ankle by dynamic test. Finally, we
positioned a knee-high cast for 1 month without
loading on the operating limb, and we want to plan
the physiotherapist program for strghteling muscle
and passive exercises.

Unfortunately, the nose pharyngeal Sars Covid 19
swab routine control was positive after two days to the
surgery. The patient was isolated at home for 40 days
with fever and pain throat but good saturation and
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Figure 4. X-ray shows the rupture of three-cortical screw,
ankle dislocation and opening of the syndesmosis.

no other symptoms. He took heparin 4000UI, corti-
sone therapy and ceftriaxone for ten days. He could
not begin physiotherapy exercises. The wounds were
treat by home nurse with necessary health aids. After
40 days, he was negative and asymptomatic. He was
able to start the rehabilitation exercises at 50 days: for
one month, he has partial load with a cast walker and
become active and passive exercises with physiothera-
pist; at the 3™ month after surgery the physiotherapy
program was dedicated to muscle strengthening and
walking reeducation with total loading. The last physi-
cal examination at the end of 6™ month was optimal,
he return to work and his ordinary activity life includ-
ing a light exercise. The ankle was not swelling and the
scars were good. The patient was satisfied, and joint
excursion was complete with optimal muscle strength-
ening. The last X-rays shows no signs of means
synthesis rupture and increased bone callus formation.
We used a Foot and Ankle Disability Index (FADI)
Score to assess the clinical appearance. The FADI
score was 17 and 34 respectively after one month and
six months after the second surgery.

Figures 5-6. post-operative X-ray shows AP an LL views. We have positioned ten holes plate, quatricortical screw, zip
tight. The AP view shows optimal syndesmosis reduction and fibula elongation.
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Discussion

Certainly, Covid -19 pandemic has changed
world health. In literature there are not many studies
currently describing the change in pre and post-oper-
ative management of the trauma patient. Our study
want to highlight the importance to evaluating the
best post-operative management and to not delay the
rehabilitation.

The other complication was the rupture of three-
cortical screw without any injury. We assume that
three-cortical screw was insufficient to support the
load in so we opted to a stronger construct. Michel P. J.
van den Bekerom et al. (12) describes many technique
for stabilizing the distal tibiofibular syndesmosis such
as traditional screw, with good result but necessity for
removal, biabsorbable screw, equal result without the
need for removal, staple making early movement, the
flexible suture fixation not compared to fixation with
screw, finally ilizarov, ligamentoplasty and kirschner
wires are poor in studies (7). Our surgical experience
is based on metallic screw and/or zip thight with good
results. The reopening syndesmosis is due to recession
of fibula and loss of housing of peroneal malleolus,
moreover it suggest the lack of trans syndesmosis
fibrotic tissue. For this reason, we opted for an exten-
sion of fibula with suitable malleolar housing.

There are not a lot of study about managing of
Maisonneuve fracture. Many of these are misdiag-
nosed due to inaccurate physical examination or in-
adequate X-ray projection of the total lower limb. For
this reason, it is important to ask the patient about the
mechanism of injury, and to carefully physically exam-
ine the ankle, particularly concerning the structural
integrity of the malleoli and the ligaments (12).

The recent studies describes many variation of
Maisonneuve united to presence of proximal fibular
fracture and unstable ankle injury (2-13-1-14). They
describe association with a posterior malleolar frac-
ture and disruption of the anterior-inferior tibiofibular
ligament, without disruption of the deltoid ligament
or fracture of the medial malleolus(4); tibiofibular
syndesmosis injury, and proximal tibiofibular luxation
(14); fracture of the distal-lateral tibia plafond in the
presence of intact deltoid and syndesmotic ligaments
(1); equivalent Maisonneuve like right tibia plateau

fracture and an ipsilateral syndesmotic injury in the
setting of a completely intact fibula (14); and failed
reduction of the distal tibiofibular syndesmosis follow-
ing a Maisonneuve fracture due to interposition of an
osteochondral fragment in the syndesmosis from the
tibia plafond (15).

It could be interesting to study prognostic classi-
fication. Maisonneuve ankle fracture is categorized as
type C3 in AO. The Lauge-Hansen system categorizes
the trauma mechanism in pronation external rotation
(PER), Pankovich describes five stages in the devel-
opment of the Maisonneuve injury, but this classifica-
tion is in contrast with the widely used Lauge-Hansen
(12). Sjoerd A. Stufkens et al believe that the most
appropriate nomenclature for categorization of the
Maisonneuve fracture to be PER-3, wherein the prox-
imal fibular fracture is accompanied by fracture of the
medial malleolus, rupture of the deltoid ligament with
an intact posterior malleolus, and PER-4, wherein the
posterior malleolus is fractured. We suggest that all
classification are incomplete because there are other
fracture patterns associated with different ligament in-
juries that result with different prognostic factors.

In our case, the rehabilitation program without
any complications would start 2 months after sur-
gery and the patient might have walked after other
3 months, returning at daily life and work. Due to
complications, this program have a 5 month of delay.

Conclusion

The Maisonneuve fracture accounts for 7% of all
ankle fractures but misdiagnosed. There are different
pattern of injury as many types of treatments. In this
particular case report we have treated it two times
to guaranteed the right stability of the ankle and to
eliminate long-term complications. The best choice
is a stronger fixation of syndesmosis; in the second
surgery, we used zip thight and quatricortical screw
to restore the peroneal malleolus anatomical position
with elongation of fibula with iliac crest. The Covid-19
infection delayed the rehabilitation, but we have a
good functional and aesthetic result thanks to a strong
physiotherapy program and good patient compliance.
We emphasize the importance of making good diagnosis
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of Maisonneuve fracture with appropriate anamnesis,
physical examination and prescription of radiographic
exams of the completely lower limb. We suggest car-
rying out further studies related on the effects of delay
rehabilitation due to quarantine in orthopedic patients.
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