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CHARACTERISTICS OF INFERIOR MYOCARDIAL
INFARCTION WITH A SPECIAL ELECTROCARDIOGRAPHIC

PATTERN (ASLANGER) IN METABOLIC SYNDROME
Aim To evaluate the features of ST-segment elevation myocardial infarction with the Aslanger pattern in
comparison with traditional forms of inferior myocardial infarction in metabolic syndrome.

Material and methods This study included 30 patients with inferior myocardial infarction in the presence of metabolic syndrome:
9 patients with the Aslanger electrocardiographic pattern (group 1, age 59.7 [58.4; 63.1] years) and the rest
with one of the traditional forms (control group, 59.9 [57.2; 63.8] years, matched by all criteria of metabolic
syndrome). All patients underwent primary percutaneous intervention with assessment of the angiographic
picture. The magnitude of ST-segment elevation was measured in lead III at the J point and following 0.06
seconds, and the optimal threshold value of this indicator was determined for a new picture of myocardial

infarction.

Results The infarct-related artery in the Aslanger pattern was more often the circumflex artery (p=0.0099), and
coronary thrombosis was characterized by a lower TIMI thrombus grade (p=0.014). SYNTAX values for
the Aslanger pattern and for the traditional picture of inferior infarction with ST elevation in lead II>III were
higher than for a similar picture with ST elevation in lead III>II. The level of ¢Tnl at admission (p=0.013)
and after 24 hours (p=0.0017), the platelet count (p=0.0011) and mean volume (p=0.0047) in group 1 had
smaller values than with traditional inferior infarction. The ST elevation at J point and at J+0.06 s point for
lead IIT with the Aslanger pattern was significantly lower than values of such shift in lead IIT>II and lead IT>III
with traditional inferior infarction (p<0.001). An elevation value <1.5 mm at J point +0.06 s was a predictor
of infarction with the Aslanger pattern. Constructing the ROC curve made it possible to determine that with
the Aslanger pattern, the best cutoff value for this index is 2 mm.

Myocardial infarction with the Aslanger pattern as compared with traditional lower infarction in metabolic
syndrome is characterized by specific individual angiographic signs, lower ST segment elevation, cTnl level,

Conclusion

and thrombotic disorders.
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Introduction

In 2020, a specific form of inferior ST-segment elevation
myocardial infarction (STEMI) was described in which the
corresponding segment displacement is present only in lead
III but not in leads aVF and II, which are usual for this form
of infarction [1]. This form is characterized by significant
necrosis size (24 hour troponin surrogate marker), high
risk (according to the GRACE scale) and multivessel
coronary artery disease compared to non-ST-segment
elevation MI (STEMI). In turn, the form of STEMI studied
is comparable to traditional inferior STEMI in terms of in-
hospital and annual mortality, but it is much less common
than the latter, which may lead to diagnostic and tactical
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errors. The difference between the Aslanger pattern in
this form of STEMI and an electrocardiographic (ECG)
artefact Aslanger’s sign should be mentioned; the artifact
was reported ten years earlier than the Aslanger pattern and
is explained by the movement of the electrocardiographic
electrode located near the high-amplitude pulsation
of the radial or posterior tibial arteries in hyperkinetic
hemodynamics (severe anemia, cirrhosis, hyperthyroidism,
etc.) [2,3].

Metabolic syndrome (MS) is the most common
comorbidity of MI [4]. This paper presents the characteristic
features of inferior STEMI with the Aslanger pattern in
MS. This is due to the fact that all reported clinical cases of

ISSN 0022-9040. Kardiologiia. 2023;64(2). DOI: 10.18087/cardio.2024.2.n2532



§ ORIGINAL ARTICLES

Central illustration. Characteristics of Inferior Myocardial Infarction

With a Special Electrocardiographic Pattern (Aslanger) in Metabolic Syndrome

Inferior STEMI with T ST 111 (Aslanger):
3 n=9, including 7 male patients;

I/
(@ age 59.7 [58.4; 63.1]
_ |
- I

1. Infarct-related artery: the circumflex artery most often
2. Lower TI'G grade

3. Lower cTnl level

4. Lower platelet count

S. Smaller mean platelet volume

6. Lower T ST [J+0.06] in I11

1. Primary percutaneous intervention
2. Thrombosis severity (TTG)

3.cInl

4. Platelet count

S. Mean platelet volume

6. Estimation T of ST [ J+0.06] in IIT

(

Inferior STEMI T with ST 11, 11, aVE:
n =21, including 16 male patients;
age 59.9 [57.2; 63.8]

1. Infarct-related artery: the right coronary artery most often
2. Higher TT'G grade

3. Higher cTnllevel

4. Higher platelet count

S. Larger mean platelet volume

6. Higher T ST [J+0.06] in I1I

STEMI, ST-segment elevation myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction.

