WWW.SAMMU.UZ | WwW.TADQIQOT.UZ IMPACT-FACTOR SJIF: 6.025 ISSN: 2181-9300

GHOMEDHLIHA BA AMATHET
Y P b

TIABPUIIINTI: 2016-2025

L ": 2025

N\

JTUJITAH GAHA:
30 AIPEN, 2025 M1

TaaKMKOT Ba UlNaHManap opkanu 6yTyH AyHé 6ynnab nnmMun amanuétnapHmn xabapaop KuauL




@O Tadqdjiqot.uz ISSN 2181-9300
oF®
® DOl Journal 10.26739/2181-9300

BUOMEJMLIMHA BA AMATMET XVPHAM

18 XN, 2 COH

IKVYPHAJ! BUOMEALLWHDI A NIPAKTHKN

TOM 18, HOMEP 2

JOURNAL OF BIDMEDICINE AND PRACTICE

VOLUME 18, ISSUE 2

TOLWKEHT-2025




BUOMELMLUHA BA AMATMET XVPHAM

N92 (2025) DOI http://dx.doi.org/10.26739/2181-9300-2025-2

Bom myxappup: Bom myxappup ypunoocapu:
Puzaes Kacyp Anum:kaHOBHY 3usanyaiaes llyxpar XynaiibepaueBua
THOOUET hanIapy TOKTOpH, npodeccop, THOOUET hannapu noxTopu, CamapkaHz qaBiaT THOOUET
CamapKaHz 1aBiaT THOOUET yHUBEPCUTETH PEKTOPH yHHBepcuTeTy Mimuii vimniap Ba HHHOBaIMsuIap Oyiinda
ORCID ID: 0000-0001-5468-9403 mpopektopu, ORCID ID: 0000-0002-9309-3933
Macpy1 KoTHo: Hamp yuyH macbyJi:
CamueBa I'y1Ho3a YTKypoBHa IIaxanosa llaxHo3a IllaBkaToBHa
THOOMET (haHmapu TOKTOpH, mpodeccop, PhD, Camapkanj naBiat THOOMET yHUBEPCUTETH,
CamapkaHs/ JaBiaT THOOHET yHHBEPCHTETH OHKOJIOTHs KaheApacu AOLECHTH
ORCID ID: 0000-0002-6142-7054 ORCID ID:0000-0003-0888-9150
TAXPUPMAT KEHTALLM:
Apunosa Tamapa YkramoBHA CangoB Cangamup AGpopoBuY
HmmyHON02US 84 UHCOH 2EHOMUKACU UHCIUMYMU OUPEKMOpU — mubouém pannap dokmopu,
mu66uém arnnapu doxmopu, npogeccop, YVzbexucmon Towxenm apmayesmuxa uncmumymu
Pecnybaukacu @annap axademusicu akaoemuzu ORCID ID: 0000-0002-6616-5428
Jin Young Choi Babag:xanos Oiidex A6ay:xab6apoBuy
Ceyn munauti yrusepcumemu Cmomamonozus Makmaou ozus éa mub6uém paunnapu doxmopu, Towxenm neduampus
103-cag Jcappoxauey Oenapmamenmu npogeccopu, Kanyouil mu66uém uncmumymu, Tepu-manocun, 6oaarap
Kopesinune 103-o1caz 6a scmemuk Jcappoxauk accoyuayuscu mepu-manocun kacauuriapu ea OUTC
npesudenmu ORCID ID: 0000-0002-3022-916X
Aoayniaea Hapruza HypmamatoBHa TepedaeB buiium AngamypaToBu4
mubouém gannapu dokmopu, npogpeccop, Camaprano mubouém annapu dokmopu, doyenm, Towkenm
dasnam mub6uém yHueepcumemu npopekmopu, 1-knunuxacu 6ou neouampusa mub6uém uncmumymu Paxynomem boranrap
spauu. ORCID ID: 0000-0002-7529-4248 xupypeus kagpedpacu. ORCID ID: 0000-0002-5409-4327
Opunos ®upaasc CypbaToBHY IOnpames Borup AxMaToBHY
mubouém pannapu dokmopu, npogpeccop, Camaprano mubouém pannapu HoM300u,
dasnam mu66uém yrnueepcumemu I ucmono2us, yumono2us ea Camapkano dasram mub6uém ynusepcumemu
IMbpuonocuUs Kageopacu mMyoupu Ne2-cown ITeduampus, neonamanozus éa boranap
ORCID ID: 0000-0002-0615-0144 KACanmuKIapu nponedesmuxacu kageopaciu 0oyeHmu.

