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ANNOTATION. Objective: to improve the quality of endoscopic ultrasonography
(EUS) in the diagnosis of obstructive pathology of the major duodenal papilla (MDP)
using fuzzy diagnostic models. Materials and methods. The study included 189 patients
treated at the Kursk Regional Multidisciplinary Clinical Hospital in 2013-2023 . 134
people (70.9%) were diagnosed with stenosis of the BDJ, 24 (12.7%) were diagnosed
with single benign tumors of the papilla, and 31 (16.4%) patients were diagnosed with
malignant tumors of the BDJ. Based on the analysis of treatment results, the possibility
of differential diagnosis of BDK pathology based on EUS data using fuzzy diagnostic
models was studied. Differentiation was carried out using the methodology of synthesis
of hybrid fuzzy decision rules, within which the lack of statistical data is filled with the
clinical knowledge of experts, which determines the possibility of constructing a
membership function for the pathology being differentiated. Results. As part of the
methodology, informative echographic criteria for diagnosing various pathologies of the
BDK based on endosonography data have been developed , systematized and presented
in the form of standard endosonograms and reference diagrams, which reflect the
characteristics of the diagnostic object as fully as possible. Based on expert assessment
data, confidence coefficients in decisions made were determined, which are the basis of
the diagnostic algorithm. The results of mathematical modeling showed confidence in the
correct diagnosis of pathological changes using synthesized fuzzy algorithms over 0.85,
which is an acceptable result for clinical use. Conclusion. The use of the developed fuzzy
model in combination with visual inspection of the papillary zone (which is provided by
the EUS method) brings the diagnostic accuracy of differential diagnosis closer to
maximum values.

Key words: obstructive pathology; major duodenal papilla; endoscopic
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Introduction. One of the most relevant and difficult to diagnose localizations of
pathology of the hepatopancreatoduodenal zone (GPZ) is diseases of the major duodenal
papilla (MDP), the spectrum of which is characterized by significant diversity [1].
Localized at the narrowest point of the confluence of the ductal systems of the liver and
pancreas, pathological formations of even small sizes have a significant impact on the
functioning of all organs of the gastrointestinal tract. Of particular importance is the
differentiation of pathological inflammatory, benign and malignant lesions of the BDDC,
which consists in the fact that tumors of this localization are characterized by a less
malignant course and are more often resectable . However, the success of treatment
depends most on correct diagnosis at an early stage of the disease [2]. Endoscopy is the
most valuable of the available imaging methods, since it provides not only direct
visualization of the process, but also the ability to obtain material for morphological
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examination [2, 3]. Significant difficulties arise with intra-ampullary localization of
pathology, as well as with staging of BDDC neoplasms. The use of endoscopic
ultrasonography (EUS) in clinical practice has improved the quality of diagnosis of BDK
diseases [4, 5]. For intraampullary cancer, endosonography is most effective compared to
other imaging methods [6]. EUS is also sensitive in differentiating tumor and fibrous
stenosis of the BDK, sludge bile duct contents, microcholelithiasis , early stages of
chronic pancreatitis [7]. Modern instrumental diagnostics are highly effective in
determining the level and extent of obstruction, but of particular value is determining the
nature of pathological changes in the early stages of the disease, which determines
treatment tactics [8]. The lack of clearly formulated diagnostic endosonographic criteria
for inflammatory and neoplastic changes in the BDDC is natural and is explained by the
inability to use widespread statistical methods of data analysis to isolate and assess the
informativeness of echo signs , since it is not possible to create representative
homogeneous samples of patients with a statistically significant difference in each
diagnostic criterion. Modern information and intellectual technologies make it possible
to objectify and increase the accuracy of the assessment of medical information, including
images. In this work, to implement such a task, the methodology for the synthesis of
hybrid fuzzy decision rules (MFDR) is used [9]. The lack of representative statistical data
in the MSGNRP is compensated by the clinical thinking of experts. This makes it possible
to realize the natural intellectual potential of specialists to construct the membership
function of differentiated pathology, taking into account practical experience and current
theoretical information. Membership functions are the basis of the decisive rules of
medical diagnostics, which concentrate the advantages of expert and statistical methods
for processing complexly structured data [10, 11]. The purpose of the study is to improve
the quality of EUS in the diagnosis of obstructive pathology of the BDK using fuzzy
diagnostic models.

Materials and methods.