Aslanger form MI were found to have the corresponding
combination in this study.

Material and Methods

Thirty patients with inferior STEMI associated with
MS who underwent primary percutaneous intervention
(PCI), including 9 cases (group 1-7 males and 2 females,
age 59.7 [58.4; 63.1] years) with the Aslanger pattern
qualified by the three main features of the baseline ECG:
1) any ST-segment elevation in lead III but not in other
inferior leads; 2) ST-segment depression in any of the leads
from V4 to V6 (but not in V2) with a positive or terminally
positive T-wave; 3) ST in lead V1 higher than ST in V2. The
remaining 21 subjects (16 males, 5 females, age 59.9 [57.2;
63.8] years) were controls (Group 2); they were selected
not only to balance the demographic characteristics
of Group 1, but also to match it as closely as possible
in terms of MS criteria: body mass index (BMI), waist
circumference, hip circumference and waist-to-hip ratio,
severity of arterial hypertension (AH), baseline (daily)
blood pressure (BP) before the onset of MI, degree of
dyslipidemia and hyperglycemia. The SYNTAX scale and a
modified AHA /ACC classification proposed by the Society
for Cardiac Angiography and Interventions (SCAI) with
4 grades of arterial defect severity were used to describe
vascular lesions in predicting success and complications of
coronary angioplasty: I. non-C lesion/patent vessel; II. C
lesion / patents vessel; III. non-C lesion / occluded vessel; IV.
Clesion/occluded vessel [S]. Type Cincluded stenosis that
met any of the following criteria: length >2 mm, pronounced
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proximal tortuosity, branching at >90 degrees, complete
occlusion for >3 months. A vessel with acute thrombotic
occlusion (total or subtotal) was considered an infarct-
related artery (IRA). Angiographic evaluation of coronary
thrombosis was performed using the TIMI thrombus grade
(TTG) scale: TI'G 0 - no angiographic signs of thrombosis,
TI'G 1 - likely presence of a thrombus, impaired wall
contrast-enhancement, uneven vascular contours, TI'G
2 — a thrombus of not more than %2 IRA diameter, TTG 3 —
longitudinal size of a thrombus >4 but <2 IRA diameters,
TI'G 4 - longitudinal size of a thrombus >2 IRA diameters
and TI'G S - massive IRA thrombosis [6]. During ECG
evaluation, ST-segment elevation was also calculated not
only at the J point (IIITST [J]) but also 0.06 seconds
later in lead ITI (IIITST [J+0.06]). All patients underwent
echocardiography (GE Logiq F6, USA). Cardiac-specific
troponin I (¢Inl ELISA, USA) was measured at admission
(cTnl-1) and 24 hours later (cTnI-24). The examination
program included assessment of total cholesterol and high-
density lipoprotein cholesterol (HDL-C), triglycerides
(TG), creatinine with calculation of the Cockcroft-Gault
glomerular filtration rate (GFR), glucose, platelet count
and mean platelet volume (MPV) were determined in the
complete blood count.

Differences between the two groups were calculated
for continuous variables expressed as medians and 25th
and 75th quartiles using the Mann-Whitney U test, and
the Kruskal-Wallis H test was used to compare the three
groups; conjugacy between individual continuous variables
was assessed by calculating the Spearman rank correlation
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coeflicient; categorical variables were compared using the x*
test. Because PCI was performed by more than one operator,
Cohen’s kappa values were calculated for all angiographic
indices. To identify new variables associated with the
formation of Aslanger pattern MI, a logistic regression
model was used (results were expressed as odds ratio [OR]
with 95% confidence interval [95% CI]); when it was
necessary to convert continuous variables into a categorical
form, threshold values of the indicator were calculated
using the logistic regression method. Then, a ROC curve
was constructed taking into account the characteristics of
an ECG pattern of inferior STEMI (categorical variable —
Aslanger pattern or one of the traditional patterns) and
HITST amplitude [J+0.06] (continuous variable). The
optimal threshold in this model is determined by balancing
sensitivity (Se) and specificity (Sp) — Se~Sp.

