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The introduction of digital technologies into the learning process for medical university students represents a new
paradigm in medical education since high level of criteria for assessing the quality of learning of a medical student re-
quire the application of modern technologies in training fundamental disciplines and, in particular, anatomy. Thanks

to virtual technologies, conditions are created for modeling and integrating the student into conditions close to real

ones, which increases the interest and involvement of students in the educational process and, as a result, a subjec-
tive improvement in the process of assimilation of the material. Traditional education based on dissection materials

cannot fully provide for the massive training of students, as biological materials cannot be restored or preserved and

are quickly damaged. 3D models are devoid of these limitations.

Aim: to evaluate the effectiveness of digital dissection in the educational trajectory of clinical anatomy using interac-
tive anatomical tables and the need of students for the active use of these aids.

Materials and methods. Four groups of students were formed: three groups were studying the material using var-
ious anatomical tables and one group used the traditional method. To control the effectiveness of the educational

process, before the start of training, entrance testing was conducted in all groups. At the end of classes on individual

topics, participants completed exit testing, as well as a questionnaire.

Results. The analysis of learning outcomes shows a significantly higher level of absorption of the material among

students in groups where 3D anatomical models were used during classes. This indicates that students’ subjective

experience of the learning process has improved due to their increased involvement in the class and their interest

in innovative teaching methods.

Conclusion. We plan to study learning outcomes in more detail to identify any differences in the formation of general

and professional competencies among students. This information will help us make informed decisions about the

widespread use of anatomical models in educational practice.
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BHeapeHve umdpoBbIX TEXHOOMMIA B NPOLLECC 00yYeHNss CTYAEHTOB MEAMLMHCKMX BY30B SIBNSIETCS HOBOW napa-
OUrMOW MeamMUMHCKOro o06pa3oBaHms, Tak Kak BbICOKME KPUTEPUU, NPenbaBASEMbIE K OLLEHKE KayeCcTBa NoaroToB-
K1 Bpaya, TPebyloT NCNOb30BaHUS COBPEMEHHbIX TEXHOJIOMMI B NpenoaaBaHny GyHOaMEHTaNbHbIX AUCLMUMIIVH,
M B YaCTHOCTU aHaToMun. bnarogaps CUMyASLUMOHHBIM TEXHMKAM CO34aI0TCS YCIOBUS MOAENNPOBAHNS N NHTErpa-
LMn obyyaloLLerocs B YCJ1I0BUS, MPUBANXKEHHbIE K peaibHbIM, YTO MOBbLILLIAET MHTEPEC N BOBIEYEHHOCTb CTYAEHTOB
B 06pa30BaTebHbIN MPOLLECC, U, Kak CNeaCcTBME, BbISIBNSETCS CYObEKTUBHOE Yy4LUEHNE NPOoLLecca YCBOEHUS Ma-
Tepunana. Knaccuyeckoe ob6pa3oBaHMe Ha aHaTOMUYECKOM MaTepuane He MOXET MOSIHOCTbIO 06ecneynTb Macco-
BOe 0Oy4eHne CTYAEHTOB, Tak kak G1onornyeckuii maTepuan He NoAJIEXUT BOCCTAHOBEHUIO 1 ObICTPO NOBpeXaa-
€TCa — 3TUX HELOCTATKOB NULLEHBI LMMPOBLIE TPEXMEPHbLIE MOAENN.

Llenb nccnepoBaHua: oLeHUTb 3P HEKTUBHOCTb LIMPPOBON ANCCEKLMN B 0Opa3oBaTelbHOW TPAEKTOPUM MO KIn-
HUYECKON aHATOMMUU C UCMOJIb3OBAHNEM WUHTEPAKTUBHbLIX aHATOMUYECKUX CTOMOB U MOTPEBGHOCTbL 00yYaoLLmMXCs
B aKTMBHOM MPUMEHEHUN YKa3aHHbIX MOCOOUIA.

Martepuanbl u MmeToabl. Bbin chopmMmnpoBaHbl 4 rpynnbl CTYAEHTOB: 3 rpynnbl N3yyann MaTepuan Ha PasinyHbIX
aHaToOMMYeckux ctonax, 1-a rpynna — no Knaccmuyeckon metoamke. 4na KOHTpons aPpPeKTMBHOCTM y4eOHOro Npo-
Lecca nepeg Havyanom obyyeHus BO BCEX rpymnnax NpoOBEAEHO BXOAHOE TECTUPOBaHME. 10 OKOHYaHUM 3aHATUI
Mo OTAENbHLIM TEMaM YHaCTHUKN BbINOJTHAMMN BbIXOLHOE TECTUPOBAHME, a TakKe aHKETUPOBAHME.

Pe3ynbraTbl. AHANIN3 Pe3ynLTaToB 00YYEHNS CBUOETENLCTBYET O 3HAYMMO OO0JIbLLIEM YCBOEHMM MaTepmnana B rpyn-
nax, rae BO BpeMs 3aHATUIA UCMOJIb30BaICh TPEXMEPHbBIE aHATOMUYECKNE KOMIMIEKCHI. BbISIBNEHO CyObEKTUBHOE
yJlyyLUEeHne nNpoLLecca YCBOEHNS 3HaHUIM cpeam obydaroLmxcs 3a cHeT 60sbLueil BOBIEYEHHOCTM B 06pa3oBaTterib-
HbI NPOLLECC M MOBLILLEHNS MHTEPeca K MIHHOBALWOHHbIM METOANKAM NPOBEAEHUS 3aHATUN.

SaknoueHue. Pe3ynbtatel 00ydeHns 6yayT n3ydyaTbCs B ANHAMMKE, YTO NMO3BOJIUT BbIIBUTb Pa3/iNyuns B Ka4eCTBe
dopmMmMpoBaHua 00LLLENPODECCUOHANBbHBIX U MPO(PECCUOHANBHBLIX KOMMETEHLMIA U NOCNYXUT OCHOBOM AJ1S1 NPUHS-
TNS peLleHns 0 NOBCEMECTHOM PYTUHHOM MPUMEHEHUN aHAaTOMNYECKUX CTOJIOB B 06pa3oBaTesibHOM NpakTUke.
KnioueBble cnoBa: MeamumHckoe obydeHme, LMdpoBbIE TEXHONOMMKN, TPEXMEPHASA aHATOMUS, TPEXMEPHOE BUPTY-
anbHOE MOAENNPOBAHNE, MHTEPAKTUMBHbIE aHATOMUYECKME CTOMbI, Buonoruyeckmin matepuan, 3D-moaennposaHme,
KOHTPOJIb 3HAHUN
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The widespread introduction of digital tech-
nologies into the process of teaching medical stu-
dents in fundamental disciplines such as “Normal
Human Anatomy” and “Topographic Anatomy
and Operative Surgery” is one of the responses
to the challenges of digital transformation, which
has begun rapidly in the last five years. Among
its goals, we can emphasize improving the quality
of professional skills formation for future health-
care professionals and earlier immersion in a dig-
ital environment, where operations are already
an integral part of the work of medical staff at

various levels [1, 2]. The variety of interactive
programs allows for their successful integration
into the educational process. Methods of teaching
anatomy using augmented reality and 3D virtual
modeling technologies have become widespread
in various areas of medicine, such as dentistry [3,
4], neurosurgery [5], general medicine, etc. The
global trend in medical education technology is
its maximum digitalization, particularly in the
field of anatomy [6]. Classical education based
on anatomical materials (both unfixed and fixed,
including dissection materials) is not suitable for
mass education, as biological materials cannot
be restored or repaired and are quickly damaged.
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Digital 3D models, on the other hand, do not have
these limitations [7]. However, it is clear that the
“gold standard” of clinical anatomy, dissection,
cannot be replaced or supplemented by virtual
and augmented reality. The tactile experience of
dissection and the uniqueness of the human body
provide the basis necessary for the development
of clinical skills. According to S.K. Ghosh (2017),
dissection alone cannot provide a uniform learn-
ing experience and must be supplemented by oth-
er innovative teaching methods in a future model
of anatomy teaching [8]. The lessons we continue
to learn from our experience of distance learning
during the COVID-19 period show how learners
are adapting to online learning. According to J.
Khan et al. (2023), more than half of the study
participants reported that they had adapted well
to the online learning environment. However, the
biggest challenge they faced was a sense of iso-
lation due to the lack of practical training and
hands-on experience [9—11].

Thus, we can assume that a modular approach
to teaching clinical anatomy is effective, with
dissection and work on anatomical materials as
the final stage and interactive systems as an in-
termediate or calibration step. Given the apparent
shortage of cadavers in some countries, the use of
digital dissection could be a useful addition to the
educational process, scientific planning, and clin-
ical analysis. Modernization of medical education
correlates with social development and the dis-
semination of gamification techniques in society
[12—14]. An analysis of the literature has revealed
that a new approach to the study of topographic
anatomy, in the form of using interactive anatom-
ical tables in the educational process, can help
students to better understand the structure of the
human body in three dimensions. This approach
allows students to systematize and summarize in-
formation, as well as objectively evaluate their
knowledge. This contributes to the development
of students’ competencies [15—17].

