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Background. In the world literature only a few cases of medial ankle reconstruction after its traumatic loss 
were described. The authors have not found similar cases in the Russian-language literature.
The aim of the study was to show a rare clinical case of a patient with a traumatic defect of the medial ankle 
and to describe the method of its reconstruction.
Case presentation. A 52-year-old patient suffered a motorcycle injury resulting in an open fracture of the 
medial ankle with bone fragment loss. The patient was taken to a medical facility where he underwent 
primary surgical treatment with wound suturing. Three months later, the reconstruction of the medial ankle 
with a free iliac crest autograft, medial ankle osteosynthesis and deltoid ligament plasty were carried out 
at N.N. Priorov National Medical Research Center of Traumatology and Orthopedics. In the postoperative 
period, immobilization of the ankle joint was performed for 4 weeks followed by the active development 
of motions and partial weight bearing 8 weeks after the surgery. The AOFAS score 12 months after the 
reconstruction was 93 points. According to CT scans, complete autograft integration was achieved and no 
signs of instability of the ankle joint were observed. The patient was satisfied with the performed surgical 
treatment. 
Conclusion. The most optimal method of treatment in case of traumatic defect of the medial ankle is its 
reconstruction with a free iliac crest autograft. This allows us to form a graft of required parameters and 
shape, minimizing the risk of postoperative complications.
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Реконструкция медиальной лодыжки свободным 
аутотрансплантатом из гребня подвздошной кости  
после травматического дефекта:  
клинический случай
А.К. Мурсалов, Г.М. Косицын, А.М. Дзюба

 ФГБУ «Национальный медицинский исследовательский центр травматологии  
и ортопедии им. Н.Н. Приорова» Минздрава России, г. Москва, Россия

Актуальность. В мировой литературе описано всего несколько случаев реконструкции медиальной ло-
дыжки после возникновения ее травматического дефекта. В русскоязычной литературе нам не удалось 
найти описания подобных случаев. 
Целью публикации является демонстрация редкого клинического наблюдения пациента с травматиче-
ским дефектом медиальной лодыжки и метода ее реконструкции.
Описание случая. Пациент 52 лет получил мотоциклетную травму, в результате которой произошел от-
крытый перелом медиальной лодыжки с утратой костного фрагмента. Пациент доставлен в лечебное 
учреждение, где ему была выполнена первичная хирургическая обработка с ушиванием раны. Через 3 
мес. была выполнена операция по реконструкции медиальной лодыжки свободным аутотрансплантатом 
из гребня подвздошной кости с фиксацией металлоконструкцией и пластикой дельтовидной связки. В 
послеоперационном периоде выполнялась иммобилизация голеностопного сустава в течение 4 нед., за-
тем активная разработка движений и дозированная нагрузка на конечность через 8 нед. Через 12 мес. 
оценка по шкале AOFAS составила 93 балла. По данным компьютерной томографии достигнута полная 
интеграция аутотрансплантата, отсутствуют признаки нестабильности голеностопного сустава. Пациент 
удовлетворен проведенным хирургическим лечением.
Заключение. При травматическом дефекте медиальной лодыжки оптимальным методом лечения являет-
ся реконструкция свободным аутотрансплантатом из гребня подвздошной кости. Это позволяет сформи-
ровать трансплантат необходимых размеров и формы, при этом минимизируется риск развития после­
операционных осложнений.

Ключевые слова: травматический дефект, перелом медиальной лодыжки, костная пластика, свободный  
костный аутотрансплантат.
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Background

Open fractures of the medial malleolus which 
cannot be managed with osteosynthesis because 
of the bone fragment loss or massive fragmenta-
tion are uncommon in clinical practice. Stability 
of the ankle joint is provided by the medial malle-
olus, so its reconstruction is important to ensure 
the functional recovery. 

The world literature describes several recon-
struction techniques, which can be divided into 
two groups: 

1)   reconstruction with free bone autografts 
(from the iliac crest and fibula) [1, 2, 3, 4]; 

2)   reconstruction with local tissues (sliding 
osteotomy of the tibia) [5].

Taking into account the uncommon charac-
ter of such injury, the optimal tactics of correc-
tion have not yet been determined. In our case, 
we used free bone autograft from the iliac crest 
because of the possibility to provide the required 
shape of the graft and its size.

The aim of the study — was to show a rare clini-
cal case of a patient with a traumatic defect of 
the medial ankle and to describe the method of 
its reconstruction.