EUS was performed using videogastroscopes with radial and convex ultrasound
scanning sensors GF UM160 and GF UC140P—ALS. The endoscopic video system EVIS
EXERA II from Olympus (Japan) with an ultrasound processor EUME1 with a variable
scanning frequency of 7.5, 12 and 20 MHz was used. The research methodology did not
differ fundamentally from standard methods of endosonography of pancreatobiliary
organs [12,13]. The study is based on the results of diagnosis and treatment of 189 patients
with BDDC pathology who were treated at the Commissariat Clinical Hospital from 2013
to 2023. The age of the patients ranged from 24 to 82 years, the average age was 69 £ 6.3
years. Most of the patients were women - 119 people. (63.0%). In 134 (70.9%) patients,
stenosis of the spinal cord was diagnosed, and we consider it appropriate to subdivide it
into hyperplastic stenotic and sclerosing papillitis . Stenotic papillitis with an increase in
the size of the BDK was detected in 20 (14.9%) people. Sclerosing papillitis ,
characterized endosonographically by a narrowing of the terminal segment of the
common bile duct and thickening of the walls of the lateral bile duct, was found in 41
(30.6%) patients. In the remaining 73 (54.5%) cases, no direct echographic criteria for
stenosis of the LBD were visualized, and the diagnosis of stenotic Papillitis was
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diagnosed based on a set of indirect echo signs using a diagnostic algorithm developed
and implemented in the clinic. Benign neoplasms of the BDK were diagnosed in 24
(12.7%) patients. The average size of the formation was 0.98+0.11 cm. Malignant
pathology of the BDK was detected in 31 patients (16.4%). In 16 (51.6%) cases, signs of
infiltrative growth spreading to the pancreas, common bile duct, and duodenum were
identified. The average tumor size was 2.0 + 0.13 cm. Statistical data processing was
carried out using Sigmaplot 11.0 software. Quantitative data for comparison of groups
were presented in the form of the arithmetic mean of the sample population (X), standard
deviation (SD), standard error of the mean (m), which made it possible to assess the
magnitude of the differences and its clinical significance. To statistically assess the
information content of diagnostic research methods, the operational characteristics of the
test were used: sensitivity, specificity, accuracy as components of evidence-based
medicine technologies. The assessment of the informativeness of EUS was based on a
comparison of diagnostic results with the results of a morphological study in combination
with a set of clinical and laboratory methods accepted as the “gold standard”. The final
diagnosis was established based on the results of endoscopic punch biopsy, intraoperative
biopsy, percutaneous aspiration biopsy with ultrasound and fine-needle puncture of focal
lesions with EUS, with the condition of monitoring patients for at least 12 months.
Biopsies were taken from 52 (38.8%) patients with BDDC stenosis and from all 55
patients with BDDC neoplasms. The vast majority of biopsies (96.1%) were informative.
Within the framework of MSGNRP, for the differential diagnosis of obstructive pathology
of the BDK, as the main elements of decision-making rules, as well as in the classical soft
computing paradigm, functions of membership in hypotheses (classes) with basic
variables determined by the essence of the problem being solved were used (informative
features, complex and integral indicators calculated in various ways, including fuzzy
inference rules, event confidence coefficients). The typical composition of MSGNRP
included: a block of exploration analysis programs that allow studying the structure of
multidimensional data in their clear and fuzzy representation; a package of application
programs that implement methods for the synthesis of hybrid fuzzy decision rules,
focused on their specific data structures; recommendations on ways to combine
(aggregate) private models into private (intermediate) and final hybrid decision-making
models; an interactive algorithm implemented as a user guide for the synthesis of hybrid
fuzzy models for solving poorly formalized problems.