Today, it is clear that there is a significant shift
in the approach to education in the medical field,
at all levels, from nursing schools to higher educa-
tion institutions [18, 19]. The conclusions drawn
during the pandemic demonstrate the flexibility
of interactive technologies, which, while not a re-
placement for the “gold standard” of dissection
in anatomical education, do harmoniously comple-
ment it [15, 20]. In the context of the changing
market and the emphasis on independent devel-
opments in digital technologies, Russian users
now have access to domestic interactive anatomy
tables, which are being actively introduced into
the education system. Previously, we compared
the technical and practical capabilities of devices

like “Anatomage” and “Pirogov”, providing val-
id data that allowed us to plan a comparative
study of Russian interactive anatomy devices,
considering the high standards for medical edu-
cation quality [6].

The aim of this study: to assess the effective-
ness of using digital dissection tools in the educa-
tional process of clinical anatomy, using interac-
tive anatomical tables, and the need for students
to actively engage with these resources.

To achieve this goal, we have set the following
objectives:

1. To assess the initial level of knowledge
among students before training in order to quali-
tatively select participants into groups.

2. To evaluate the efficacy of interactive ana-
tomical tools in the learning process through com-
parative testing of student performance.

3. To obtain feedback from students regarding
their impressions of using anatomical tables and
the impact of their usage (Appendix).

Null Hypothesis

The effectiveness of the learning trajectory in
clinical anatomy is higher for those students who
use interactive anatomical tools as a supplement
or reference material.

Materials and methods

For determining the sample size for a general
population of 2,000 (total number of the second
yest students of Medical Faculty at participat-
ing Universities (I.I. Mechnikov North-Western
State Medical University; Russian University of

Medicine; I.M. Sechenov First Moscow State
Medical ~ University  (Sechenov — University)
and V.I. Razumovsky Saratov State Medical

University). The sample size was determined using
the following formula:

Sszzz_u C2(1_ )7

where: Ss — the size of the required sample; Z —
Z-factor (1.96 for a 95 % confidence interval); p —
percentage of respondents or responses of interest
(default: 0.5); C — confidence interval (5 %).
The study used domestic interactive anatomi-
cal tables, including “Pirogov” (LLC Razvitie),
“Anatomograph” (LLC Bio veritas), and “PL-
Anatomy TAB” (LLC Programmlab).
The distribution of participants across groups is
shown in Table 1.

To monitor the effectiveness of the training
program, an entrance test was administered to all
participants before the start of the course. At the
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Table 1. Distribution of study participants
Ta6auua 1. Pactipenenenne y4acTHUKOB UCCIEI0BAHUS

Comparison group Experimental groups Control group*
I'pynna cpasnenus dxcnepumenmanvhsvie epynnot Koumpoavnas epynna*
= : Total number
Traditional teaching O6uee
“Pirogov” “Anatomograph” . methods T )
«ITupoezos» <Anamonmoepachs AElEma RO/ L1 Tpaduyuonnas memooduxa
0byuenus.
90 45 30 165 330

Note: * — the control group was formed by uniform random sampling of students in each participating university.

Hpumeuanue: * — KOHTPOJbHAsI Tpymnma (HOPMUPOBATACH MyTeM PABHOMEPHOW CJIy4YaiiHON BBIGOPKU CTYIEHTOB B KaXKIOM
By3e-y4acTHUKE.

Figure. Practical classes with students at the following Universities: A — I.I. Mechnikov North-Western State
Medical University; B — Russian University of Medicine; C — I1.M. Sechenov First Moscow State Medical
University; D — V.I. Razumovsky Saratov State Medical University

Pucynox. llpaktnueckue 3angatusi co crygentamu: A — DIBOY BO «C3ITMY um. M.M. MeunukoBay Mun3-
npasa Poccun; B — OTBOY BO «Poccutickuit yauBepcuter Meantmanl» Munsapasa Poccun; C — OTAOY BO
«Ilepsorit MIMY um. I.M. CeuenoBas Munszapasa Poccun; D — @TBOY BO «CTMY um. B.UM. PasymoBckoro»
Mumnszapasa Poccun
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conclusion of each module, participants took an
exit test and completed a questionnaire (Figure).

It is essential to consider the structural and
technological features of the devices being used.
The interactive anatomy “Pirogov” is a classic
horizontal device with a low weight, as well as
a mobile version that can be installed on any
personal smartphone, creating a remote pairing
in an educational setting. “Anatomograph” and
“PL-Anatomy TAB” models, on the other hand,
are represented by vertical interactive anatomical
devices without a mobile version.

N.I. Pirogov (1810—1881), being the founder
of clinical anatomy, is also known as an outstand-
ing surgeon, whose skill and ability to foresee was
ahead of time. After all, it is obvious that “Ice
Anatomy” in many ways set a high level of di-
agnostic medicine, becoming the basis for radial
methods of research [21].

By practicing cadaveric surgery techniques
I.M. Pirogov managed not only to educate and
train students in surgery with the absence of real
patients, but also to support surgical skills of ex-
perienced surgeons in conditions of extremely rare
operations. I.M. Pirogov believed that it was even
easier to operate on patients than on cadavers [22].

Today, there is a shortage of anatomical materi-
al available for education in a number of countries.
However, it is not a decrease in mortality but a
lack of body donation programs that is responsible
for this condition [23]. The lack of anatomical
material not only creates problems of education
and formation of doctors as specialists, but also
negatively affects scientific activity. Attempts to
replace cadavers are mainly aimed either to use
material of animal origin, or synthetic material
at all. A relative compromise was 3D anatomy,
which can supplement the scarce range of educa-
tional anatomical fixed material, as well as be a
calibration tool during young doctors’ education.
For instance, interactive anatomy table “Pirogov”,
which combines both a 3D human model and the
famous “Ice Anatomy”.

It is important to note that the “PL-Anatomy
TAB” and “Anatomograph” models can change
the angle of inclination from vertical to hori-
zontal, potentially increasing student compli-
ance due to greater user orientation compared to
the “Pirogov” table. Additionally, the larger size
of the "Pirogov” table (730 x 2250 with a res-
olution of 3840 x 1080 pixels) compared to the
“PL-Anatomy TAB” (1180 650 with a resolution
of 3840 2160 pixels) may also appeal to users.
A general comparison of the anatomical tables is
provided in Table 2.

The study was conducted in accordance with the
rules and principles of the Helsinki Declaration of

the World Medical Association. The study was
supported by the Ethics Committee of Sechenov
University (Protocol No. 16-23 dated September
14, 2023).

The results of the questionnaire and input
and output tests were analyzed using IBM SPSS
Statistics 26 and Microsoft Excel 2016.

Results

The assessment of the studied qualitative char-
acteristics in all the surveyed groups, including
gender, age, and degree of satisfaction with learn-
ing, revealed that the null hypothesis of normal-
ity of distribution was not supported. Therefore,
additional methods of non-parametric statistical
analysis were employed to analyze the data.

The analysis of the experience with interactive
educational methods and the time spent using a
computer for extra-curricular activities is presented
in Table 3, along with the results of this analysis.

The null hypothesis of normality of distribution
was not supported, and therefore, nonparametric
methods of statistical analysis were employed to
analyze the data. The results of the analysis of the
average values of respondents’ overall satisfaction
according to various criteria of the educational
process are presented in Table 4. The results of
the analysis of the data of the entrance testing in
the study groups are presented in Table 5.

When analyzing the data from the input testing,
we found differences in trends (Mann — Whitney
U-test, p = 0.021), indicating an increase in the
number of points scored in the output testing for
both the control and experimental groups. The in-
crease in test scores for the output testing was
higher in the experimental group compared to
the comparison group. This can be explained by
the improved consolidation of knowledge gained
through the use of an interactive 3D complex
during training. The results of the average values
for the input and output tests are presented in
Table 6.

The analysis of the effectiveness of training in
the comparison and experimental groups, based on
the results of the input and output tests, showed
statistically significant differences. The Mann —
Whitney U-test showed a p-value of less than
0.001, indicating a strong level of significance.

