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ABSTRACT

The problem of aseptic talus necrosis consists of the following features: a) manifesta-
tion of the disease in the form of acute articular syndrome without typical symptoms;
b) inevitable serious consequences in the form of disfiguring deforming arthrosis
of the ankle joint, development of gross deformities of the rear foot, etc., resulting
in disability. The lack of methods for monitoring the dynamics of the disease also plays
animportantrole. This is particularly so with such animportant issue as the substan-
tiation of stopping immobilization and allowing the load on the foot in order to avoid
collapsed talus and subsequent complications. It is believed that treatment started
before radiographic changes helps to avoid severe complications, but for a number
of reasons patients arrive already at the stage of late severe destructive changes.
All of the above explains the high relevance of the problem of treatment of patients
with aseptic talus necrosis. The importance of the presented clinical case and the val-
ue of this information can be considered several points: its example demonstrates
the possibility of early diagnosis of severe talus damage cause by aseptic necrosis;
based on objective data, a substantiation was made for allowing the load on the leg
with body weight in the complex of rehabilitation measures; the possibility of regres-
sion of pathological changes associated with aseptic talus necrosis and the dynamics
ofthe course of aseptic talus necrosis with a favorable outcome were demonstrated,
which is confirmed by modern research methods. Thus, the need for magnetic reso-
nance imaging has been confirmed for all referred patients with a clinical picture
of local articular syndrome in the ankle joint, the possibility of complete regression
of avascular necrosis symptoms in case of nonsurgical treatment at the early stages
and the possibility of resolving the load on the leg in the complex of rehabilitation
treatment have been demonstrated.

Keywords: clinical case, aseptic necrosis, talus, pre-radiological changes, regression
of changes, MRI changes in the talus, MSCT changes in the ankle bone
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PE3IOME

lMpobnemamuka acenmu4eckoeo HeKpo3d MapaHHOU KOCmMu cK1aovieaemcs
u3 cnedyroujux ocobeHHocmed: a) MaHugecmayus 3abosesaHus 8 ude 0CMpoz20
CYyCMasHo20 CUHOPOMA 6e3 MUNUYHbIX CUMNMOMO8; 6) Heu3bexHsble msxérnvle
nocsedcmeus 8 8ude 06e306paxusarujezo oeopmupyoujezo apmposa 2osie-
HOCMONHO20 cycmasd, pazsumus 2py6bsix dechopmayuli 3a0He20 omaesia cmonsl
u m. 0. C UCXO0OM 8 UHBAIUOHOCMb. BaxkHyto posib uzpaem omcymcmaue mMmemo-
OUKU KOHMPOJI5 3a OUHAMUKoU pazsumus 3abonesaHus. OcobeHHO 3mo kacaemcs
Makozo 8aXHO20 80NPOCAd, KAK 060CHOBAHUEe npekpaweHus uMmobunusayuu
U paspelwieHus Hazpy3ku Ha cmony 80 ulbexxaHue Kosianca mapaHHout Kocmu
u nocnedyrujux ocoxHeHul. CHumaemcs, 4mo siedeHue, Ha4amoe Ha cmaouu
«00peHM2eHOBCKUX» U3MeHeHUU, N0380/19em U3bexame MaXeébix 0C/IOXHeHUU,
HO no pAdy NpUYUH NayueHmMsl NPUXO0AM YXe Ha CMaouu NO30HUX MAXENbIX
O0ecmpyKmuseHbIx U3MeHeHUU. Bcé nepeyuciieHHoe 06bACHAeM 8bICOKYIO akmyarib-
HOCMb meMbl JiedeHUs NayUeHmMoe c acenmuy4eckum HeKpo3oM mapaHHoU Kocmu.
BaxxHocmebto npedcmassieHHO20 KITUHUYECKO20 C/TyHas U UeHHOCMbHo UH(hopmMayuu
0 HEM MOXHO CHUMAMb HeCKOJ1bKO NOJI0XKeHUU, a UMEHHO: Ha €20 npumMepe Npo-
0eMOHCMPUPOBAHA BO3MOXHOCMb paHHEU OUdZHOCMUKU MAXEN020 NOPAXEHUS
mapaHHol Kocmu acenmuy4ecKum HEKPO30M; Ha OCHOBAHUU 06BEKMUBHbIX OaH-
HbIX NpogedeHO 060CHOBAHUE pa3pewieHus 80306HOB/IEHUA HA2PY3KU HA HO2Y
8ecoM meJia 8 KomnJekce peabunumayuoHHelx Meponpuamud y nayueHmad;
Npo0eMOHCMPUPOBAHbI BO3MOXHOCMb pe2pecca NamMosio2uYecKux usmeHeHud,
CBA3AHHbIX C ACeNMUYEeCKUM HEKPO30OM MAapaHHOU KOCMU, U OUHAMUKA meYyeHus
acenmuy4ecko20 Hekpo3a mapaHHoU Kocmu ¢ 6:1a20NpUSMHbIM UCXO0OM, Ymo NOO-
meepx0eHO COBpPEMEHHbIMU Memoo0admu UCC1e008aHuUs. Takum obpazom, noo-
maeepx0eHa Heobxo0UMOCMb NPosedeHUS MA2HUMHO-Pe30HAHCHOU momozpaguu
8cemM 06paMuUBWUMCA NAYUEHMAM C KIUHUKOU JIOKAIbHO20 CyCmMAagHO20 CUHOPOMA
8006/1aCMU 20/1eHOCMONHO20 CycMasd, NPo0eMOHCMPUPOBAHA BO3MOXHOCMb NOJI-
HO20 pezpecca cCuMnNMOoMAamuKu dcenmuyecko20 HeKpo3d Npu KOHCep8amugHOM
JledeHUU Ha PAHHUX CMAousxX U NOKA3aHA 803MOXHOCMb paspeweHus Hazpy3ku
Ha Ho2y 8 KomnJiekce peabunumayuoHHO20 JleYeHUs.