Results. Analysis of the structure of echographic signs characteristic of benign and
malignant pathology of BDK showed that in a significant number of patients the diagnosis
can be established only by a set of statistically insignificant signs for which it is
impossible to identify reliable connections with differentiated pathology. Research by
E.N. Solodinina (2016) showed that there is no strong correlation for any of the
sonographic features describing BDDC neoplasms, which does not allow identifying
clear criteria for the differential diagnosis of BDDC adenocarcinoma; in addition, such
studies are often limited by a small sample size, heterogeneity of design, or limited
comparative analysis of research results with reference diagnostic methods [14]. In such
a situation of data uncertainty, the use of MSGNRP [15, 16], which is based on a
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symbiosis of the intelligence of a medical specialist, a cognitive engineer and artificial
intelligence, is justified to solve the assigned problems. At the same time, the missing
formal and statistical data are filled with the knowledge of qualified ultrasound diagnostic
specialists oriented in the pathology of the gastrointestinal tract, who, including on the
basis of their own experience, differentiate the diagnosed pathology. In order to
implement MSGNRP for the differential diagnosis of malignant and benign pathology of
the BDDC, a detailed analysis of the echographic criteria of the BDDC pathology was
carried out, which we presented in the form of two groups. Criteria for malignant
pathology: hypoechoic formation in the projection of the BDDC with uneven, unclear
contours, irregular shape, hypoechoic infiltration of surrounding tissues, spread of the
formation to the common bile duct, main pancreatic duct and duodenum, tumor size more
than 2 cm, lack of differentiation of the BDDC layers, “duct breakage™ , double duct sign,
metastatic lymphadenopathy, large vessel invasion. Signs identifying a benign formation
of the BDDC include: homogeneous, homogeneous, hypo / isoechoic formation in the
ampulla of the BDDC, smooth and clear contours of the formation, correct shape of the
formation, intact structures surrounding the BDDC, preservation of differentiation of the
layers of the BDDC, smooth contours of the BDDC, lymphadenopathy without signs of
malignancy lesions, the size of the formation is less than 2 cm. We presented the
systematization of echographic criteria for the pathology of BDK in the form of reference
sonograms , which most fully reflect the echographic characteristics of the object, which
will most accurately allow the user to identify the desired pathology. Reference
endosonograms were selected from the entire array of digital video materials of the results
of endosonography of patients with obstructive pathology. Prospective and retrospective
analysis of video images generated a series of endosonograms that structurally display
the diagnosed pathology. Sonograms were formed from video tracks by storyboarding to
select the most optimal images. Reference endosonograms were placed in a series of
images of structures in order of changes in the pathology of the BDK from benign to
malignant. The scale of images for differential diagnosis of the pathology of the BDDC
included the following reference endosonograms : the structure of the normal BDDC, the
structure of the BDDC with sclerosing papillitis , structure of the BDK with hyperplastic
stenosis papillitis , structure of BSDE adenoma, structure of BSDE cancer without
infiltration of surrounding tissues, structure of cancer with infiltration of surrounding
tissues. The determination of the initial system of signs used to solve the task of forming
a space of initial informative signs for the differential diagnosis of BDK pathology was
carried out by ultrasound diagnostics (USD) experts, since there is currently no regulated
algorithm for solving such problems. A collegial analysis of endosonograms by
ultrasound doctors and competent specialists in the field of visual information processing
regulated the possibility of synthesizing diagnostic models using two types of images:
reference endosonograms of the structure of a pathological formation and their reference
diagrams. This double visual detailing of the pathology was chosen to improve clinicians’
visual perception of the observed pathology. As an example, Figures 1, 2, 3, 4 show pairs
of reference and reference sonograms for the structure of a normal BDK, with stenotic
papillitis and cancer with infiltration of surrounding tissues.
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Conclusions.

The widespread development of ultrasound technologies in combination with visual
examination, implemented in endosonography technology , has brought the diagnosis of
pathology of the ampullary zone of the duodenum to a qualitatively new level.
Endosonography allows you to visualize in detail the papillary area of the duodenum and
determine the nature of the pathology. The development, systematization and
objectification of the assessment of echographic symptoms using artificial intelligence
technologies increases the reliability of endosonography results and the accuracy of their
interpretation. The use of MSGNRP for the differential diagnosis of obstructive pathology
of the BDK eliminates the lack of statistically reliable data due to the productive
interaction of the intelligence of diagnostic specialists, a cognitive engineer and artificial
intelligence. Thus, the resulting model for the differential diagnosis of obstructive
diseases of the BDK, based on the results of EUS and synthesized hybrid fuzzy decision
rules, made it possible to objectify and increase the efficiency of EUS diagnosis of the
pathology in question, providing confidence in decisions made at the level of 0.9.
Supplementing the developed fuzzy mathematical model for the differential diagnosis of
the pathology of the duodenum with information about the state of the regional lymph
nodes and great vessels, as well as taking into account the possibility of visual inspection
of the ampullary area of the duodenum, provided by the EUS method, brings the
diagnostic accuracy closer to maximum values. These circumstances allow us to
recommend the resulting diagnostic model for practical use.

References

1. Akbarovich, Y. G., & Vaxobovich, A. O. (2022). IMPROVEMENT OF THE
METHOD OF RADIATION DIAGNOSTICS OF DEGENERATIVE CENTRAL
STENOSIS OF THE CERVICAL SPINAL CANAL. American Journal of
Interdisciplinary Research and Development, 6, 48-51.

2. Azizovich, H. T. (2021). A Modern Approach to the Care of Victims with
Combined Pelvic and Femoral Bone Injuries Based on the Severity of the Injury and the
Severity of the Condition. Central Asian Journal of Medical and Natural Science, 2(4),
156-159.

3. Burievich, T. A., Norkulovich, P. S., & Azizovich, T. H. (2022). OPTIMAL
CHOICE OF SURGICAL TREATMENT FOR LUMBAR SPONDYLOLISTHESI. The
American Journal of Medical Sciences and Pharmaceutical Research, 4(02), 12-16.