Discussion

During the analysis of the results, the null hy-
pothesis of the study was confirmed. The findings
suggest that teaching students with the anatomi-
cal table and mobile version of “Pirogov” is more
effective than using “Anatomograph”. However,
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Table 2. General characteristics of the educational aids used
Tab6auua 2. O61as XapaKTEPUCTHKA UCTIOIb3YEMBIX 00Pa30BaTENbHBIX TOCOOUTT

Table used
Characteristics Hcnoap3yembiii cTox
Xapaxmepucmuxa “p; ” « ”
P p Pirogov Anatomograph <«PL-Anatomy TAB>
<«ITupoeoe» <«Anamomozpadh»
glmenswns’ mm 900 x 760 x 1490 1137 x 667 x 955 900 x 820 x 1500
asmep, MM
Screen diagonal, inches § 50 49 50
Huazonany sxpana, oouimol
Ability to change the angle
of inclination to the surface No Yes No
Bosmosxxnocms menamv Y201 HAKIOHA Hem Ha Hem
K N08ePXHOCIU
Number of simultaneous touches
Koauuecmso 00Ho8pemerHbIX 2 20 10
Kacanuu
Knowledge control No Yes No
Koumpoav 3nanui Hem Aa Hem
gblhty to modulate pathologies Limited Yes No
03MOXHKHOCTNG MOOYAAUUU o

5 2paHUUEeHO Aa Hem
namo.Jiozuil
Availability of a mobile application Yes No No
Hanuvue mMoOUNBHO20 NPUNLOKEHUSL Ha Hem Hem
Connection of VR technology No No Yes
Iooknouenue VR mexnonozuu Hem Hem /la

Table 3. Results of the analysis of the experience in using interactive educational methods and the
duration of computer use for extracurricular purposes

Ta6./tuua 3. PeSyJIbTaTI)I aHaJin3a OIIbITa MCIIOJIb30BaHUA MHTEPAKTUBHDBIX 06p330BaT€JIbeIX METO/JUK
1 JJIUTENbHOCTU MCIOJIb30BaHNA KOMIIbIOTEPA BO BHGy‘IGéHbIX neJAax

el ke been o EEtenes Computer use outside of aca(iimic
Group of using anatomical programs?* Hpurposes, hours per week
cnoJab3osanue Komnviomepa
I'pynna Bovin au onvim ucnoavsoeanus 5 %
e s 6éHe yueGHvix uesell, KO1-60 4AcCO8
n (%) 6 Hedento**
? n (%)
ol yes / da 36 (13.3 %) 7.96
Konmponvhas no / mnem 99 (36.7 %) 9.83
Comparison yes / Oa 51 (18.9 %) 4.78
Cpasnenus no / mnem 39 (14.4 %) 6.13
Experimental
dxcnepumenmanvnas
“Anatomograph” yeS / aa 18 (67) 312
«Anamonozpacp» no / nem 27 (10 %) 2.89
yes / Oa 19 (63.3 %) 3.31
«PL-Anatomy TAB»
no / nem 11 (36.7 %) 3.45

Note: Fisher’s exact test (¢) was used in the analysis; * — the obtained empirical value of ¢ (3.11) is in the significance zone,

HO is rejected; ** — the obtained empirical value of ¢ (2.08) is in the significance zone, HO is rejected.

Hpumeuanue: npu anammse wcnoab3oBajacss Tounbiii Tect Muurepa (-KpuTepmii); * — MOMYYEHHOE HMIUPUUECKOE 3HAYCHUE
o-xputepus (3,11) naxomurcs B 3one 3waummoctn, HO orBepraercs; ** — noaydennoe sMnupudeckoe snauenne ¢-xpurepus (2,08)
HaxoauTcs B 30He 3HaumMoct, HO orBepraercs.
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Table 4. Assessment of satisfaction with training among respondents

Ta6auua 4. OteHKa YAOBIETBOPEHHOCTH OOYYEHNEM y PECTIOHIEHTOB

Group / I'pynna

Control
Konumpoavhnas

Comparison
Cpasnenus

Experimental
Jxcnepumenmaavuasn
“Anatomograph” | «PL-Anatomy
<«Anamomoepadh» TAB»

Degree of participation

in this method of presenting
the material

Cmenenv yuacmus 6 OaHHOM
cnocobe nodauu mamepuaia

3.1

3.6 3.8 4.3

Meeting expectations
from the program
Onpasdanue oxudanui
0m npozpamMvl

2.6

4.0 4.1 4.0

Visual usefulness of the lesson
Busyanvhas noanouennocmo
3anamus

2.3

4.4 4.1 4.6

Method of presenting
the material
Cnocob nodauu mamepuana

2.3

4.7 4.5 4.7

Educational value

of the teaching method
Obpazosamenvias ueHHOCMb
MemoouKu npenodasanus

3.1

4.5 4.4 4.7

Usefulness of the teaching
method in terms of mastering
knowledge in the future
Hoaesnocmy memoduxu
npenodasanus ¢ mouKu
3PEHUsL 081A0CHUST 3HAHUSIMU
6 6ydyuien

3.5

4.3 4.3 4.6

Stress/discomfort during en-
trance testing

Cmpecc/ duckomnghopm

Ha 6X00HOM MECTNUPOBAHUN

3.0

2.8 2.6 2.5

Stress/discomfort during exit
testing

Cmpecc/ duckomghopm

HA BbIXOOHOM MECUPOSAHUU

3.2

3.2 2.9 2.4

Overall satisfaction (Me)

Obuas ydosnemsopennocnwy (Me) S

4.2 4.1 4.6 0.013

Note: p — the significance level determined using the Mann
p < 0.05.

IIpumeuanue: p — ypoBeHb 3HAYUMOCTH, OIIpe/eaeHHbI ¢ IpuMeHeHHeM Kputepus Manna — YUTHH;

yecku 3HauuMbl 1pu p < 0,05.

it should be noted that there was a significant in-
crease in correct responses in the “Anatomograph”
group, despite the low initial scores on the en-
trance test. The use of the “Anatomograph” was
also associated with a reduced psychological stress
level among students, as evidenced by lower stress
levels on the entrance and exit tests and a greater
level of participation in presentations. The great-
est satisfaction and lowest stress were reported in
the “PL-Anatomy TAB” group, which is likely
due to the improved ergonomics of the manual.
For further research, it would be interesting to

— Whitney test; * — differences are statistically significant at

* — pasjauyus CTaTUCTU-

consider a combination of these devices in order
to improve both the overall effectiveness of the
teaching methodology and the student’s learning
compliance. The introduction of the “PL-Anatomy
TAB” table into the teaching practice has signifi-
cantly improved the quality of education and
the students’ assimilation of the material. In the
study on the effectiveness of training with the
“PL-Anatomy TAB” table, we found that the pos-
itive impact of training does not depend on the
previous experience with similar programs or 3D
anatomical models. This means that it is possible
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Table 5. Learning efficiency in points (Me)

Ta6.auua 5. dddextusrocts 06yuenus: B Gantax (Me)

Group / I'pynna
Testin, . . E i 1
Tecmupoega e Control Comparison (“Pirogov”) |- ‘xperlmenta /”31ccnepumeuma.ﬂbuaﬂ p*
Konmpoavnas | Cpasnenus («ITupozoe»)| ‘‘Anatomograph «PL-Anatomy TAB»
<«Anamomoepach»

Ef;ffg‘;g: 4.2 2.43 3.3 3.33 0.013
Exit 4.77 4.53 48 4.47 0.017
Buwixodnoe

Note: p — the significance level determined using the Mann — Whitney test; * — differences are statistically significant
at p < 0.05.

IIpumeuanue: p — ypoBeHb 3HAUUMOCTHU, OIIpe/iesleHHbI ¢ IpuMeHeHneM Kputepusi ManHa — YuTHu;

yecku 3Ha4UMBI 1pu p < 0,05.

* — pasaM4us CTATUCTHU-

Table 6. Estimation of the average values of the percentage of correct completion of the entrance
and exit testing in the experimental group and the group of comparison (Me, %)

Ta6auua 6. OtneHka cpeHUX 3HAUYEHWH TPOTIEHTA TPABUIBHOTO BBITTOJHEHNS BXOHOTO U BBIXOHOTO
TECTUPOBaHMs Y 9KCIEPUMEHTAIbHON IPyIIbI 1 TPpyInbl cpaBHenus (Me, %)

Group / I'pynna
Testing 5 Experimental ) . . .
Tecmupoeanue _ Kcne]?’umeﬂmaﬂbﬂaﬂ gomparlson ( III)IrogOV ) p
Anatomograph «PL-Anatomy TAB> pasnenus («Ilupozoe»)
<«Anamomoepach»
Entrance / Bxodnoe 24.33 33.34 41.67 0.001
Exit / Buixodnoe 45.33 42.34 39.5 0.004
Increase in percentage of correct
answers to the initial level
Ipupocm npouenma 21.0 9 17.83 0.037
nPasuIvHo20 6bINOJIHEHUS.
K UCXOOHOMY YPOBHIO

Note: p — the significance level determined using the Mann
p < 0.05.

IIpumeuanue: p — ypoBeHb 3HAUUMOCTHU. OIIpe/lesleHHbIIl ¢ IpuMeHeHneM Kputepusi ManHa — YuTHu;

Yyecku 3Ha4UMbI 11pu p < 0,05.

to use the anatomical table effectively even with-
out prior training, making it a valuable tool for
teaching anatomy.

The data obtained in this study are consistent
with previous studies, including those conduct-
ed by foreign researchers [9, 15, 24], as well as
those conducted in our own country [3, 4, 6]. 3D
virtual modeling is widely used in anatomy and
surgery today [25, 26], and the data from a sys-
tematic review conducted by N. Jayakumar et al.
(2015) indicate the need for introducing virtual
and augmented reality into training at both pre-
and post-graduate levels [27]. However, there
are some limitations to this approach, such as the
commercialization of anatomical atlases and the
absence of a standardized model [28—30], which
have been addressed in this study.