Clinical case

A 52-year-old patient suffered an isolated injury 
of the right ankle joint as a result of a motorcy-
cle accident - an open avulsion fracture of the 
medial malleolus. He was admitted to the hos-
pital, where he underwent primary surgical de-
bridement (Fig. 1). The wound was classified as 
Gustilo-Anderson II, and no attempt was made 
to reconstruct the medial malleolus. Antibiotic 
prophylaxis was administered in the periopera-
tive period. Deltoid ligament bundles attached 

to the medial malleolus were damaged, vascular 
and nerve structures were preserved. The patient 
was referred for consultation to the National 
Medical Research Center for Traumatology and 
Orthopedics named after N.N. Priorov, where it 
was decided to perform a delayed reconstruction, 
taking into account the condition of the soft tis-
sues. The patient underwent ankle immobiliza-
tion with a posterior plaster cast from the toes to 
the middle third of the tibia to prevent equinus 
deformity of the foot and provide rest for the soft 
tissues. Anticoagulant therapy was prescribed 
for the period of immobilization — Rivaroxaban  
10 mg once a day. Two weeks after the injury, the 
patient attended physical therapy classes to im-
prove motions in the ankle joint. Axial load on 
the injured limb was prohibited, taking into ac-
count the high risk of medial subluxation of the 
foot due to the absence of the medial malleolus.

The patient underwent a CT study of the ankle 
joints with subsequent 3D reconstruction to mo-
del the shape of the medial malleolus (Fig. 2, 3). 

Fig. 1. Right foot 
after primary surgical 
debridement

Fig. 2. CT scans of both ankle joints after primary 
surgical debridement

Fig. 3. Results of 3D reconstruction of both ankle  
joints
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Three months later, when the wound healed 
by secondary intension and the range of active 
motions in the ankle joint was restored, the pa-
tient underwent surgical treatment under spinal 
anesthesia with prolongation of the analgesic ef-
fect by the regional anesthesia (Fig. 4). 

Longitudinal approach to the medial malleo-
lus was performed in supine position under pneu-
matic tourniquet on the thigh. The medial malle-
olus bed on the tibia was exposed, the proximal 
deltoid ligament was isolated and mobilized. It is 
interesting that the integrity of the canal of the 
tendon of the posterior tibialis muscle was pre-
served and there was no dislocation of the lat-
ter. After preparing the medial malleolus bed, we 
performed an approach to the iliac crest and took 
a graft sized 2.5×2×1.8 cm. The graft was modeled 
according to the shape of the medial malleolus 
with artificial formation of the anterior and pos-
terior tubercles as well as the medial malleolus 

sulcus. The graft with the medially faced cor-
tex was fixed with a partially threaded lag can-
cellous screw to ensure absolute stability and a  
2.4 mm antiglide LCP plate to prevent shear forc-
es and rotational load on the graft (Fig. 5). Next, 
the transosseous fixation of both portions of the 
deltoid ligament, fused by scar tissue into a sin-
gle conglomerate, to the distal part of the graft 
was performed in a neutral foot position. It was 
not possible to separate the individual ligament 
components due to scar tissue changes. Duration 
of the surgery was 55 minutes.

Two weeks after the surgery, the sutures were 
removed and the wounds healed with primary in-
tension.  Continuous immobilization of the an-
kle joint was performed for 4 weeks to provide 
adequate integration of the deltoid ligament. 
Control X-rays were performed, position of the 
implants was correct and stable (Fig. 6).

During the next 2 weeks, active development of 
motions in the ankle joint (flexion and extension) 
was performed, joint immobilization was contin-
ued during the resting period. Six weeks after the 
surgery, movements aimed at developing inver-
sion and eversion of the foot were allowed, and 
joint immobilization was discontinued. X-rays of 
the ankle joint in two views were also carried out 
at that time: signs of satisfactory consolidation 
of the graft and absence of signs of its lysis were 
noted. Eight weeks after the surgery, the patient 
was allowed to load the limb gradually increas-
ing the weight. Ten weeks after the surgery, the 
patient switched to full weight-bearing without 
using additional walking aids.

Fig. 4. Appearance of the 
foot after wound healing

Fig. 5. Surgery stages:
a — medial surface of the talar bone in the wound; b — autograft implantation in the medial ankle bed;
c — autograft fixation with plate and screws

а b с
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Twelve months after the surgery, the pa-
tient underwent CT of the ankle joint to assess 
the status of the graft and the condition of the  
ankle joint. CT scans showed complete consoli-
dation of the graft and no signs of implant mi-
gration. There were also no signs of progression 
of degenerative changes in the ankle joint, which 
may attest to adequate biomechanics of the joint. 
Donor site was asymptomatic. AOFAS score was 
93 points, range of motions in the ankle joint was 
10-0-45°.