4, Burievich, T. A., Tilakovich, T. B., & Azizovich, T. K. (2021). OUR
EXPERIENCE OF SURGICAL TREATMENT OF UNKNOWN FRACTURES AND
FALSE JOINTS OF THE SHIN BONES. European Journal of Molecular & Clinical
Medicine, 7(09), 2020.

5. Furkatovich, S. B., Anvarovich, T. J., Akbarovich, Y. G., &
Berdimurodovich, K. Z. (2021). Ultrasound diagnosis of hip dysplasia in infants. World
Bulletin of Public Health, 5, 108-110.

—t

353

—




Journal the Coryphaeus of Science Vol. 6 No. 1 (2024)

6. Mamatmurodovna, M. G., Farhodovich, N. S., Saidkulovich, B. A,
Umarjonovna, Y. E., & Amonillaevna, F. D. (2018). Peculiarities of x-ray semiotics in
early age children with pneumonia. European science review, 2(11-12), 103-105.

7. Manapovich, M. S., Yuldashevich, V. E., Pulatovich, X. B., Lvovich, K. D.,
Jamalovich, A. J., Erkinovich, V. O., ... & Djamshidovich, I. A. (2021). EXPERIENCE
OF APPLICATION OF SIMULTANE SURGERY IN PATIENTS WITH SKELETAL
INJURY COMPLICATED WITH DEEP VENOUS THROMBOSIS OF THE LOWER
LIMBS AND PELVIS. European Journal of Molecular & Clinical Medicine, 7(09),
2020.

8. Shamsiddinovich, M. J., Berdimuradovich, K. Z., & Berdialievich, U. S.
(2022). Improvement of mri diagnostics in hoff's disease. Yosh Tadqigotchi Jurnali, 1(4),
358-370.

Q. Shirov, B. F. (2022). Early Diagnosis of DDH in Young Children in the
Endemic Zone. INTERNATIONAL JOURNAL OF HEALTH SYSTEMS AND MEDICAL
SCIENCES, 1(4), 413-415.

10.  Shirov, B. F., & Yanova, E. U. (2021). Turdumatov ZhA. Ultrasound
evaluation of various degrees of hip dysplasia in newborns. Journal of Hepato-
Gastroenterological Research, 3(2), 146-149.

11. Tilyakov, H. A., Valiyev, E. Y., Tilyakov, A. B., & Tilyakov, A. B. (2021).
A new approach to surgical treatment of victims with pelvic and femoral fracture injuries,
taking into account the severity of the condition and the severity of the
injury. International Journal of Health and Medical Sciences, 4(3), 338-346.

12.  Tilyakov, K. A., Tilyakov, A. B., Shamsiev, J. Z., Rabimov, F. K,
Rustamov, Z. A. U., & Sattarov, S. S. (2022). Our experience with the results of surgical
treatment of victims with concomitant injuries of the pelvis and femur. Cardiometry, (24),
217-225.

13. Turdumatov, J., & Mardieva, G. (2020). Clinical and X-ray peculiarities of
the course of chronic obstructive pulmonary disease in combination with diabetes
mellitus. European Journal of Molecular & Clinical Medicine, 7(02), 2020.

14, Umarjonovna, Y. E., & Mamatmuradovna, M. G. (2020). Arcuate foramen
of atlas: Do | need to diagnose?. European Journal of Molecular & Clinical
Medicine, 7(02), 2020.

15. Anues, b. I'., Ucmaen, A., Ypazosckas, W. JI., Mancypos, /l. 1., TkaueHko,
A. H., Xaiinapos, B. M., & Cmuuko, A. A. (2022). YacToTa u CTpyKTypa HETaTUBHBIX
HOCJICI[CTBI/Iﬁ OHAOIIPOTC3NPOBAHUSA T&306Cﬂp€HHOFO CcyCTaBa B OTAAJICHHBIC
cpoku. Hosocmu xupypeuu, 30(4), 392-400.

16. Amues, M. A., Pamxka6os, X. X., Xonmyponosa, X. X., & Xoamypoaos, O.
X. (2022). Pe3ynpTatT XUupypruvueckoro jJe4eHus JIIMHHON UHTPaAMETyJUIIPHON OMyX0Ju
CIIMHHOTO Mo3ra co cupuHromuenueii. Uzbek journal of case reports, 2(3), 7-17.