Therefore, we propose the following teaching
methodology for using an anatomical model:

— Whitney test; * — differences are statistically significant at

* — pasJnuusl CTaTHCTH-

1. Study the topic using lecture materials in
an online format. According to a study conduct-
ed by L. Lochner et al. in 2016, the inclusion
of lecture materials increases the “life span” of
knowledge in memory [9]. The experience during
the COVID-19 pandemic has demonstrated that
the assimilation of knowledge from online lectures
is comparable to that from face-to-face lectures.
However, students prefer online lectures as they
provide the opportunity to acquire knowledge
“anywhere”, despite the absence of direct contact
with the group [11, 31].

2. Study the material using a table during two
academic classes. This stage requires more time
than a regular practical lesson, as each student
needs to work with the anatomical model individ-
ually. It is important that each model is correctly
labeled from an anatomical perspective — in ac-
cordance with the latest anatomical terminology
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TA2 [32]. Virtual reality anatomy training and
gamification are discussed separately in this sec-
tion, but today there is no opportunity for mass,
one-time training in a “virtual classroom” for-
mat [26, 30, 33].

3. Interim assessment of the material cov-
ered.The proposed training method allows for
both fewer hours of teaching and increased
student flexibility, which enhances learning
compliance. So today, more than 700 students
from the I.I. Mechnikov North-Western State
Medical University and 600 students from the
I.M. Sechenov First Moscow State Medical
University have already had access to the online
atlas and are using it to prepare for practical
classes and current and intermediate certifica-
tions. Interactive anatomical tables are regularly
used in the Department of Topographic Anatomy
and Operative Surgery at the I.M. Sechenov
First Moscow State Medical University, and
their mobile versions are distributed to students
as part of practical classes and interim exams.
In the future, learning outcomes will be moni-
tored in real-time, which will help identify dif-
ferences in the quality of formation of general
and professional skills and will serve as a basis
for deciding on the widespread use of anatomi-
cal models in educational practice.

Appendix

A typical questionnaire for respondents

. Gender
Age
City

I

Conclusion

1. During the study, the null hypothesis was
confirmed — the use of interactive anatomical ta-
bles significantly improved the quality of educa-
tional methods. This is reflected in the positive
trend in the results of group testing.

2. The high educational value and effectiveness
of technology with a mobile version have been
revealed when compared to other models. The
combination of a stationary device and a “pocket”
version ensures access to knowledge regardless of
the student’s location.

3. The use of vertical interactive anatomical ta-
bles has shown high satisfaction with the teaching
methodology and low levels of situational stress
among students. This, apparently, is due to the
ergonomic design of the devices.

4. An assessment of the effectiveness of using
interactive anatomical programs in the educa-
tional process has been conducted. The analysis
of learning outcomes shows a significantly better
assimilation of material in groups that used 3D
anatomical models during classes. This was due
to the subjective improvement of the learning ex-
perience for students, as they were more engaged
in the educational process and showed increased
interest in the innovative teaching method.

. How much time per week do you spend on non-academic computer-related activities?
. Have you previously used an interactive anatomy program or table? If so, please specify which one.
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Please describe your thoughts on the educational approach, in accordance with the following table:

Rashid  S.,
Khan M.A., Patloo A.A. Analysis of feasibility and ac-
ceptability of an e-learning module in anatomy. Anat Sci
Educ. 2022;15(2):376—91. DOI: 10.1002/ase.2096

Guy R., Byrne B., Dobos M. Optional anatomy and
physiology e-learning resources: Student access, learning
approaches, and academic outcomes. Adv Physiol Educ.
2018;42(1):43—9. DOI: 10.1152/advan.00007.2017

. Heanosa H.B., Mypawos O.B., IIpoxogves M.C. Uc-

nosib3oBanue " Anatomage table” st usyuenust BapnanTHOI
anaromun. Becmuux Hoezopodckozo zocydapcmeentozo
ynusepcumema. 2020;4(120):13—6. [[vanova N.V., Mu-
rashov O.V., Prokof’ev M.S. Use of “Anatomage table”
in the study of variant anatomy. Vestnik of Nowvgorod
State  University.  2020;4(120):13—6. (In  Russ.)].
DOI: 10.34680,/2076-8052.2020.4(120).13-16

HUckaxosa M.K., Epeixenosa I.H. Vcnomp3oBanue uH-
TepakTHBHOTO cTosia IlmporoBa mpu OGydYeHUH CTYJEHTOB-
CTOMATOJIOTOB. AKmyanvivie npobiemMvi meopemuueckou
u Kaunuueckou meduyunvt. 2022;4:51—35. [Iskakova M.K.,
Erezhepova G.N. Using the Pirogov interactive ta-
ble in teaching dental. Actual Problems of Theoreti-
cal and Clinical Medicine. 2022;4:51—5. (In Russ.)].
DOI: 10.24412,/2790-1289-2022-4-5155

. Abarca-Olivas J., Gonzdlez-Lépez P., Fernandez-Corne-

jo V., Verdi-Martinez 1., Martorell-Llobregat C., Bal-
doncini M., et al. 3D stereoscopic view in neurosurgical
anatomy: Compilation of basic methods. World Neurosurg.
2022;163:e593—609. DOI: 10.1016,/j.wneu.2022.04.036

Vasil’ev Y.L., Dydykin S.S., Kashtanov A.D., Molo-
tok E.V., Lyakisheva A.A., Kytko O.V., et al. A com-
parative analysis of lecturers’ satisfaction with Anatomage
and Pirogov virtual dissection tables during clinical and
topographic anatomy courses in Russian universities. Anat
Sci Educ. 2023;16(2):196—208. DOI: 10.1002ase.2248

8.

9.

10.

11.

12.

13.

No. Question Very bad | Bad Satisfied Good | Very good
1 Evaluate your participation in this
presentation method of the material.
Evaluate how well your expectations were
2 | met regarding submitting and mastering the
lesson material based on the results.
3 | Assess the visual organization of the lesson.
4 |How satisfied are you with the teacher’s
presentation of the material (lesson topic)?
In your opinion, how valuable is the way
5 |the educational material is presented in the
classroom?
Evaluate the usefulness of this method of
6 |presenting material for mastering knowledge
in the future.
7 | What is your opinion about the teacher?
3 Evaluate your stress/discomfort during the
entrance test.
9 | Evaluate your stress/anxiety on exit test.
10 |Evaluate ergonomic comfort of the device.
11 | Evaluate navigation in the program.
References / Jluteparypa
Bhat G.M., Bhat I[.H., Shahdad S., 7. Bacumves FO.JI., Heamnoe A.A., Cmunwix H.M., Kaw-

manos A./l., Kemvko O.B. JlucceKinmoHHble KypChl Kak
MyTb K U3MEHEHUIO MapajUrMbl COBPEMEHHOIO KOMILIEKCHO-
ro 00y4eHHs cToMaTosoruul. Kaunuueckas cmomamonozus.
2021;24(2):130—4. [Vasil’ev Yu.L., Tvanov A.A., Smi-
lyk I.M., Kashtanov A.D., Kytko O.V. Dissection courses
as a way to change the paradigm of modern comprehensive
dental education. Clinical Stomatology. 2021;24(2):130—4.
(In Russ.)]. DOI: 10.37988,/1811-153X_2021_2_130
Ghosh S.K. Cadaveric dissection as an educational tool for
anatomical sciences in the 21st century. Anat Sci Educ.
2017;10(3):286—99. DOI: 10.1002/ase.1649

Lochner L., Wieser H., Waldboth S., Mischo-Kelling M.
Combining traditional anatomy lectures with e-learning
activities: How do students perceive their learning expe-
rience? Int J Med Educ. 2016;7:69—74. DOI: 10.5116/
ijme.56b5.0369

Khan J., Baatjes K.J., Layman-Lemphane J.I., Cor-
reia J. Online anatomy education during the COVID-19
pandemic: Opinions of medical, speech therapy, and BSc
Anatomy students. Anat Sci Educ. 2023;16(5):892—906.
DOI: 10.1002/ase.2271

Saurabh M.K., Patel T., Bhabhor P., Patel P., Kumar S.
Students’ perception on online teaching and learning
during COVID-19 pandemic in medical education. Mae-
dica (Bucur). 2021;16(3):439—44. DOI: 10.26574/maedi-
ca.2021.16.3.439

Yin S., Cai X., Wang Z., Zhang Y., Luo S., Ma J.
Impact of gamification elements on user satisfaction
in health and fitness applications: A comprehensive ap-
proach based on the Kano model. Comput Human Behav.
2022;128:107106. DOI: 10.1016,/j.chb.2021.107106

van Gaalen A.E.]J., Brouwer J., Schonrock-Adema J., Bou-
wkamp-Timmer T., Jaarsma A.D.C., Georgiadis J.R.
Gamification of health professions education: A sys-

26

Poc xypH racTposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)



www.gastro-j.ru

Original articles / OpurnHanbHbIe MCCIEOBAHUS

tematic review. Adov Health Sci Educ Theory Pract.
2021;26(2):683—711. DOI: 10.1007,/s10459-020-10000-3