Knioueswie cnoea: knuHu4deckul caydyad, acenmuyeckul HeKpo3, mapaHHas
KOCMb, «00PEHM2eHOBCKUEe U3MeHeHUs», peepecc usmeHeHul, MPT-usmeHeHus
maparHot kocmu, MCKT-u3meHeHusa mapaHHol kocmu
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roJIeHOCTOMHOrO CycTaBa Ha MpuMepe KNnHMYeckoro HabnogeHusa. Acta biomedica
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JUSTIFICATION FOR THE NEED
TO DEMONSTRATE A CLINICAL CASE

Epidemiology

Aseptic necrosis of the ankle bone is known to be caused
by fracturesin 75 % of cases [1]. The object of study in this ar-
ticle is a patient with secondary ankle bone aseptic necro-
sis of non-traumatic genesis. No separate code for second-
ary ankle bone aseptic necrosis exists in the ICD-10 system;
therefore, a number of generalized codes have been pro-
posed for coding: M87.0, M87.1, M87.2, M87.3, M87.8, M87.9,
M90.3, M90.4, M90.5. According to the international classi-
fication, osteonecrosis is included in the group of diseases
of class XllI, subgroup M87. Bone osteonecrosis is a high in-
cidence disease and registries are being kept in economi-
cally developed countries. Unfortunately, in Russia, asep-
tic necrosis has not been isolated in the structure of mus-
culoskeletal morbidity in the adult population; accurate
data on osteonecrosis of ankle bones are also not available.
Meanwhile, there are many publications about the high in-
cidence of the disease with a tendency to an increasing in-
cidence [2, 3].

Diagnostics

The literature suggests that there are no pathogno-
monic clinical symptoms of ankle bone aseptic necrosis,
butitis considered very likely that any patient who comes
to the hospital with persistent localized inflammatory
syndrome of the ankle joint without an apparent cause
will probably have ankle bone aseptic necrosis [4]. X-rays,
MSCT (multislice spiral CT scan) and magnetic resonance
imaging (MRI) are the main diagnostic methods being
used. These methods are used as complementary, allow-
ing to establish a complete picture of the lesion [1]. Exam-
ination methods such as bone scintigraphy, densitometry,
etc. are recommended for differential diagnosis. Howev-
er, the aseptic necrosis diagnosis is currently usually late
and occurs against the background of already developed
complications [5].

Treatment

Treatment of patients with an ankle bone aseptic ne-
crosis at ARCO (Association Research Circulation Osseous)
stage 1 or less is offered both nonsurgically and surgical-
ly [6]. The basis of nonsurgical treatment is, first of all, un-
loading of the foot against the background of medication
with various groups of drugs (non-steroidal anti-inflam-
matory drugs, anticoagulants, vasodilators, etc.). The time
required for complete revascularisation of the ankle bone
is up to 2 years, while the recommended time for unload-
ing the lower extremity is up to 8 months; there is no justi-
fication for these terms in the literature, which is unaccep-
table nowadays, considering the high demands of patients
to reduce treatment time, increase its comfort and reduce
traumatism [5]. The results of surgical treatment accord-
ing to ARCO stage 1 aseptic necrosis of the ankle bone
by subchondral osteoplasty have been reported in the lit-
erature; however, this procedure has been shown to ag-
gravate the course of osteonecrosis [6]. Other treatment
methods (necrosis core decompression, corrective joint
arthrodesis, mosaic osteochondroplasty, endoprosthetic

joint replacement, etc.) are intended for use at later stag-
es and in cases of complications [7-9].