The study protocol conforms to the provisions of the
Declaration of Helsinki and was approved by the local
ethics committee of the Belgorod State National Research
Institute (Minutes No. 16 dated 17.05.2022). The patients
signed an informed consent form in accordance with the
standard procedure prior to being included in the study.

Statistical analysis was performed using RStudio 4.3.1
and Statistica 12.0 for Windows.

Results

In both groups, angina syndrome was the main clinical
manifestation of MI: 8 (88.9%) patients in Group 1 and 17
(85.7%) patients with conventional inferior infarction ECG
pattern. At the same time, among those with the Aslanger
pattern (Figure 1), pain developed for the first time in S
patients; the rest sought medical attention for an increase in
pain intensity (n=2) or duration (n=1).

In the control group, these characteristics were similar:
10 patients had a primary pain syndrome, 4 and 2 patients
reported an increase in pain frequency and duration,
respectively, and one patient reported a decrease in the
efficacy of conventional antianginal therapy. The reasons
for calling an ambulance by the remaining patients were
the onset of weakness (n=1 in Group 1 and n=3 in Group
2) and arrhythmia (n=1 in Group 2). Abdominal onset of
inferior STEMI was not observed in these subjects. The
mean time from symptom onset to the decision to call
an ambulance and the total time from symptom onset to
hospital admission in Group 1 were 60 [40; 120] minutes
and 155 [100; 210] minutes, respectively, which were not
significantly different from the control group (60 [40;
110] minutes and 150 [100; 210] minutes, respectively,
p1=0.780; p>=0.813). With the same amount of historical
evidence of hypertension and the same level of daily BP
prior to the development of MI, the median systolic BP
(SBP) at admission was 8.8% higher in the Aslanger group
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than in the control group (p=0.032), whereas diastolic BP
(DBP) did not reach a statistically significant difference
between the groups (Table 1).

No differences were found between the two ECG forms
of MI and in the severity of heart failure (HF) according to
the Killip classification. On the contrary, the levels of cTnI-1
and cTnl-24 were 24.5% and 59.3% higher, respectively,
in the traditional inferior form. Higher platelet count and
MPV (by 5.1% and 20.5%, respectively) were observed in
the same group.

For PCI performed by more than one operator, Coehn’s
kappa values ranged from 0.73 to 0.78. IRAs were more
often the circumflex artery (LCx) in the Aslanger group
and the right coronary artery (RCA) in the control group
(p=0.047). In both groups, the lesion area was located in
the proximal LCx or RCA (Table 2) and C-type plaques
were prevalent in both complete (TIMI 0) and incomplete
(TIMI I, II) occlusions. In the Aslanger pattern group
8 (88.9%) patients had TT'G 1 coronary artery thrombosis,
while 18 (85.7%) patients with the conventional form of
inferior MI had more severe thrombosis TI'G 2 and TI'G
3 (p=0.162). Furthermore, the total SYNTAX score was
lower for the ST III>II elevation pattern than for ST II>III
(p=0.005) and the Aslanger pattern (p=0.001). In addition,
HITST (J) and HITST (J+0.06) in the latter case were
significantly lower than the values of similar displacements
in the III>II and II>III forms of conventional inferior
STEMI. According to the criterion of time in the intensive
care unit (ICU), there was no significant difference between
the groups, but among patients with the conventional
ECG pattern of inferior infarction, there were 6 patients
who stayed in the ICU for 48-72 hours: due to massive

Figure 1. Patient K., Aslanger pattern MI
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thrombosis requiring delayed stenting (n=4) and due to
other complications (n=2).
Correlation analysis revealed a significant conjugacy

Table 2. Clinical examination findings in patients with Aslanger
pattern and conventional ECG pattern of inferior STEMI