14. Ruiz J.G., Mintzer M.]J., Leipzig R.M. The impact of
E-learning in medical education. Acad Med. 2006;81(3):207—
12. DOI: 10.1097,/00001888-200603000-00002

15. Alasmari W.A. Medical students’ feedback of applying the
virtual dissection table (Anatomage) in learning anatomy:
A cross-sectional descriptive study. Adv Med Educ Pract.
2021;12:1303—7. DOI: 10.2147/AMEP.S324520

16. Royer D.F., Kessler R., Stowell J.R. Evaluation of an
innovative hands-on anatomy-centered ultrasound curricu-
lum to supplement graduate gross anatomy education. Anat
Sci Educ. 2017;10(4):348—62. DOI: 10.1002/ase.1670

17. Abdulrahman K.A.B., Jumaa M.I., Hanafy S.M.,
Elkordy E.A., Arafa M.A., Ahmad T., et al. Students’ per-
ceptions and attitudes after exposure to three different in-
structional strategies in applied anatomy. Adv Med Educ
Pract. 2021;12:607—12. DOI: 10.2147/AMEP.S310147

18. Jason D., Trammell A., Grant T. Informationists and nurse
educators partner to integrate a virtual dissection table into
a nursing curriculum. Med Ref Serv Q. 2021;40(4):437—
47. DOI: 10.1080,/02763869.2021.1987812

19. Shi D., Walline J.H., Liu J., Yu X., Xu J., Song P.P.,
et al. An exploratory study of Sectra Table visualization
improves the effectiveness of emergency bedside echocardi-
ography training. J Ultrasound Med. 2019;38(2):363—70.
DOI: 10.1002/JUM. 14696

20. Kavvadia E.M., Katsoula I., Angelis S., Filippou D.,
Kavvadia E.M., Katsoula I., et al. The Anatomage ta-
ble: A promising alternative in anatomy education. Cureus.
2023;15(8):€43047. DOI: 10.7759/cureus.43047

21. Illesuenxo FO.A., Kumaee B.M. <«JlempsiHass aHatoMus»
H.J. IluporoBa — mpoo6pa3 COBPEMEHHBIX JIyYeBBIX N306pa-
sxennit. Xupypeus. sKypnan um. H 1. Ilupozosa. 2010;9:4—
8. [Shevchenko Yu.A., Kitaev V.M. Pirogov’s “Ice anato-
my” — a prototype of modern radiological imaging. Pirogov
Russian Journal of Surgery. 2010;9:4—8. (In Russ.)].

22. @omun H.®. Brxaax H.W. IluporoBa B onepaTHBHYIO
XUpyprutoo u tonorpadudeckyio anatomuto. Becmuux Ha-
UYUOHALHOZO MeOUKO-Xupypeuneckozo yenmpa um. H.H. ITu-
pozosa. 2020;15(3—1):16—20. [Fomin N.F. Contribution
of N.I. Pirogov to operative surgery and topographi-
cal anatomy. Bulletin of Pirogov National Medical
& Surgical Center. 2020;15(3—1):16—20. (In Russ.)].
DOI: 10.25881/BPNMSC.2020.94.89.003

23. Avovikun C.C., Kazan H.I. Eme pa3 0 Ba)KHOM M Ha-
Gosteiem (poHaiuss Ten — Korpa?). Onepamuenas xu-
pypeus u xaunuveckas anamomus (Iupozoscrud nayu-
notll Kypran). 2020;4(3):4—5. [Dydykin S.S., Kagan 1.1.
Once again about the important and painful problem (body
donation — when?). Russian Journal of Operative Sur-
gery and Clinical Anatomy. 2020;4(3):4—5. (In Russ.)].
DOI: 10.17116/operhirurg202040314

Information about the authors

Artem D. Kashtanov — Physician, Research Intern of the
Department of Anesthesiology and Resuscitation, N.V. Skli-
fosovsky Institute of Clinical Medicine, I.M. Sechenov
First Moscow State Medical University, Moscow, Russian
Federation.

Contact information: kashtanov_a_d@staff.sechenov.ru;
119991, Moscow, Abrikosovsky lane. 2.

ORCID: https://orcid.org,/0000-0002-9648-1720

Egor O. Stetsik — Student at the Faculty of Medicine,
I.I. Mechnikov North-Western State Medical University.

24. Wang J., Li W., Dun A., Zhong N., Ye Z. 3D visualiza-
tion technology for learning human anatomy among medi-
cal students and residents: A meta- and regression analysis.
BMC Med Educ. 2024;24(1):461. DOI: 10.1186/s12909-
024-05403-4

25. Cappellen van Walsum A.V., Henssen D.J.H.A. E-learn-
ing three-dimensional anatomy of the brainstem: Impact of
different microscopy techniques and spatial ability. Anat
Sct Educ. 2022;15(2):317—29. DOI: 10.1002/ase.2056

26. Allen L.K., Eagleson R., de Ribaupierre S. Evaluation
of an online three-dimensional interactive resource for
undergraduate neuroanatomy education. Anat Sci Educ.
2016;9(5):431—9. DOI: 10.1002/ase.1604

27. Jayakumar N., Brunckhorst O., Dasgupta P., Khan M.S.,
Ahmed K. E-learning in surgical education: A systematic re-
view. J Surg Educ. 2015;72(6):1145—57. DOI: 10.1016/]J.
JSURG.2015.05.008

28. Van Nuland S.E., Rogers K.A. The anatomy of E-Learn-
ing tools: Does software usability influence learning out-
comes? Anat Sci Educ. 2016;9(4):378—90. DOI: 10.1002/
ase.1589

29. Morichon A., Dannhoff G., Barantin L., Destrieux C.,
Maldonado I.L. Doing more with less: Realistic stereo-
scopic three-dimensional anatomical modeling from smart-
phone photogrammetry. Anat Sci Educ. 2024;17(4):864—
77. DOI: 10.1002/ase.2402

30. Ail G., Freer F., Chan C.S., Jones M., Broad J., Cana-
le G.P., et al. A comparison of virtual reality anatomy
models to prosections in station-based anatomy teaching.
Anat Sci Educ. 2024;17(4):763—9. DOI: 10.1002/ase.2419

31. Kashtanov A., Molotok E., Yavorovskiy A., Boyar-
kov A., Vasil’ev Y., Alsaegh A., et al. A comparative
cross-sectional study assessing the psycho-emotion-
al state of intensive care units’ physicians and nurs-
es of COVID-19 hospitals of a Russian metropolis.
Int J Environ Res Public Health. 2022;19(3):1828.
DOI: 10.3390/ijerph19031828

32. Huxumioxk /.b., Kaean H.H., Joidvikun C.C., 3aonunps-
noul M.B., Bacuives FO.JI., Kanumonosa M.FO. O BTO-
poM usgaHnn MeskayHapoHOH aHATOMUYECKOi TePMUHOJIO-
IUU U ee PYCCKOM sKBuBajeHTe. Onepamuenas xupypeus
u kaunuvecxasn anamomus (ITupozoscrud nayunvlii Kyp-
nan). 2022;6(3):56—67. [Nikityuk D.B., Kagan I.1., Dy-
dykin S.S., Zadnipryany 1.V., Vasil’ev Y.L., Kapiton-
ova M.Y. About the second edition of the International
Anatomical Terminology and its Russian equivalent. Rus-
sian Journal of Operative Surgery and Clinical Anatomy.
2022;6(3):56—67. (In Russ.)]. DOI: 10.17116/operhiru-
rg2022603156

33. Seidlein A.H., Bettin H., Franikowski P., Salloch S.
Gamified E-learning in medical terminology: The
TERMInator tool. BMC Med Educ. 2020;20(1):284.
DOI: 10.1186,/s12909-020-02204-3

Ceejaennst 06 aBTopax

Kamranos Aprem [leHucoBHd — Bpay, cTakep-HCCIEL0BATENb
kadepbl aHeCTe3WOJIOTHN M peaHmMaroJoruu MHcTuTyTa K-
Hnueckoit Meauimubl M. H.B. Cxmudocosckoro, DTAOY BO
«IlepBblii MockoBCKuit TOCYy/apCTBEHHbIN MeAMIIMHCKUI yHH-
Bepcurer uM. V.M. CeueHoBa» MuHHUCTEPCTBA 3/IPAaBOOXpaHe-
nus Poccuiickoit Denepanyn (Cevenosckuii Y HuBepcuTeT).
Konrakraast undopmannst: kashtanov_a_d@staff.sechenov.ru;
119991, r. MockBa, AGPUKOCOBCKUiT Tiep., 2.

ORCID: https://orcid.org,/0000-0002-9648-1720

Crenuk Erop OuaeroBumy — cryzent JieueGHOTO hakysbrera,
DITBOY BO «CeBepo-3anajinblii TOCY/IapCTBEHHbBIN MeUIIHH-
ckuit ynusepcuter um. V.M. MeunukoBa» MuHucTepcTsa 3/pa-
BooxpaneHus: Poccuiickoit Deeparui.