17. banrnein, A. T'., Tkauenko, A. H., Xaiigapos, B. M., Maucypos, /. III., &
VYpazosckas, U. JI. (2022). YactoTa 1 CTpyKTypa OCIOXKHEHHI MPU apTPOCKOIHUYECKOM

—t

354

—




Journal the Coryphaeus of Science Vol. 6 No. 1 (2024)

JICUEHUH  OCTE€oapTpuUTa  KOJEHHOro  cycrtaBa. Becmuux  Cesepo-3anaonozo
20CY0apCcmeeHH020 MeOuyuHcko2o ynusepcumema um. MU Meunuxoesa, 14(2), 35-47.

18. bapanosckuii, A. A., banrnei, A. I'., Tkauenko, A. H., Mancypos, 1. 111,
& XpomoB, A. A. (2023). BO3MOXHOCTU TYHHEIU3AIMU B JICUEHUH OCTEOAPTPHUTA
KOJICHHOTO cycTaBa. [ enuti opmoneouu, 29(2), 204-210.

19. bapanosckuii, A. A., Ypazosckas, U. JI., Maucypos, /. I11., Caiiranos, C.
A., Mazypos, B. U., Tkauenko, A. H., & Mawmacomues, b. M. (2022). Opranuzarus
JIeYeHHs 0CTeoapTpuTa KostleHHoro cycrasa. Uzbek journal of case reports, 2(3), 37-45.

20. Banues, O. 0., Tuwskos, X. A., Kapumos, b. P., & Ucmounos, A. /1. (2021).
COBPEMEHHBIN B3I'JI51] HA BBIBOP TAKTUKU JIEUEHU S TIOCTPA JJABIIINX
C COUYETAHHbLIMU TIOBPEXJIEHUAMU TA3A U BEJPA. In MEJJUIIHHCKAA
1IOMOLb 1IPU TPABMAX. HOBOE B OPI'AHU3ALIMN W TEXHOJIOI'MAX. POJIb
HALIMOHAJIbHOY OFI{ECTBEHHOH! I[IPO®ECCUOHA/IbLHOM OPTAHHU3ALIU U
TPABMATOJIOI' OB B CUCTEME 3/[PABOOXPAHEHUA P® (pp. 23-24).

21. Bamues, 2. 1O., Xacanos, 3. P., SIxée, A. C., & Twmakos, X. A. (2022).
CoBepIICHCTBOBAaHME  OKa3aHHUS ~ XUPYPrHUUECKOM  MOMOIIM  TMOCTPAJaBIIMM €
noBpexxieHusaMu Tasa. In Crxopas meouyunckas nomowwp-2022 (pp. 36-38).

22. Bancosuuy, JI. 0., Cepnobunues, M. C., Ycukos, B. B., Ilonono, . b.,
Maucypos, M. 1., Couuko, A. A., ... & BopokoB, A. A. (2021). Ilpumenenue
AJIEKTPOCTATUYECKOTO TOJISI JJEKTpPeTa TMpPU XUPYPrUYECKOM JICUCHUH OOJIbHBIX
roHapTpo3oM. Meouxo-gapmayesmuueckuii xcypran «Ilyavcy, 23(3), 24-30.

23. Boponos, A. A., ®anees, E. M., Cnuuko, A. A., Anues, b. I'., Myp3uH, E.
A., Xaitmapos, B. M., ... & Tkauenko, A. H. (2020). Bo3M0XXHOCTH MPOTHO3a MECTHBIX
WH(EKIMOHHBIX OCJIOKHEHUN TMpHU apTPOIIaCTUKE Ta300€IPEHHOr0 W KOJIEHHOTO
cycTaBoB. Meoduko-ghapmayeemuueckuil scypuan «Ilynovcy, 22(12), 106-111.

24. laiikoBas, JI. b., Tkauenko, A. H., Epmakos, A. U., ®anees, E. M., Ycukos,
B. B., Xaiinapos, B. M., & Mancypos, /I. I1I. (2018). JIabopaTopHble MapKephl MPOrHO3a
nHDEKIMU 00JacTH XUPYPrUYECKOTO BMEMIATENhCTBA MPU  TPAHCICIUKYIISIPHON
dbukcanuy mo3BoHOYHUKA. [Ipoghunakmuueckas u kiunuweckas meouyuna, 1, 50-56.

25. I'macoBa, H. K., & Ulykypoma, JI. b. (2022). OueHka pe3yibTaTroB
neppy3uoHHOW KOMIMBIOTEpHOU Tomorpaduu MEYeHW KaK HEMHBA3MBHOI'O METOAa
U3Y4YCHUS TeMOJAMHAMUKHM I€YEHOYHOM MapeHXUMbl y TalUMeHTOB ¢ (udpo3oMm u
upposzoM. Central Asian Journal of Medical and Natural Science, 3(3), 646-653.