Resume

In summary, the relevance of the presented issues
is confirmed by the importance of early diagnosis of aseptic
necrosis of the ankle bone, the lack of clear criteria of the dis-
ease course dynamics necessary for making tactical deci-
sions, and the lack of treatment effect evidence.

In view of the above, there were a number of tasks to be
accomplished at the beginning of the treatment of the pa-
tient in the submitted clinical case:

1. To confirm the severity of aseptic necrosis of the an-
kle bone and assess its stages.

2. As the treatment progresses, to reveal indications
for authorising foot loading.

3. To undertake nonsurgical treatment, to evaluate
its result, to confirm good clinical effect by the data of ob-
jective methods of study.

STUDY MATERIAL

The material for the study was the patient’s outpa-
tient card, which reflects his outpatient visits to physi-
cians of different specialties, therapeutic manipulations
performed, and the prescription of medicines. In addi-
tion, MSCT and MRI images were assessed in dynamics
and during the treatment process until the patient re-
covered.

The study was approved by the local ethical commit-
tee of the Novosibirsk Research Institute of Traumatolo-
gy and Orthopedics n. a. Ya.L. Tsivyan (extract No. 012/23
from the minutes of the meeting No. 005/23 dated May 26,
2023).

Patient information

Patient V., a 51-year-old man, clerical worker, a resi-
dent of a million-strong city, visited the clinic of Novosi-
birsk Research Institute of Traumatology and Orthope-
dics n. a. Ya.L. Tsivyan for an outpatient appointment.
The patient signed consent to participate in the study,
according to the World Medical Association Declara-
tion of Helsinki, and to publish the results of the study
without identification. The medical history revealed
that 4 weeks before the patient encounter, following
a COVID-19 infection (and hormone therapy) severe pain
and swelling in the ankle area on the left side, and clau-
dication were observed. The patient was visually inspect-
ed and examined.

The following methods were used to diagnose and treat
the patient.

Clinical method

The presence of pain according to the visual ana-
logue scale (VAS), ankle swelling (with ligature at the lev-
el of ankle poles), hyperaemia (visually), temperature dif-
ference (with infrared laser thermometer), range of active
and passive motions in the ankle joint (with an angle me-
ter) were assessed. The above measurements were per-
formed at the examination day, 1, 2, 3, 4, 6 and 9 months
from the onset of the disease.
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Radiological method

The patient underwent X-ray of the ankle joint
in the straight and lateral projections in the standing po-
sition at the time of patient encounter, 6 months after pa-
tient encounter, and at the end of treatment.

Tomographic method

The patient underwent MSCT and MRI at the time of pa-
tientencounter,aswellas 1, 2, 3,4, 6,9, 12 months after pa-
tient encounter.

Functional method

The result was assessed according to AOFAS (Ameri-
can Orthopaedic Foot & Ankle Society) at the end of treat-
ment, after 12 months.

a
FIG. 1.

CASE HISTORY

The disease onset was swelling, redness, fever and sharp
pain of the left ankle joint area 4 weeks after COVID-19 in-
fection and massive hormone therapy. Approximately one
week after the onset of the disease, the patient encoun-
tered to the clinic of foot and ankle surgery of Novosi-
birsk Research Institute of Traumatology and Orthopedics
n. a. Ya.L. Tsivyan. Physical examination revealed a provi-
sional diagnosis of secondary aseptic necrosis of the an-
kle bone. The diagnosis was confirmed with X-ray, MSCT
and MRI studies of the ankle bone being performed
(Fig. 1-3).

b

Patient V. Left ankle joint X-ray in straight (a) and lateral (b) projections: no pathological changes in the ankle bone were revealed

a
FIG. 2.

b

Patient V. MRI of the patient’s ankle joint, coronal (a) and sagittal (b) scans: severe bone marrow swelling with epicentre in the area
ofthe head of the ankle bone, spreading to the block of the ankle bone (indicated by the white arrow); ankle joint synovitis. Aseptic talus

necrosis, the stage of edema
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Examined jointly by a rheumatologist and endocri-
nologist, diagnosed as secondary aseptic osteonecrosis
of the ankle bone at the stage of oedema. After the diag-
nosis was confirmed, treatment was carried out, which be-
gan with puncture of the ankle joint (seeding of synovial
fluid - sterile). Complete unloading of the leg with ortho-
sisimmobilization. Drug therapy was initiated, including se-
lective cyclooxygenase inhibitors, calcium metabolism reg-
ulators, bone resorption inhibitors, and cartilage metabo-
lism regulators. The patient underwent a course of phys-
ical therapy, therapeutic exercises under the supervision
of a physiotherapist.

a
FIG. 3.