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)



28

Original articles / OpurnHanbHbIe MCCIEOBAHUS

www.gastro-j.ru

Contact information: egorst2564@mail.ru;
191015, Saint Petersburg, Kirochnaya str., 41.
ORCID: https://orcid.org/

Sergey S. Dydykin — Dr. Sci. (Med.), Professor, Head of the
Department of Operative Surgery and Topographic Anatomy,
N.V. Sklifosovsky Institute of Clinical Medicine, I.M. Sechenov
First Moscow State Medical University.

Contact information: dydykin_s_s@staff.sechenov.ru;

119992, Moscow, Rossolimo str., 15,/13, build. 1.

ORCID: https://orcid.org,/0000-0002-1273-0356

Olesya V. Kytko — Cand. Sci. (Med.), Associate Professor
of the Department of Operative Surgery and Topographic
Anatomy, N.V. Sklifosovsky Institute of Clinical Medicine,
[.M. Sechenov First Moscow State Medical University.
Contact information: kytko_o_v@staff.sechenov.ru;

119992, Moscow, Rossolimo str., 15,/13, build. 1.

ORCID: https://orcid.org/0000-0001-5472-415X

Evgeniy M. Trunin — Dr. Sci. (Med.), Professor, Head
of the Department of Operative and Clinical Surgery with
Topographic Anatomy named after S.A. Simbirtsev, I.I. Mech-
nikov North-Western State Medical University.

Contact information: etrunin@mail.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org/0000-0002-2452-0321

Olga Yu. Aleshkina — Dr. Sci. (Med.), Professor, Head
of the Department of Human Anatomy, V.I. Razumovsky
Saratov State Medical University.

Contact information: aleshkina_ou@mail.ru;

410012, Saratov, Bolshaya Kazachya str., 112.

ORCID: https://orcid.org,/0000-0003-2151-1208

Anastasia N. Lavrentyeva — Student of the Faculty of Medicine,
I.I. Mechnikov North-Western State Medical University.
Contact information: nastasiyal321@gmail.com;

191015, Saint Petersburg, Kirochnaya str.,, 41.

ORCID: https://orcid.org,/0009-0009-1716-7425

Anastasiia N. Andreeva — Student of the Faculty of Medicine,
I.I. Mechnikov North-Western State Medical University.
Contact information: Mmm.andreeva7728@gmail.com;
191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org/0000-0002-8871-3317

Daria S. Alekseeva — Student of the Faculty of Medicine,
I.I. Mechnikov North-Western State Medical University.
Contact information: Dddaaarrr21@gmail.com;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0009-0002-3821-5683

Kownrakraast nadopmarust: egorst2564@mail.ru;
191015, r. Canxt-Ilerep6ypr, yi1. Kupounas, 41.
ORCID: https://orcid.org/

piapikun Cepreii CepreeBud — [IOKTOP MEJMIIMHCKUX HAyK,
npodeccop, 3aBexnyiomuil Kadeapoit onepaTUBHON XHUPYPruu
u rtonorpaduyeckoit amaromuu MHCTUTYTa KJIMHUYECKOH Me-
muiabl uM. H.B. Ckaudocosckoro, @TAOY BO «Ilepsbriit
MOCKOBCKHIT ~ TOCYZapCTBEHHBIH  MEAMIIMHCKUH  YHUBEPCH-
ter uM. V.M. CeuenoBa» MuHHCTEPCTBA 3/PABOOXPAHEHUS
Poccniickoit Dexneparn (CeuenoBckumii YHI/IBepCI/ITeT).
Kownrakraast nadopmarmst: dydykin_s_s@staff.sechenov.ru;
119992, r. Mocksa, yia. Poccomumo, 15/13, crp. 1.

ORCID: https://orcid.org,/0000-0002-1273-0356

Kbitbko Ousecs: BacuibeBHa — KaHAMAAT MEIUIIMHCKUX HayK,
JIOIeHT Kadeapbl olepaTUBHOH XUPYPTUM M TONOrpadudecKoil
anatomun VMucturyra KiamHndeckoit Meaunuupl uM. H.B. Ckim-
(ocosckoro, MTAOY BO «Ilepsbiit MockoBcKuii rocymap-
CTBEeHHBII MeaunuHcKuil ynusepcuter uMm. M.M. CeuenoBa»
MunncrepctBa 31paBooxpanenuss Poccuiickoit  Degepanun
(CeueHoBckuil YHUBEPCHUTET).

Kownrakraast nadopmarmst: kytko_o_v@staff.sechenov.ru;
119992, r. Mocksa, yia. Poccommmo 15/13, ctp. 1.

ORCID: https://orcid.org,/0000-0001-5472-415X

Tpynun Eprenuii MuxaiisoBud — JOKTOP MEIMIIMHCKUX HayK,
npodeccop, 3aBeayominii Kadepoii onepaTHBHON 1 KINHUYECKOH
xupypruu ¢ tonorpagudeckoit anaromueil M. C.A. CumbupiieBa,
DOIbBOY BO «CeBepo-3anaJHblii TOCYaPCTBEHHBIN  Me/HIITH-
ckuit yauBepcuter uM. V.M. Meunnkosa» MuHHCTEpPCTBa 3/1paBo-
oxpanennust Poccuiickoit Degeparym.

Kownrakraast nadopmarus: etrunin@mail.ru;

191015, r. Canxt-Ilerep6ypr, yi1. Kupounas, 41.

ORCID: https://orcid.org,/0000-0002-2452-0321

Anemkuna Oupra IOppeBHa — [JOKTOP MEIMIMHCKUX HAYK,
npodeccop, 3aBeayiomas Kadeapoil aHATOMUU  YeJIOBEKA,
DOIBOY BO «CaparoBckuili rocyapCTBEHHBINH MeIUIIMHCKUI
yHusepcurer nM. B.V. PazymoBckoro» Munncrepcrsa 31paBo-
oxpanenus Poccmiickoit Degepannn.

Kownrakraast nadopmarust: aleshkina_ou@mail.ru;

410012, r. Capatos, yu. boabmas Kazaubs, 112.

ORCID: https://orcid.org,/0000-0003-2151-1208

JlaBpentbeBa Anacracus HukosaeBHa — cryjeHTtka Jeue6-
noro ¢akyuaprera, ®I'BOY BO «Cesepo-3amaublii rocyaap-
CTBEHHDBIT MequIMHCKuil yHuBepcurer nM. V.J. MeunukoBa»
MunncrepctBa 3apaBooxpanernst Poccuiickoit Degepannn.
Konrakraast madopmarmst: nastasiyal321@gmail.com;

191015, r. Canxt-llerepOypr, yi1. Kupounas, 41.

ORCID: https://orcid.org,/0009-0009-1716-7425

AngpeeBa Anacracusi HuxosaeBHa — cryzenrtka JiedeGHOTO ha-
kyJbrera, DIBOY BO «CeBepo-3amnainblii rocy1apCTBEHHbII Me-
aurmHCKui yHuBepcuteT M. .11, MeunnkoBa» MuHucrepcrsa
3apaBooxpanenust Poccniickoit Degeparmn.

Konrakraast nadopmarmss: Mmm.andreeva7728@gmail.com;
191015, r. Canxr-Ilerep6ypr, yan. Kupounas, 41.

ORCID: https://orcid.org,/0000-0002-8871-3317

Anexceesa /lapps CepreeBHa — cryneHTKa Je4eOHOTO (PaKyJ/Ib-
tera, DIBOY BO «CeBepo-3amnaanblii rocy1apCcTBEHHBIN Me-
auiuHcKknit yHuBepcuteT uM. V.M. Meunnkosa» Munucrepcrsa
3apaBooxpanenus: Poccniickoit Megepannn.

Kownrakraast nadopmarmst: Dddaaarrr21@gmail.com;

191015, r. Canxr-Ilerep6ypr, yan. Kupounas, 41.

ORCID: https://orcid.org,/0009-0002-3821-5683

Poc xypH racTposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)



www.gastro-j.ru

Original articles / OpurnHanbHbIe MCCIEOBAHUS

Alexandra A. Muratova — Student of the Faculty of Medicine,
I.I. Mechnikov North-Western State Medical University.
Contact information: Alexandramurrrrr@mail.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0009-0005-9493-4350

Anastasia Yu. Kharina — Student of the Faculty of Medicine,
I.I. Mechnikov North-Western State Medical University.
Contact information: xarina-04@mail.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0009-0000-9903-593X

Vladislav V. Tatarkin — Cand. Sci. (Med.), Associate
Professor of the Department of Operative and Clinical Surgery
with Topographic Anatomy named after S.A. Simbirtsev,
I.I. Mechnikov North-Western State Medical University.
Contact information: vladislav.tatarkin@szgmu.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0000-0002-9599-3935

Anna S. Sokolova — Cand. Sci. (Med.), Teaching Assistant
at the Department of Operative and Clinical Surgery
with Topographic Anatomy named after S.A. Simbirtsev,
I.I. Mechnikov North-Western State Medical University.
Contact information: anna.sokolova@szgmu.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0000-0002-7100-0951

Vladimir N. Filatov — Dr. Sci. (Med.), Professor, Head of the
Department of Public Health, Economics and Healthcare
Management, I.I. Mechnikov North-Western State Medical
University.