. . . Conventional
of ¢Inl-24 and MPV only for conventional inferior MI Aslanger pattern, n=21
(p=0.019), but not for the Aslanger pattern (Figure 2). Parameters pattern, o stunn C / H#
LCx as IRA, SYNTAX >12.3, cTnl-24 <6.88 ng/mL, B ©T I SRR
HITST (J+0.06)<1.5 mm were predictors of Aslanger
pattern MI (Table 3). LCxn 4 & B 0.005
The ROC curve was constructed for IIITST (J+0.06) to RCA, 5 17 0.043
verify its possible use as a diagnostic sign for this form of MI. n (%) '
The best cutoff for the Aslanger form was found to be 2 mm, ~RA .
. . . ’ 6 3 13 0.98
above which ST elevation (J+0.06) in lead III would only n
Medial, n 3 1 3 0.781
Distal, n - - 1 0.689
Table'l. Key 'clinical and laboratory characteri'stics TIG1,n 3 1 2 0.044
of patients with Aslanger pattern and conventional
ECG pattern of inferior STEMI G2, n 1 3 11 0.204
Aslanger Conventional TG 3 n _ _ 4 0.246
Parameters pattern, n=9 pattern, n=21 P ’
BMI kg/m>  27.4[25.7;31.2] 27.7[25.3;31.6]  0.861 Non-C-type 3 2 7 0.92
plaque, n
WC, cm 95 (82;97] 96 [81;97] 0.95 C-type plaque, n 6 ) 10 0.987
History of 13.5 18.5 8.5
. 6 18 0.919
hypertension, n SYNTAX, score 115 :16.5] [13.0;17.5] [7.0; 10.0]* '6:06*
SBP, mm H 136 [128; 148 124 [120; 136 0.038 5.0
8 [128; 148] [ ] mPsT()), mm  1O[10;1.0] 2.5 [2.0;3.0] 4 o7 o1 2422#
DBP, mm Hg 80 [76; 80] 76 [70; 80] 0.103 J
HR, bpm 78 [67; 82 75[65; 82 0.563 T ST (3+0.06), LS 3.5 7.0
P [67;82] [ ] mm g ) [15;1.5] [3.0;40] [60;7.0]x 2*0%
DM, n 2 7 0.974
Glucose, aVR TST(J)
(J+0.06)>1
HDL mm, n
cholesterol, 0.96 [0.93;0.98]  0.97[0.92;0.99] 0.917
mmol/L V1 TST(J)
and/or 1 _ 1 0.77
TG,mmol/L  1.80[1.77;1.82] 1.78[1.76;1.84]  0.796 (J+0.06)>1
GFR,mL/min 84.9(77.2;89.3]  85.3[76.5;90.1] 0.897 mm, n
EF, % 55[50;55] 55[50;57] S3[50;SS] 0.234#

¢Tnl-1,ng/mL 1.63[0.92;2.41]  2.16[1.03;2.73] 0.013

f;;‘;zf b, 5.82[4.31;6.13] 14.50[10.81;19.03]  0.0017
Platelets, 262[202;273]  276[269;321]  0.0011
x10%/ulL

MPV, fL 8.9[8.5;9.5] 11.2[10.3; 12.1] 0.0047
KillipI,n 7 16 0.789
Killip IT, n 2 2 0.915
Killip I1I, n - 3 0.665
TimeinICUh 24 [24;24] 24 [24; 48] 0.101

Data are presented as medians and interquartile ranges Me
[25%;75%]; BMI, body mass index; WC, waist circumference; SBP,
systolic blood pressure; DBP, diastolic blood pressure; HR, heart
rate; DM, diabetes mellitus; HDL, high-density lipoprotein; TG,
triglycerides; GFR, glomerular filtration rate; ¢Tnl-1, baseline cardiac
troponin level; cTnI-24, 24-hour cardiac troponin level; MPV, mean
platelet volume; ICU, intensive care unit.
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IRA, infarct-related artery; LCx, left circumflex artery; RCA, right

coronary artery; tsT (J), ST-segment elevation at time point J; tsT
(J+0.06), ST-segment elevation 0.06 seconds after the J time point;
EF, ejection fraction. # Kruskal-Wallis H-test; * p < 0.001.

Table 3. Predictors of Aslanger pattern MI

Parameters OR 95 % CI p
LCxasIRA 14.88 2.02-109.74 0.01
SYNTAX>12.3 0.45 0.002-0.26 0.0039
cTnl-24 < 6,88 ng/mL 76 5.35-1079.5 0.002
ITST(J+0.06) < 1.5 mm 48 3.86-596.96 0.0039

IRA, infarct-related artery; LCx, left coronary circumflex artery;
OR, odds ratio; CI, confidence interval; cInl-24, 24-hour cardiac

troponin; MPV, mean platelet volume; TsT (J+0.06), ST-segment
elevation 0.06 seconds after the ] time point.
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indicate one of the conventional forms of inferior STEMI
(Figure 3).