In 4 weeks, there was a decrease in pain syndrome
by 6 (60 %) VAS points, swelling subsided and the thick-
ness of the tibia in the supra-ankle area decreased
from 32 to 28 cm (by 25 %). Control MRl and MSCT ex-
aminations of the ankle bone were performed. Despite
the clear positive clinical dynamics of the disease, how-
ever, the stage studies rather indicated the opposite.
Preservation of signal brightness was observed on con-
trol MRI (Fig. 4).

Signs of bone resorption appeared on the control MSCT
(Fig.5). The prescribed treatment was continued with special
emphasis on foot unloading.

b

Patient V. MSCT of the ankle joint, coronal (a) and sagittal (b) scans: no signs of destruction of the ankle bone are observed

a
FIG. 4.

b

Patient V. MRI of the ankle joint, coronal (a) and sagittal (b) scans. Bone marrow oedema (black arrow) persists. A cyst formation
in the area of the head of the ankle bone is observed. Bone marrow swelling persists in the area of the head of the ankle bone (white arrow)
with spreading to the trochlea of talus; small cysts (grey arrow). Ankle joint synovitis

111



The next follow-up examination was performed 4 weeks
later. The clinical picture demonstrated complete relief
of pain syndrome in the ankle joint. Positive dynamics
was observed on control MSCT and MRI. There was a de-
crease in the brightness of the signal from the bone mar-
row of the ankle bone, the appearance of a “spotty struc-
ture” of the bone substance, which was explained by “focal”
suppression of the inflammatory process (Fig. 6).

The patient underwent control MSCT, which revealed
signs of not only cyst formation cessation, but also restora-
tion of the ankle bone trabecular structure (Fig. 7). The pa-
tient’s favourable combination of clinical and imaging find-

a
FIG. 5.

ings justified the patient to allow a dosed load on the low-
er limb with gradual weaning off the means of additional
support over a period of 2-3 weeks.

Treatment was extended and was accompanied by pos-
itive dynamics of the course of the disease; the patient re-
gained full support of the lower extremity 2.5 months af-
ter the treatment onset. Control examinations were con-
tinued once a month: positive dynamics was observed
in the form of clinical improvement and gradual reduction
of MR signal brightness with complete clinical recovery
to the degree of asymptomlessness and to the restoration
of normal MR signal from the bone substance of the head

b

Patient V. MSCT of the ankle joint, coronal (a) and sagittal (6) scans. The bony structure of the head and neck of the ankle bone is observed
to be disturbed (white arrow). Evidence of small cysts in the head and neck of the ankle bone

a
FIG. 6.

Patient V. MRI of the ankle joint, coronal (a) and sagittal (b) scans. A decrease in signal intensity is observed; mosaicism of the image
ofthe head of the ankle bone appears (white arrow). Decreased brightness of the MRI signal in the area of the ankle bone head, appearance
of “mosaicism” of the ankle bone head area. A cyst formation in the area of the head of the ankle bone is observed
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of the ankle bone by September 2022, i. e. by the 8th month
from the treatment onset (Fig. 8).

Treatment result

The swelling, pain and hyperaemia in the ankle joint
had completely resolved by the time the lower extremity
was loaded. The range of motion in the ankle joint, reduced
by 25 % compared to the healthy one, was fully restored
after 12 months (35°/0°/23°). Foot support was restored,
the positive dynamics as measured by VAS was 6 points, AO-
FAS score was 38 points. A good treatment result was ob-
tained. It should be mentioned that the patient was exam-
ined 1 year after the treatment: the achieved result was pre-

a
FIG. 7.

served in the form of practically asymptomatic clinical
picture, which was confirmed on control MRI and MSCT.
The tomographic picture was favourable, had no dynam-
ics compared to controls after 6 months and is therefore
not being reported.