Contact information: vladimir.filatov@szgmu.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0000-0003-1017-9975

Inna L. Samodova — Cand. Sci. (Med.), Associate Professor
of the Department of Public Health, Economics and Healthcare
Management, I.I. Mechnikov North-Western State Medical
University.

Contact information: inna.samodova@szgmu.ru;

191015, Saint Petersburg, Kirochnaya str., 41.

ORCID: https://orcid.org,/0000-0002-2390-4008

Ekaterina A. Makeeva — Cand. Sci. (Med.), Associate
Professor of the Department of Human Anatomy, V.I. Pokro-
vsky Scientific and Educational Institute of Fundamental
Medicine, Russian University of Medicine.

Contact information: makeevi@inbox.ru;

105275, Moscow, Borisa Zhigulenkova str., 23.

ORCID: https://orcid.org/0000-0003-4177-374X

MypaToBa Axekcangpa AJIeKCaHAPOBHA — CTYZEHTKa Jedel-
noro ¢akysaprera, DI'BOY BO «CeBepo-3amaublii rocyaap-
CTBEHHDBI MequIMHCKN yHuBepcurer nM. V.J. MeunukoBa»
Munucrepcrsa 31paBooxpaHenuss Poccuiickoit Denepannu.
Konrakraast undopmannst: Alexandramurrrrr@mail.ru;

191015, r. Canxr-Ilerep6ypr, ya. Kupounas, 41.

ORCID: https://orcid.org,/0009-0005-9493-4350

Xapuna Anacracusi lOppeBHa — cTyzieHTKA JieueOGHOTO (HhaKyJIb-
tera, GIBOY BO «CeBepo-3amasHblii TOCyJapCTBEHHBIH Me-
nuimHCKii yHuBepcuteT uM. V1.V, Meunnkosa» MuHucrepcrsa
3apasooxpanenust Poccuiickoit deneparyu.

Konrakraast undopmanmst: xarina-04@mail.ru;

191015, r. Canxr-Ilerep6ypr, ya. Kupounas, 41.

ORCID: https://orcid.org,/0009-0000-9903-593X

Tarapkun Baaguciaas BiagumupoBHu — KaHANAAT MEAUINH-
CKUX HayK, JOLEHT KadeAphl olepaTUBHOI U KINHUYECKOI XuU-
pyprum ¢ tonorpacdudeckoil anaromueil um. C.A. CuM6upuesa,
DIbOY BO «Cesepo-3anagHblil TOCYLapCTBEHHBIN MeHIIH-
ckuit ynusepcuter um. V.M. MeunukoBa» MunHucTtepcTsa 3zpa-
BooxpaHenust Poccuiickoit Deeparui.

Konrakraast undopmanust: vladislav.tatarkin@szgmu.ru;
191015, r. Canxr-Ilerep6ypr, yan. Kupounas, 41.

ORCID: https://orcid.org,/0000-0002-9599-3935

CoxosioBa Anna CepreeBHa — KaHWUAAT MEIUIMHCKUX HAyK, ac-
CHCTeHT KadeIpbl ONEPATUBHOI U KJIMHIYECKOU XUPYPIHHU C TO-
norpacudeckoii anaromueil mm. C.A. Cum6upriiesa, PI'BOY BO
«CeBepo-3amaiHblil TOCYapCTBEHHDBI MEAUIMHCKUI YHUBEPCH-
ter uM. W.V. MeuynnkoBa» MuHHCTepCTBa 3/1paBOOXPAHEHNUS
Poccniickoit Dexpeparyi.

Konraktaast undopmanusi: anna.sokolova@szgmu.ru;

191015, r. Canxr-Ilerep6ypr, ya. Kupounas, 41.

ORCID: https://orcid.org,/0000-0002-7100-0951

®DunaroB Biragumup HukonaeBuy — J0KTOpP MEAMIIMHCKUX HAYK,
npodeccop, 3aBeayiomuii Kadeapoit 06IECTBEHHOTO 3/I0POBbSI,
9KOHOMHKN U YIpaBleHHs 3apaBooxpaHeHueM, DIBOY BO
«CeBepo-3amaiHblil TOCYapCTBEHHDBIN MEANIMHCKUI YHUBEPCH-
ter uM. W.V. MeuynnkoBa» MuHHCTepCTBA 3/IpaBOOXPAHEHUS
Poccniickoit Dexgeparyi.

Konrakraas undopmanus: vladimir.filatov@szgmu.ru;

191015, r. Canxr-Ilerep6ypr, ya. Kupounas, 41.

ORCID: https://orcid.org,/0000-0003-1017-9975

CamozoBa Muna JleoHngoBHa — KaHAWIAT MEIUIITHCKUAX HAyK,
JIOIIeHT Kaezipbl 00IIeCTBEHHOTO 3/[0POBbsI, 3KOHOMUKH U YIIPaB-
Jenns 3apasooxpanerneM, GI'BOY BO «Cesepo-3anaHblii Tocy-
JapCTBeHHbII MeauiuHCKuit ynuBepcuter uM. V.11, Meunnukosa»
Munucrepcrsa 3paBooxpanenust Poccuiickoit Menepanui.
Konrakraast nadopmanmst: inna.samodova@szgmu.ru;

191015, r. Canxr-Ilerep6ypr, ya. Kupounas, 41.

ORCID: https://orcid.org,/0000-0002-2390-4008

MakeeBa Exarepuna AjiekcanApoBHA — KaHMJAT MeUIIMHCKIX
HayK, JOIeHT KadeApbl aHATOMHH dYesoBeKa, Hayuno-o6paso-
BaTeIbHO MHCTUTYT (PyHIaMeHTanbHOI MexmHbl uM. B.M. Ilok-
posckoro, ®TBOY BO «Poccuiickuii yHUBepCUTET MeIUINHBI>
Munucrepcrsa 31paBooxpanenust Poccuiickoit Menepanui.
Konrakraast nndopmanmst: makeevi@inbox.ru;

105275, r. Mocksa, yi. Bopuca JKurynenkosa, 23.

ORCID: https://orcid.org,/0000-0003-4177-374X

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5) 29



Original articles / OpurnHanbHbIe MCCIEOBAHUS

www.gastro-j.ru

Evgenia S. Pekeldina — Senior Lecturer at the Department
of Human Anatomy, V.I. Pokrovsky Scientific and Educational
Institute of Fundamental Medicine, Russian University
of Medicine.

Contact information: anatomiamgmsu@inbox.ru;

105275, Moscow, Borisa Zhigulenkova str., 23.

Marina Yu. Kapitonova — Dr. Sci. (Med.), Professor, Universiti
Malaysia Sarawak.

Contact information: marinakapitonova@mail.ru;

Datuk Mohammad Musa, 94300, Kota Samarahan, Sarawak,
Malaysia.

ORCID: https://orcid.org,/0000-0001-6055-3123

Tatiana S. Bikbaeva — Cand. Sci. (Med.), Associate Professor
of the Department of Human Anatomy, V.I. Razumovsky
Saratov State Medical University.

Contact information: bikbaeva_ts@mail.ru;

410012, Saratov, Bolshaya Kazachya str., 112.

ORCID: https://orcid.org,/0000-0002-7779-0317

Irina A. Polkovova — Cand. Sci. (Med.), Associate Professor
of the Department of Mobilization Training of Health Care
and Disaster Medicine, V.I. Razumovsky Saratov State
Medical University.

Contact information: polkovova2002@mail.ru;

410012, Saratov, Bolshaya Kazachya str., 112.

ORCID: https://orcid.org,/0000-0002-2985-7302

Beatrice A. Volel — Dr. Sci. (Med.), Professor of the
Department of Psychiatry and Psychosomatics, Director
of the N.V. Sklifosovsky Institute of Clinical Medicine,
.M. Sechenov First Moscow State Medical University.
Contact information: volel_b_a@staff.sechenov.ruy;

119992, Moscow, Rossolimo str., 11, build. 2.

ORCID: https://orcid.org,/0000-0003-1667-5355

Tatyana M. Litvinova — Cand. Sci. (Pharm.), Docent, Vice-
Rector for Academic Affairs, I.M. Sechenov First Moscow
State Medical University.

Contact information: litvinova_t_m_1@staff.sechenov.ru;
119435, Moscow, Bolshaya Pirogovskaya str., 2, build. 4.
ORCID: https://orcid.org,/0000-0003-0820-0755

Elena N. Dudnik — Cand. Sci. (Biol.), Associate Professor
of the Department of Normal Physiology, N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University.

Contact information: dudnik_e_ n@staff.sechenov.ru;

125009, Moscow, Mokhovaya str., 11, build. 4.