26. I'uscona, H., Xanunos, X., Canymiaes, O., HazapoBa, M., & IllaBkaToBa,
. (2022). Busyanu3anuss TpaBMaTUYECKUX MOBPEXKICHHUM IUIEYEBOro mosica (4acThb
2). Involta Scientific Journal, 1(11), 59-75.

27. Kamunos, X. M., Kaxxapos, A. C., Hermatos, U. C., bo6oxomnosa, C. 1L,
& IlaBkarosa, III. III. (2022). Kparkas Wcropuss UckyccrBennoro Mutemnexkra 1
Po6orusupoBannoit Xupypruun B Opronmenun M TpaBmaronoruu W Osxupnanus Ha
bynymiee. Central Asian Journal of Medical and Natural Science, 3(6), 223-232.

—t

355

—




Journal the Coryphaeus of Science Vol. 6 No. 1 (2024)

28. Kapumos, 3., Myxcunos, K., HazapoBa, M., & IllaBkarosa, III. (2022).
Busyanu3zaius TpaBMaTHUECKHUX MMOBPEXKICHHI IuledeBoro mosica (yacte 1). Involta
Scientific Journal, 1(11), 43-58.

29. Kaxxapos, A. C., I'uscosa, H. K., [IlaBkarosa, ILI. I1I., & Paxmonos, VY. T.
(2022). Acentuueckuit Hekpo3 T'omoBku benpennoit Koctu, Pexomenmauuu s
Bpaueti. Central Asian Journal of Medical and Natural Science, 3(4), 268-277.

30. Kaxxapos, A. C., I'uacosa, H. K., lllykypora, JI. b., & I1laBkarosa, I1I. I1I.
(2022). TIIpodunaxkruka Acentudyeckoro Hekpo3a TomoBku benpennoii Koctm
BesBannoro Crepougamu [Ipu Jleuenuun COVID-19. Central Asian Journal of Medical
and Natural Science, 3(6), 63-78.

31. Kaxxapos, A. C., I'usicosa, H. K., lllykypoga, JI. b., & IllaBkaTosa, I1I. I11.
(2022). dakTopbl pHuCKa Pa3BUTUS ACENTUYECKOIO OCTEOHEKpO3a (HOBEWUIIUH 0030p
auteparypsl). Science and Education, 3(11), 305-313.

32. MAMYPOBA, M. M., ¥YmapxonoBBHa, . O., BAXPUTIMHOB, b. P.,
I'MSACOBA, H. K., & MAPJIMEBA, I". M. (2022). On the assessment of anomalies in the
development of the vertebrobasilar zone in dyscirculatory encephalopathy by
MRI. JKypuan 6uomeouyunvt u npaxkmuxu, 7(1).

33. MamypoBa, M. M., funoBa, D. V., baxputaunos, b. P., ['msacora, H. K., &
Mapauesa, I'. M. (2021). MaruutHo-Pe3onancunas Tomorpaduss B [luarnoctuke
Jucuupkynsaropaou Duiedanonatun Ha done Anomanuit PasButus. Central Asian
Journal of Medical and Natural Science, 2(6), 131-136.

34. Mamncypos, . II1I., JIyukeBuu, B. C., Tapacos, A. B., KopHeeHnkos, A. A., &
Txauenko, A. H. (2019). OGocHOBaHHE MEAMKO-OPTaHU3AIMOHHBIX MEPOIPUSATUN T10
VIYYIICHUIO TPO(PMIAKTUKA M OIICHKA BEPOSTHOCTH Pa3BUTHS HMHPCKIUH B
OO0JIACTUXUPYPrUYECKOro  BMEIIATeIbCTBA Yy  MOCTpPaJaBIIUX C  IepejJoMamMu
Koctei. [Ipogunaxmuueckas u kiunuveckas meouyuna, (1), 39-45.

35. Mamncypos, Jl. II1., Tapacos, A. A., lopodees, FO. JI., ®exymuues, [1. H.,
Kopueenkos, A. A., & Tkauenko, A. H. (2018). Opranuzanus npouaakTHKH MECTHBIX
THOMHBIX OCJIOXHEHHM MpH TpaBMATOJOTHYEeCKuX omepanusix B Pecnybmuke Kpbim.
In Ilpoghunaxmuueckas meouyuna-2018 (pp. 85-90).

36. Mamncypos, J. III., Ypazosckas, W1. JI., Caitranos, C. A., Tkauenko, A. H.,
Xatinapos, B. M., banrneit, A. I'., & Toroes, 3. A. (2022). Pons apTporuiacTuku B
KOMILIEKCHOM JICYCHHH OCTeoapTpUTa KOJIEHHOro cycTaBa. [loaumpasma, (3), 80-88.