DISCUSSION

Numerous studies directly or indirectly suggest that
changes in aseptic necrosis of the ankle bone are fatal [8,
9]. It is considered that nonsurgical treatment is indicat-

b

Patient V. MSCT of the ankle joint, coronal (a) and sagittal (b) scans. Restoration of the “bar” (beamed) structure of the head and neck
of the ankle bone is observed (white arrow). Confirmation of bone structure restoration of the ankle bone head and neck (white arrow)

and regression of small cyst formation in the ankle bone head and neck

a
FIG. 8.

b

Patient V. a — MRI of the ankle joint, sagittal scan: uniformity of the MRI signal from the ankle bone in the area of the former lesion (black ar-
row). b — MSCT of the ankle joint, sagittal scan: confirmation of the restoration of the bone structure of the head and neck of the ankle bone
(white arrow) and regression of the formation of small cysts in the head and neck of the ankle bone, areas of osteosclerosis. Good treatment

resultss
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ed in a number of cases, but it is impossible to preserve
the anatomy of the ankle bone, and its collapse with severe
outcome is inevitable [2, 3]. Presumably this can be con-
sidered to be true in some cases, but this example rather
supports the idea that early pathogenetic treatment can
preserve the anatomical shape of the ankle bone. Early di-
agnosis and treatment is the key to success, which is im-
portant for primary care physicians to be aware of. Con-
sidering that aseptic necrosis has no specific clinical pic-
ture in the early stages, the classic diagnostic technique
of X-ray is not successful for diagnosis; however, X-ray
in pain of unclear origin is indicated to exclude findings
such as platypodia, mass lesions, ligamentous injuries,
cysts, fatigue fractures [4]. A debate comparing multi-
slice computed tomography and magnetic resonance im-
aging is a controversy in the pages of the printed media.
The answer is unequivocal: both examinations are indicat-
ed. The closer to the time of disease onset, the more val-
uable MRI data are the further away - the more valua-
ble MSCT data are due to their purpose [1]. The ques-
tion of surgical tactics in the early period of osteonecro-
sis of the ankle bone has not been definitively resolved.
From one side, there are many reports about the advan-
tage of the nonsurgical method [1, 4]. No guidance is how-
ever provided as to which indicators should be used to de-
cide whether to allow loading of the foot, whether to re-
duce the process, and so on. [5]. The proposed “subchon-
dral osteoplasty” surgery, developed for the treatment
of early-stage osteonecrosis, has not lived up to expecta-
tions: there are reports that its use aggravates the course
of aseptic necrosis [9]. The described clinical case in our
study demonstrates the possibility of early nonsurgical
treatment of the patient.

CONCLUSIONS

In summary, the described clinical case provides evi-
dence of the possibility for complete regression of clinical
and imaging symptoms; the importance of early diagno-
sis of aseptic necrosis of the ankle bone is evident. The key
success factor in this case was the alertness of the trau-
matologist, outpatient rheumatologist in terms of early
detection of aseptic necrosis. The X-ray method familiar
to traumatology and orthopaedics does not demonstrate
its positive properties for the diagnosis of aseptic necro-
sis in the early stages. A team approach involving a rheu-
matologist, endocrinologist, led by an orthopaedic trau-
ma surgeon was the basis of success in treating the pa-
tient. Interruption of acute inflammation in the bone
marrow of the ankle bone by complete unloading, im-
mobilization of the affected extremity, prescription of non-
steroidal anti-inflammatory drugs, physiotherapy, met-
abolic therapy, paraarticular blockades with glucocor-
ticosteroids served as the basic principle of treatment.
The clinical case is of particular value in assessing the dy-
namics of the course of the disease using objective meth-
ods and forming actions against this basis. For instance,
the beginning of clear reduction of MR-signal intensity

on T2 weighted images (T2-VI) and restoration of bone sub-
stance in the necrosis zone, confirmed by MSCT and MRI
examinations, allowed to start foot loading, and complete
restoration of MR-signal on T2-VI as well as restoration
of the bone structure of the ankle bone in combination
with the clinical picture of no symptoms allowed to con-
sider the patient as recovered.

The following conclusions can therefore be stated:

1. If a patient encounters with unexplained local-
ized joint syndrome of the ankle joint, aseptic necrosis
of the ankle bone should be considered and examined,
including MRI if there are no changes observed with con-
ventional X-rays.

2. The basis of nonsurgical treatment of a patient
with an aseptic necrosis of the ankle bone isimmobilisation
and unloading of the leg in the conditions of “multidiscipli-
nary approach”, dynamic MRland MSCT control when mak-
ing a decision about the change of therapeutic methods.

3. If the basic principles outlined in the article are fol-
lowed, changes in the ankle bone are reversible until com-
plete clinical recovery and radiological symptoms.
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