ORCID: https://orcid.org,/0000-0003-4571-1781

Ilexennauna Eprennsi CepreeBHa — cTapInmii IperojaBaresib
xadenppl aHaTOMHUHU dYesoBeka, HayuHo-o6pa3oBaTesbHbBIH WH-
cTutyT pyHmameHTasbHON Meauimupl uM. B.J1. Ilokposckoro,
DITBOY BO «Poccuiickuii yHuBepcuter MeauiuHbly» MuHuU-
crepcTBa 3/1paBooxpanenns Poccuiickoii Dexeparyi.
Konrakraast undopmannst: anatomiamgmsu@inbox.ru;

105275, r. Mocksa, ya. Bopuca JKurynenkosa, 23.

KanuronoBa Mapuna IOpreBHa — [OKTOp MEIUIIMHCKUX HAyK,
npodeccop, Maaii3uiicKuii TocyAapCTBeHHDBII YHUBEPCUTET.
Konrakraast undopmanusi: marinakapitonova@mail.ru;

[aryk Moxammaa Myca, 94300, Kora-Camapaxan,

CapaBak, MaJaii3usi.

ORCID: https://orcid.org,/0000-0001-6055-3123

Bux6aeBa Tarbsina CepreeBHa — KaHIUIAT MEIUIUHCKIX
HayK, fgomeHT Kadezapsl aHaromun denoseka, POI'BOY BO
«CapaToBCcKHIl TOCY/ZapCTBEHHBII MEAMIMHCKUI YHUBEPCUTET
uM. B.M. PasymoBckoro» Munucrepcrsa 3/paBooXpaHeHUs
Poccniickoit Dexeparyi.

Konrakraast undopmanusi: bikbaeva_ts@mail.ru;

410012, r. Caparos, yi1. Bospmas Kaszaups, 112.

ORCID: https://orcid.org,/0000-0002-7779-0317

IToaxoBoBa Wpuna AjekcaHgpoBHa — KaHAWJAT MeUIIMH-
CKMX HayK, JOUeHT KadeApbl MOOGUIM3AIMOHHOI IOArOTOB-
KU 3JPaBOOXPaHeHMsT M MequnuHbl Katactpod, OI'BOY BO
«CapaToBCKHUil TOCYIapCTBEHHBIH MeIUIIMHCKUAN YHUBEPCUTET
nMm. B.U. PasymoBckoro» MuHHuCTEpCTBa 3/1paBOOXPAHEHNUS
Poccniickoit Dexgeparyi.

Konrakraast undopmannst: polkovova2002@mail.ru;

410012, r. Caparos, yi1. Bospmas Kaszaups, 112.

ORCID: https://orcid.org,/0000-0002-2985-7302

Boueas Beatpuca Aib6epToBHa — JOKTOD MEMIIMHCKUX HAYK,
npodeccop Kadeapsl NCUXUATPUN U ICUXOCOMATUKH, AUPEKTOD
Wucrutyta xauandyeckoit meauiuasl nM. H.B. Cxidocosckoro,
DIrAOY BO «Ilepsblii MOCKOBCKUIT TOCYZapCTBEHHBIN Me/H-
nuHckuit yuusepcurer uM. M.M. CeuenoBa» Munucrepcrsa
sapaBooxpanenus Poccwmiickoii  @enepaunu  (CeueHOBCKHI
YHuuepcurer).

Konrakraas undopmanus: volel_b_a@staff.sechenov.ru;
119992, r. Mocksa, ya. Pocconmumo, 11, crp. 2.

ORCID: https://orcid.org,/0000-0003-1667-5355

JIuteunoBa Tarpsina MuxaiitoBHa — kangugar ¢apMaleBTH-
YeCKHX HayK, JOLEHT, IPOpeKTop 1o yuebHoil padote, DIAOY BO
«IlepBblit MOCKOBCKMIT TOCY/1apCTBEHHbINI MEAMIIMHCKUI yHH-
Bepcurer uM. .M. CedeHoBa» MuHHCTEpPCTBa 3ApaBOOXpaHe-
nust Poccuiickoit @eaeparuu (CevenoBckuii Y HUBEpCHTET).
Konraxrrast nadopmaryst: litvinova_t_m_1@staff.sechenov.ru;
119435, r. Mocksa, ya. Bosbmas Iluporosckas, 2, crp. 4.
ORCID: https://orcid.org/0000-0003-0820-0755

Aynuuk Enena HuxosnaeBHa — KaHIUIAT GHOJIOTMYECKHUX HAYK,
JOIeHT Kadeapbl HopMasIbHOI ¢dusnosornn VHCTHTYTa KIIMHI-
yeckoit Memuimubl uM. H.B. Ckiudocosckoro, @TAOY BO
«IlepBblit MoOCKOBCKMIT TOCY/1apCTBEHHbBINT MEAMIIMHCKUI yHU-
Bepcurer uM. .M. CeueHoBa» MuHHCTEpPCTBa 3ApaBOOXpaHe-
nust Poccuiickoit @eaeparuu (CevenoBckuii Y HUBEpCHTET).
Konrakraas undopmannst: dudnik_e_n@staff.sechenov.ru;
125009, r. Mocksa, yi1. Moxosas, 11, ctp. 4.

ORCID: https://orcid.org,/0000-0003-4571-1781

Poc xypH racTposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)



www.gastro-j.ru

Original articles / OpurnHanbHbIe MCCIEOBAHUS

Natalia V. Kireeva — Cand. Sci. (Med.), Associate Professor
of the Department of Outpatient Therapy, N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: kireeva_n_v_1@staff.sechenov.ru;
119333, Moscow, Fotiyevoy str., 10.

ORCID: https://orcid.org,/0000-0002-3467-886X

Konstantin V. Ivashkin — Dr. Sci. (Med.), Professor
of the Department of Propaedeutics of Internal Diseases,
Gastroenterology and Hepatology of the N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University.

Contact information: ivashkin_k_v_1@staff.sechenov.ru;
119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0002-5699-541X

Yuriy L. Vasil’ev* — Dr. Sci. (Med.), Professor of the De-
partment of Operative Surgery and Topographic Anatomy
of the N.V. Sklifosovsky Institute of Clinical Medicine,
I.M. Sechenov First Moscow State Medical University.
Contact information: vasilev_yu_l@staff.sechenov.ru;

119992, Moscow, Rossolimo str., 15,/13, build. 1.

ORCID: https://orcid.org,/0000-0003-3541-6068

Kupeesa Harambsa BukropoBHa — KaHangaT MeANIIHCKAX HayK,
JIOIleHT KadeApbl NONMUKINHIMYECKOH Tepammu VHcTuTyTa Kim-
nuueckoit Memuumuabl uM. H.B. Cximdocosckoro, @TAOY BO
«IlepBblii MockoBCKuT TOCYy/apCTBEHHbINT MeAMIIMHCKUI yHH-
Bepcurer uM. V.M. CeueHoBa» MuHHCTEpPCTBA 3/IPAaBOOXpaHE-
nus Poccuiickoit @enepannn (Cevenosckuii Y HuUBepCHTET).
Konrakraast undopmannst: kireeva_n_v_1@staff.sechenov.ru;
119333, r. Mocksa, y;a. @otuesoii, 10.

ORCID: https://orcid.org,/0000-0002-3467-886X

NBamkun Koncrantun BiaauMupoBMy — [OKTOpP MeIUIMH-
CKUX HayK, mpodeccop Kadeapbl MpONeIeBTUKH BHYTPEHHUX
6oJie3Hel, racTPOIHTEPOJIOTHH U TenaTosoruu VHeTuTyTa Kim-
Hnueckoit Meauimubl M. H.B. Cxmudocosckoro, DITAOY BO
«IlepBblii MocCKOBCKMIT TOCY/1apCTBEHHbII MEAMIIMHCKUI yHH-
Bepcurer uM. V.M. CeueHoBa» MuHHUCTEPCTBA 3/IPAaBOOXpaHE-
nust Poccuiickoit @eneparuu (CevenoBekuii Y HUBepCHTET).
Kownrakraast nadopmarust: ivashkin_k_v_1@staff.sechenov.ru;
119435, r. Mocksa, ya. [lorogunckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0002-5699-541X

Bacusabes IOpuii JleonugoBuy* — JOKTOP MEAMIIMHCKUX HAYK,
npodeccop kadeapbl OLEePATUBHOI XUPYPrUH U TOorpadpuiecKoit
amatomun MucturyTa KimHmdeckoil Mexmimabel mM. H.B. Cxom-
¢ocosckoro, PI'AOY BO «llepsoiii MockoBckuii rocypap-
CTBEHHBIH MeAnmIMHCKUIT yHuBepcureT uM. I1.M. Ceuenosa»
MunucrepcrBa  31paBooxpaHenuss Poccuiickoit  Dexpepaunu
(CevenoBckuii YHUBEpCUTET).

Konrakraas undopmannst: vasilev_yu_l@staff.sechenov.ru;
119992, r. Mocksa, yia. Poccomnmo, 15/13, cp. 1.

ORCID: https://orcid.org,/0000-0003-3541-6068

Submitted: 09.07.2024 Accepted: 10.08.2024 Published: 30.10.2024
IMoctymma: 09.07.2024 Ilpunsara: 10.08.2024 Omny6nukosana: 30.10.2024

* Corresponding author / ABTOp, OTBETCTBEHHBIIT 32 TIEPEMNCKY

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)