37.  Mapauesa, I'. M., & Amypos, XK. H. V. (2022). Possibilities of radiography
in the diagnosis of pneumonia in newborns. Uzbek journal of case reports, 2(3), 31-36.

38. Mapnuesa, I'. M., O6no6epauesa, I1. O. K., & Kazakos, C. F0. V. (2020).
JlyueBble METOJBI HCCIEIOBAHUS B JUArHOCTHUKE MOPTaIbHOM TuUmnepTeH3uu (0030p
JMTEpaTypsl). Bonpocwl nayku u obpazosanus, (41 (125)), 61-76.

39. Mapnauesa, I'. M., Ypun6oesa, [{. C., lllykyposa, JI. b., & I'usacosa, H. K.
(2021). AcniekThl yIbTPa3ByKOBOW AMArHOCTHKH XpOHHUYECKOro Tupeouauta. Re-health
journal, (1 (9)), 47-50.

—t

356

—




Journal the Coryphaeus of Science Vol. 6 No. 1 (2024)

40. Mapauesa, I'., Amypos, XK., baxputaunos, b., & Sxy6os, I'. (2021).
PEHTTEHOJIOTMYECKAS CHUMIITOMATHKA ITHEBMOHUU V JIETEM
PAHHEI'O BO3PACTA. Kypuan 2enamo-2acmpo3Hmepoa02UudecKux
uccneoosanui, 2(3.1), 46-49.

41. MyxcunoB, K. M., IllaBkarosa, III. IIl., & Opwunosa, . A. (2022).
Porannonnas Ouenka IlepenomoB [uaduza IlnedeBoit Koctu C ®DuxcupoBaHHBIM
[MpokcumanbubiM Paszrubanuem [To Meronuke Mipo. Central Asian Journal of Medical
and Natural Science, 3(5), 279-285.

42. Hopmarosa, 3. U., & fnoBa, O. Y. (2017). Dnunemuosnorus onyxoieit
neueHu. In Monooesicy u meouyunckas nayka 6 XXI eexe (pp. 222-224).

43. Pyccy, . W., Jlunnuk, C. A., Cunenuenko, I'. 1., Tkauenko, A. H., ®azees,
E. M., & Mancypos, [. III. (2016). Bo3M0OXHOCTH BaKyyMHOW TE€palnvu B JICUCHUH
MH(DEKIIMOHHBIX OCIOKHEHHUH Y MallMeHTOB OPTOIEI0-TPABMATOJOTUYECKOTrO MPOPuIIs
(0030p nuteparypsl). Kageopa mpasmamonocuu u opmoneouu, (2), 49-54.

44, Cna6ocnuukuit, M. A., Moxos, JI. E., Jlumapes, B. B., Tkauenko, II. B.,
Txauenko, A. H., Mancypos, JI. 1., & Xaiigapos, B. M. (2022). OGocHOBaHmE
IKOHOMUYECKOW A(P(PEKTUBHOCTH aBTOPCKOM MaHyallbHOM METOAMKH BIPABICHUS
BbIBHMXA IuTeua. Poccutickuti ocmeonamuyueckuil xcyprai, (3), 103-113.

45, TUJILIKOB, A. b, & TWJISKOB, X. A. (2022). [TPUMEHEHUE
MAJIOMHBA3VBHBIX TEXHOJIOT M1 I[P JIEHEHUU OITIOPHO-
JIBUT'ATEJIHOT'O ATIITAPATA v INOCTPAJABIINX C
TIOJIUTPABMO. JKYPHAJI BUOMEUILIMHBI U IIPAKTHKH, 7(2).

46. Tkauenko, A. H., Kopaeenkos, A. A., Jlopodees, 0. JI., Mancypos, /. I11.,
Xpomog, A. A., Xaitnapos, B. M., ... & Anues, b. I'. (2021). Ouenka 1TMHAMUKHU Ka4 eCTBa
YKU3HM METOJIaMH aHajIM3a BEDKMBAEMOCTH Yy IMAIMEHTOB, MEPCHECIINX apTPOILUIACTHKY
ta3o00eapeHHoro cycrana. [ enuti opmoneouu, 27(5), 527-531.

47. Tkauenko, A. H., Yib, X. D., Anka3, A. B., Paakos, M. M., Xpomos, A. A.,
®AJZIEEB, E., & MAHCVYPOB, 1. (2017). YacTtora 1 CTpyKTypa OCJIO)KHEHHI IpH
JICUCHUH TIEPEIIOMOB JJIMHHBIX KOCTEW KOHEYHOCTeW (0030p muteparypsl). Kageopa
mpasmamonozuu u opmoneouu, (3), 87-94.