ORCID ID: 0000-0003-2442-1523
MasasHoB ®@apxoa IllaBkaToBu4

mubouém pandap dokmopu, Camapxano oasnam mubouém Hoparumosa Manuka XynaiioepraHoBHa
YHUBepcumemu 6onanap xcappoxiucu Kkageopacu 0oyeHmu mubouém pannapu dokmopu, npogheccop
ORCID ID: 0000-0003-2650-4445 Towxenm dasnam cmomamono2us UHCIMunymu

ORCID ID:0000-0002-9235-1742
Marsymosa Haprusza MaxkamoBHa

mubouém ghannapu ooxmopu, Towkenm mubouém PaxumoB Hoaup MaxaMMaTKyJ10BHY
axademusicu Ounasuti mubouémoa aKyuwepiux 6a UHeKon02Us mubouém pannapu dokmopu, Camapkano dagram
kageopa npogeccopu ORCID ID: 0000-0002-9313-4918 mubouem ynugepcumemu, OHKO102us kageopacu npogheccopu

ORCID ID: 0000-0001-5272-5503
OunioB Yiyréek YCMOHOBHY

PhD, ooyenm, CamTYV JJuniomoan Keuunau mawvium JdamunoB ®epy3 AcagyanaeBuy
@axynmemu [cuxuampus xkypcu myoupu. Cam[TV Unmuii Camapkano dasgram mubbuém ynusepcumemi,
Keneawy komuobu. https://orcid.org/0000-0003-3553-8727 2-con [asonaw gaxynomemu 0exaHu,
mubouém gannapu 0OKmopu, 0oyeHm.
IllaBa3u Haprus Hypaauena Camapxano, YV36exucmon.
DSc. [loyenm, Cam/AMV 3-con akyuiepiux 6a 2uHeKoI02us
Kagedpacu myoupu https://orcid.org/0000-0001-7859-9955 Mupikypaes Dia6ex MupmaBKaToOBHY
mubouém ghannapu 0okmopu, npogheccop
IOapames PaBman 3axuaoBuy V3CCB Tub6uii xooumaapuu Kkacouii MaiaKacuHu
Tootcuxkucmon [asnam mubouém ynusepcumemu OHKONOUS pusodcraHmupu maprazunuxe Helipopeabunumayus
6a Hyp mawxucu kageopacu myoupu, Tub6uém dannapu Kagedpacu myoupu, Towxenm, Y3oexucmon

dokmopu, IIpogpeccop. Jywanbe, Todscukucmon.
https://orcid.org/0009-0002-7165-5373

Caxudanosuu: Xypwumg Mupsaxmepnos

KoHnTtakT penakumii s;kypHanoB. www.tadqiqot.uz Editorial staff of the journals of www.tadqiqot.uz

00O Tadqiqot ropox TarkeHT, Tadqiqot LLC The city of Tashkent,
ynuna Amupa Temypa np.1, gom-2. Amir Temur Street pr.1, House 2.
Web: http://www.tadqiqot.uz/; E-mail: info@tadqiqot.uz Web: http://www.tadqiqot.uz/; E-mail: info@tadqiqot.uz
Temn: (+998-94) 404-0000 Phone: (+998-94) 404-0000