When the model required the Se~Sp rule, the Se of
this cutoff was 100% (95% CI: 62.0-100%), Sp — 81.0%
(95% CI: 61.9-95.0%), positive predictive value, negative
predictive value and its precision in diagnosing Aslanger
pattern MI are 69.0% (95% CI: 53.0-90.0%), 100%
(95% CI: 100-100%) and 87.0% (95% CI: 73.0-97.0%),
respectively, with area under ROC curve 93.0 (95% CI:
85.0-99.8, p<0.001). The small number of observations
of the new ECG form of MI, as shown in Table 3, while
maintaining the rule of obtaining a statistically significant
level for the characteristics mentioned, allows sufficiently
wide ClIs for some of them.

Some reports on the Aslanger pattern in MI mention
two additional features recommended for consideration,
but not related to the original author’s description — ST-
segment elevation in the aVR lead and ST-segment
elevation in V1 (note: even the absence of ST depression in
V2 is not mandatory) [7]. We used two criteria to evaluate
the above recommendations: the frequency of the presence
of ST elevation (J) and/or (J+0.06) >1 mm in aVR and
similar displacement of ST (J) and/or (J+0.06)>1 mm
in V1. However, despite deliberately expanding the
boundaries of the diagnostic feature to make it easier to
detect, the first criterion was found in 77.8% of patients
and the second criterion in only one patient (4.8%).
Furthermore, no additional evidence of right ventricular
(RV) infarction was observed in this patient. In the control
group, one case with ST III>II and ST elevation in V1 was
supplemented by short-term 1 mm elevation in V4R and
VSR, and coronary angiography revealed occlusion of
the RCA (proximal to the marginal branch), indicating
additional damage to the RV.

Discussion

This paper summarizes the cases of Aslanger pattern
MI associated with MS. The low prevalence of this form
of MI in clinical practice (according to Aslanger, there
are only 6.3% of such patients) determined the small size
of the experimental group [1], and the control group
was formed to balance the first group in terms of MS
criteria; in this regard, the proportion of Aslanger pattern
examples relative to the control group was higher than in
the original paper only because of this study design. The
unusual electrocardiographic pattern of STEMI, which
distinguishes it from the conventional pattern of inferior
infarction, is that such an elevation is present in lead III but
not in leads IT and aVF. This makes it difficult to come to the
right conclusion. In addition, ST segment depression in the
V4-V6 thoracic leads may contribute to the misdiagnosis
of STEMI. Finally, this ECG pattern is extremely rare in
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Figure 2. Relationship between c¢TnI-24 and MPV
in conventional inferior MI and Aslanger pattern MI

R=0.17,p=067
R=051,p=0.019

N
S
-

— L ]
= *
®

~

oo

(=]

<+ -

N L ]

— - #  Aslanger pattern
s @ Inferior STEMI
B °

. ]
10-
* -
L
. ey e .
- - »
&
®
8 10 12 14
MPV, fL

Figure 3. ROC curve of the best cutoffs
of IIITST[J+0.06] in the Aslanger pattern
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the absence of infarction, occurring in only about 0.5% of
cases [1]. In general, the Aslanger pattern is characteristic of
patients with MI associated with significant coronary artery
disease. In our examples, this is evidenced by the prevalence
of C-type plaque radiographic morphology, its proximal
localization, and a significantly higher SYNTAX score than
in the ST III>II form of conventional inferior STEMI. The
multivessel nature of the disease and the approximately
equal number of cases of LCx and RCA as IRA were
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previously reported [1]. In this study, IRA was mainly LCx,
and the formation of this ECG pattern was associated with
low detection of high-grade thrombosis (TTG>3, univariate
OR 48.0; 95% CI: 3.85-596.96; p=0.0038). Baseline
(cTnl-1) and cTnl-24 levels appeared to be significantly
lower in the Aslanger pattern, suggesting a smaller zone of
necrosis than in conventional inferior infarction. Conversely,
an increase in platelet count and mean platelet volume was
observed for the latter. And a reliable relationship between
MPYV and cTnl-24 was observed only in this form of MI,
but not in Aslanger pattern MI. In addition, very high-
grade thrombosis (TI'G>4) requiring delayed stenting
to avoid no-reflow was observed only in conventional
inferior MI. These peculiarities may result from the
influence of MS factors and/or indicate the existence of
different pathogenetic mechanisms for conventional and
Aslanger pattern MI. And the same frequency of Killip
classes between the groups, as well as the above-mentioned
significant severity of coronary atherosclerosis, do not allow
us to classify Aslanger pattern MI as a less severe form of MI.
Taking into account the fact that the degree of ST segment
elevation in lead IIT is much lower than in conventional
inferior STEMI, it is reasonable to use the value of J+0.06
s point displacement for diagnosis: when constructing
the ROC curve, the optimal cutoff is 2 mm subject to