There were no clinical signs of medial insta-
bility of the ankle joint, and the deltoid ligament 
had no disruptions. The patient was satisfied 
with the surgical treatment results. 

Discussion

In 1965, J.G. Bonnin published an article on the 
treatment of a patient with a similar injury [6]. 
The author did not perform any reconstruction 
because he believed that the scar tissue at the 
site of the injury would prosthetize the function 
of the deltoid ligament. One year after the injury, 
the patient complained of pain in the ankle joint 
and sense of instability only during prolonged 
physical activity. However, the extent of bone 
loss and the presence of subluxation of the foot 
are not specified in the article, so this publication 
is mostly of historic importance. 

An article by M.I. Boyer et al. was published 
in 1994, describing the results of surgical treat-
ment of an open avulsion fracture of the medial 
malleolus in an 18-year-old patient. The extent 

of bone damage was significantly less than in 
the case we presented. Clinically, the patient had 
medial ankle instability due to complete rupture 
of the deltoid ligament and a soft tissue defect  
6×8 cm above the medial malleolus. Deltoid liga-
ment reconstruction with the tendon of the plan-
taris muscle of the contralateral limb, tenodesis 
of the tendon of the posterior tibialis muscle to 
the medial surface of the talus and coverage of 
the soft tissue defect with a free flap of the gra-
cilis muscle of the femur were performed. Thirty 
months after the surgery, the function of the  
ankle joint was restored [7].

In 2009, S.P. Wu et al. presented a series of  
6 cases concerning the treatment of patients with 
open avulsion fractures of the medial malleolus 
and significant soft tissue damage using mi-
crosurgical techniques. In all cases, the head  
of the fibula with a section of the tendon of bi-
ceps femoris muscle was used as a bone autograft 
(for deltoid ligament reconstruction). Soft tissue 
defects were covered with a thoracodorsal flap 
and an anterolateral femoral flap. In all patients 
the grafts survived: in 5 cases the wounds healed 
with primary intension, and only in one case 
there was an infectious complication, which was 
treated with debridement and antibiotic therapy. 
The average follow-up period was 3.5 years (1-5 
years). In 5 cases (patients with primary healing), 
the AOFAS score was 95.2 (93-96) points on av-
erage, and only the patient with postoperative 
infection had 86 points. This is the largest study 
group described in the literature with excellent 

Fig. 6. Control X-rays after bone autoplasty and 
fixation with cancellous screw and plate:
a — AP view; b — lateral view 
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postoperative results, which demonstrates the 
reliability of the technique. However, injuries in 
the described series of patients were accompa-
nied by a significant soft tissue defect, which re-
quired microsurgical techniques to cover defects. 
This fact significantly increases the requirements 
to the surgical team and operating room equip-
ment [8].

A clinical case of a 48-year-old patient with 
an open avulsion fracture was published in 2022. 
A sliding tibial osteotomy technique was used to 
reconstruct the medial malleolus. No need for 
additional injury to the distant donor site is con-
sidered by the authors as a special feature of this 
technique. This significantly reduces the risks of 
postoperative complications and the develop-
ment of chronic pain syndrome. Results of treat-
ment were evaluated 2 years after the surgery:  
86 points according to the AOFAS scale, the range 
of motions in the ankle joint was 0-0-30° [5].  
In our opinion, one-stage reconstruction is asso-
ciated with high risk of infectious complications, 
since a large area of the tibia is exposed in the 
contaminated wound, also, there may be difficul-
ties with the modeling of the medial malleolus. 
But we agree with the authors that the need for 
additional injury to any donor sites decreases. 
This has a positive effect on patients' postopera-
tive recovery.

The most feasible technique is the reconstruc-
tion by sliding osteotomy. However, it increases 
the risk of infectious complications due to addi-
tional injury to the bone tissue in the contamina-
tion zone, and also has limited possibilities for 
modeling the medial malleolus. The use of mi-
crosurgical technique significantly increases the 
potential for reconstructions of any complexity, 
but significantly extends the time of surgical in-
tervention and the requirements for the surgical 
team. This technique is indicated for soft tissue 
defects requiring grafting.

The problem of application of additive tech-
nologies for reconstruction of the medial malleo-
lus remains unsolved. Currently, there is no ex-
perience in the application of such technologies.

conclusion

Infrequency of the injury makes it impossible to 
perform large studies to determine the optimal 
correction technique, but the literature is gradu-
ally updated with new data, which expand the ex-
perience in managing such traumas. In our opin-
ion, the optimal method of treatment in case of 
traumatic defect of the medial malleolus is the 
reconstruction with a free autograft from the 
iliac crest. This allows us to form a graft of the 
required size and shape thus minimizing the risk 
of postoperative complications.
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