48. Tkauenko, A. H., ®anees, E. M., Ycukos, B. B., Xaiinapo, B. M.,
Mamucypos, J. 111., & Hyp, O. ®@. (2017). [Iporuo3 u npoduiakTuka UHPEKIUu 00J1acTu
XUPYPrUYECKOT0 BMENIATENIbCTBA IMPH  OMNEpalusX Ha MO3BOHOYHHMKE (0030p
autepatypsl). Kageopa mpasmamonoeuu u opmoneouu, (1), 28-34.

49, ®anees, E. M., Xaiinapos, B. M., Buccapuonos, C. B., Jluanuk, C. A.,
Tkauenko, A. H., Ycukos, B. B., ... & ®apyr, H. O. (2017). Yactora u CTpyKTypa
OCJIO)KHCHHMH TIpH OIeparusx Ha TO3BOHOYHHUKE. Opmonedus, mpasmamono2us u
B0CCMAHOBUMENbHASL XUpYpausi 0emcko2o éospacma, 5(2), 75-83.

50. Xaitnapos, B. M., Tkauenko, A. H., Kupunosa, 1. A., & Mancypos, /. 111
(2018). [Tporao3 uH(peKkuu B 001aCTU XUPYPTAIECKOTO BMEIIATEIbCTBA IIPH OTIEPAITHSIX
Ha MMO3BOHOYHUKE. Xupypeus nozsonounuxa, 15(2), 84-90.

{ 357 ]




Journal the Coryphaeus of Science Vol. 6 No. 1 (2024)

ol. Mupos, b. ®. (2021). Y31U TA3OBEIAPEHHOI'O CYCTABA 11O
[PA®Y: CTAHJIAPTHU3OBAHHOE PAHHEE BBIIBJIEHUE BPOXJEHHO
JUCIUTA3UUN TASOBEJIPEHHOI'O CYCTABA. Scientific progress, 2(2), 917-922.

52. Iupos, b., Sxosa, 3., & Typaymaros, XK. (2021). Ultrasound assessment
of varying degrees of hip dysplasia in neonates. JKypnar  eenamo-
2acmposnumepoiocudeckux uccieoosanuil, 2(3.2), 146-149.

53.  SHOBA, 3. V., & MAPJIMEBA, I'. M. (2020). Yto Takoe aHOMaus
KumMmepie 1 kak oHa BIMSET Ha KpoBOooOpalieHne B BepTedpodas3misipHoi 30He (0030
auTepatypsl). KypHan nesponocuu u Hetpoxupypauieckux uccieoosanuil, 1(2).

o4, SnoBa, 2. VY. (2019). Bousuue anomanuu Kummepiie Ha kpoBooOpariieHrue
B BepTeOpobasmisipHoii 3oue. TOM-I, 465.

95. AnoBa, 2. VY., & Mapauesa, I'. M. (2021). Beisainenue anomanuu Kummepie
JY4EBBIMH METOJIAMHU MCCIEAO0BAHUSA. Poccutickuti  31eKmpOoHHbIL  HCYPHAL TYUEB0U
ouacnocmuxu, 11(4), 44-52.

56. SuoBa, D. Y., Mapauesa, I'. M., & IOnnames, P. A. (2021). Evaluation of
blood circulation in Kimmerle's anomaly. Re-health journal, (1), 30-33.

57. SAnoBa, O. VY., O6mobGepmmera, II. O., & Camoxuii, 1. O. (2022).
CpaBuurenbHbil AHanu3 Pentrenonornuecknx Meronos MccnenoBanust B BoeisiBienun
Anomamuu Kummepie. Central Asian Journal of Medical and Natural Science, 3(5), 429-
439.

58. SAuoBa, 3. VY., FOnnames, P. A., & T'msacoa, H. K. (2021). Anomanus
Kummepre npu Buszyanuzaium KpaHuoBepTeOpansHoil obnactu. gecmuuk KI'MA umenu
UK Axynbaesa, 4(4), 130-134.

59. Aunora, J. V., IOnnames, P. A., & Mapauesa, I'. M. (2019). JlydeBas
JTMAarHOCTHKA KpaHHOBEPTEOPAITBHOTO KPOBOOOpaIeHUs npu aHOMAJTUH
Kummepie. Bonpocwt nayku u oopaszosanus, (27 (76)), 94-99.

60. SnoBa, J., Mapauesa, I'., ['usacosa, H., baxputnunos, b., & HOmnnames, P.

(2021). KoctHas nepemblvKa IepBOrO MIEHHOTO MO3BOHKA. JKypHan eecmuuk epaya, 1(4
(101)), 93-100.

—t

358

—