its compliance with the balance between sensitivity and
specificity. The small number of clinical observations of the
Aslanger pattern in our study do not allow, at the current
stage, a reasoned discussion of the possibility of including
additional ECG signs in the original criteria of this pattern,
as well as a discussion of the role of individual MS factors
(including DM) in its formation.

This study is limited by the small number of clinical
observations of inferior infarction with conventional and
Aslanger electrocardiographic patterns, as well as the use of
only radiologic criteria of coronary artery disease.

Conclusion

Myocardial infarction with the Aslanger pattern,
compared with conventional inferior myocardial infarction
associated with the metabolic syndrome, is characterized
by the specific nature of some angiographic features,
lower ST-segment elevation in lead III, level of ¢Tnl and
thrombotic abnormalities, comparable X-ray morphology
and localization of atherosclerotic plaque, frequency and
severity of heart failure, and duration of stay in the intensive
care unit after percutaneous coronary intervention.

No conflict of interest is reported.
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HauumonanbHoe ObuwectBo

AenapramenT - POCCMICKOE
3ApaBoOOXpaHeHus MpodurnakTmyueckoh KAPAMONOTUMN  KAPAMOAOTMYECKOE
ropoaa MockKBbl OBLLECTBO PHMOT

CARDIOLOGY ON THE MARCH 2024

Annual All-Russian Scientific and Practical Conference and the 64t Session
of the Chazov National Medical Research Center of Cardiology,

June 4-6,2024

Venue: Chazov National Medical Research Center
of Cardiology, Akademika Chazova St. 15A, Moscow
Information about the event at: cardioweb.ru/conference

YBAJKAEMBIE KOAAET'A!

Ipuraamaem Bac npussars ydyactue B pabore ExxeropHoit Bcepoccuiickoil HaydHO-IPaKTHYeCKOH KOHpepeHIuH
«KAPAMTOAOTI'VII HAMAPIIE 2024 1 64-i1 ceccuu PI'BY « HMUITK . ak. E. V1. Yazosa»> Munsppasa Poccun. Konepenrms
cocrontcsi 46 utors 2024 1. 8 PTBY «HMMIIK um. ak. E. M. Yasosa» Munsppasa Poccun (r.Mocksa, yA. Axapemuka Jazosa, 15A).

Ha Kondepenmuu 6yayT npeacTaBAeHbl $yHAAMEHTAABHbIE ACIIEKTH KAPAHOAOIUH, CAMBIe IIOCAEAHIE HAYYHBIE AOCTIDKEHIS
M KAMHITYECKIe IIOAXOABI B 00AACTH ITP O PHUAAKTHKYL, AUATHOCTHKH, ACUSHHS U PeaOHUANTAIIMI CePAETHO-COCYAUCTBIX K KOMOP OHAHBIX
3aboaeBanuit. Yaacruukamu KoHpepeHmu cTamyT BeayIue yueHble, KAMHHIJMCTEL i OPTAaHM3aTOPHI 3ApaBOOXpaHeHust 13 Poccuu
U 3apy0eXXHBIX CTPaH.

Kon¢epenuus 6yaeT mpoBOAUTHCS I MopAepkke MunucrepcTBa 3ppaBooxpanens Poccuitckoit epepannu, AemapramenTa
3ApaBOOXpaHeHHs ropopa Mockssl, HarjoHaABHOrO MeAHITMHCKOrO 06mecTBa MpOQHAAKTHIECKON Kapanosoru, Poccuiickoro
KapAMOAOTHYECKOT0 061recTBa, POCCHIICKOTO HAYYHOrO MEAMIIMHCKOrO O0IIIeCcTBa TepareBTOB.
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