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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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PeKkoHCTpyKuMs MearManbHOMU N0AbIKKM CBOOOAHBIM
AYTOTPaHCNIAHTAaTOM U3 rpebHs NoAB3AOLWHON KOCTU
nocne TpaBMaTuyeckoro aedekra:

KMHUYECKUI Cyyaun

A.K. Mypcanos, I M. Kocutiiera, A.M. [I3106a

DI'BY «HayuoHanwbHwili MeuyuHcKuii ucciedosamensckuli yeHmp mpasmamosnozuu
u opmoneduu um. H.H. Ilpuoposa» Mun3dpasa Poccuu, 2. Mocksa, Poccus

AKkmyansHocms. B MUpOBOI1 IMTepaType OIMCAHO BCETO HECKOIBKO C/IydyaeB PEKOHCTPYKLIMY MeAMaabHOM JIO-
IIBDKKY T10C/Ie BO3HUMKHOBEHMS ee TpaBMaTnueckoro gedexra. B pycckosi3bIuHOI MTepaType HaM He yAaI0Ch
HaTY OMMCAaHMS TTOIOOHBIX CITyUaeB.

Llenvto ry6nuKauyy SIBJASETCS AEMOHCTPAIMS PeJKOTO KIMHUYECKOTO HAGIoNeHs Tal[MeHTa ¢ TpaBMaTuye-
CKIM ,He(l)eKTOM Me,umaanoﬁ JIOABDKKNM M MeTOoda €€ PEKOHCTPYKINN.

Onucatue ciyuas. ITaniyieHT 52 J1eT MOMYYMI MOTOLMKIIETHYIO TPABMY, B pe3y/ibTaTe KOTOPO¥ ITPOMU30IIIeN OT-
KPBITBIN TIEpeIOM MeIMaIbHOM JIOObIKKY C YTpaToit KocTHOTO (parmenTa. [laimeHT qocTaBiieH B JieuebHOe
yupexaeHue, rae eMmy OblIa BbITIOJTHEHA MTePBUYHASI XMPYypruueckas o6paboTka ¢ ymmMBaHuem panbl. Uepes 3
Mec. 6bIIa BBITIOJTHEHA OTIePaIys 110 PeKOHCTPYKIIUM MeAMATbHO JIOABDKKM CBOOOAHBIM ayTOTPAHCIUIAHTATOM
U3 Tpe6GHS MOAB3IOUIHOM KOCTH C UKCALMEeN MEeTa/UIOKOHCTPYKIMENA U TUIACTUKO AeTbTOBUIHON CBSI3KNU. B
MOC/Ie0TNepalyiOHHOM Tepyoe BITIOIHSIACh UMMOOMIN3AIMs TOJIeHOCTOITHOTO CyCTaBa B TeueHue 4 He[l., 3a-
TeM aKTMBHAas pa3paboTKa OBMKEHMI M JO3MPOBaHHAS HArpy3Ka Ha KOHEUHOCTDb uepe3 8 Hem. UYepes 12 mec.
ornenka 1o mkaise AOFAS cocraBwia 93 6asmia. ITo JaHHBIM KOMITbIOTEPHOM ToMOrpaduu JOCTUTHYTA TIOTHAS
MHTETpanus ayTOTPAHCIIAHTaTa, OTCYTCTBYIOT ITPM3HAKYM HECTAOMIBHOCTY TOJIEHOCTOITHOTO cycTaBa. [larmeHT
YIOBJIETBOPEH MPOBEAEHHBIM XUPYPTUUECKUM JIeYeHUEM.

3axarouenue. IIpy TpaBMaTHIECKOM JeeKTe MeIVaTbHOM JTOIBDKKMA ONTUMAIbHBIM METOIOM JIEUEHUS SIBISIET-
CS1 PEKOHCTPYKIIMSI CBOOOIHBIM ayTOTPAHCILIAHTATOM U3 IPeOHS MTOAB3OUTHOM KOCTH. DTO M03BOoJsIeT chopmm-
pOBaTh TPAHCILIAHTAT HEOOXOIMMBIX PA3MePOB U (DOPMBI, MPM ITOM MUHUMU3IUPYETCS PUCK Pa3BUTHUS TIOCIIE-
OIepanOHHbIX OCIOXKHEHWUIA.

KirioueBbIe CJIOBA: TpPaBMaTUUYECKUI IedeKT, TepesioM MeIUaaTbHO JIOMbIKKMA, KOCTHAS TUIACTVKA, CBOOOIHBI
KOCTHBIN ayTOTPaHCIIAaHTAT.
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13 IpeOHS MTOAB3OIITHOI KOCTH ITOC/Ie TPAaBMAaTUUeCKOTO fedeKTa: KIMHMUeCKuit crydait. Tpasmamosnozus u opmoneous
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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

Fig. 1. Right foot
after primary surgical
debridement

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. 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%2x1.8 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

Fig. 4. Appearance of the
foot after wound healing

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. 5. Surgery stages:
a — medial surface of the talar bone in the wound; b — autograft implantation in the medial ankle bed,;
¢ — autograft fixation with plate and screws
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Fig. 6. Control X-rays after bone autoplasty and
fixation with cancellous screw and plate:
a — AP view; b — lateral view

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
6x8 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
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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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