KYPHAN BUOMEZHLIUHDI M NPAKTUKM

N92 (2025) DOI http://dx.doi.org/10.26739/2181-9300-2025-2

I'naBHBIH peaakrTop: 3amecTHTENDH IJIABHOLO peaakropa:
Pu3zaeB Kacyp AnumakaHoBuY 3usiayanaes Llyxpar XynaiioepaneBuu
JTIOKTOP METUIUHCKUX HayK, mpodeccop, Pextop JIOKTOP MEIUIIMHCKUX HAyK, MPOPEKTOP IO HAYIHON
CaMapKaHICKOTO TOCYAapCTBEHHOTO MEAUIITHCKOTO pabote u naHOBaIMsAM CaMapKaHICKOTO TOCY1apCTBEHHOTO
yauBepcurera, ORCID ID: 0000-0001-5468-9403 MEIHUIMHCKOT0 YHHBepcuTeTa, ORCID ID: 0000-0002-9309-
OTBETCTBEHHBIIi CEKpeTaphb: OTBeTCTBeHHBIH 32 My0JIUKALUIO:
CamueBa I'y1bHO32 YTKypoBHA Iaxanosa laxHo3a [llaBkaToBHa
JIOKTOpP MEAUIMHCKUX HayK, mpodeccop CamMapKaHACKOTO PhD, nouent kadenpsr orkonornn CaMapKaHICKOTO
rOCYapCTBEHHOTO MEJHUIIMHCKOTO YHUBEPCUTETA. rOCYIapCTBEHHOTO MEIUIIMHCKOTO YHUBEPCUTETA
ORCID ID: 0000-0002-6142-7054 ORCID ID:0000-0003-0888-9150
PEAKLWOHHDIA KOMNEMA:
Apunosa Tamapa YkTamM0BHa CangoB Cangamup AGpopoBHY
oupexmop HHcmumyma uMMyHOIO2UU U 2eHOMUKU YeN08eKd 00Kmop meduyunckux nayx, Tawxenmcxuil
00KMOP MeOUYUHCKUX HAYK, npogeccop, akademur AH PY3 Gapmayeemuyeckuii uHcmumym
ORCID ID: 0000-0002-6616-5428
Jin Young Choi
npogheccop denapmamenma opaibHOU U YeNOCIMHO-TUYEBO Badaxkanos Oiioex AGayxabo6apoBuy
Xupypauu wikonsl cmomamono2uy Cmomamonozuiecko2o 00KMOp MeOuyuHcKux Hayk, TawkenmeKkuil neduampuieckuil
eocnumans CeyibCKo20 HAYUOHATLHO2O YHUSepcumemd, MeQuyuHcKull uHcmumym, kageopa Jlepmamoseneponozus, 0emcKas
IIpe3udenm Kopeiicko2o 0buecmea 4eiocmno-1uye6ou u depmamoseneponozus u CITH/, ORCID ID: 0000-0002-3022-916X

scmemuiecKoll xupypeuu
TepeéaeB buium AagamypaToBu4

Aoaynnaesa Hapruza HypmamatoBHa 00KMOP MeOUYUHCKUX HAYK, doyenm Kapedpvl PakyrbmemcKou
00KMOP MeOUYUHCKUX HAYK, hpogheccop, npopekmop demckoui xupypeuu TawkeHmcko2o neouampuieckozo
Camapkanockoeo 20cy0apcmeeHHo20 MeOUYUHCKO20 MeOUYUHCKO20 UHCIUMYMA.
ynusepcumema, ORCID ID: 0000-0002-7529-4248 ORCID ID: 0000-0002-5409-4327

Opunos ®upaasc CypbaToBHY IOapames Borup AxMaToBHY
00KMOp MeOUYUHCKUX HAYK, npogeccop, 3a8edyioujuil kageopoll Kanouoam mMeOUyuHCKUX Hayx, 0oyenm xkageopel [leouampuu,
Tucmonozuu, yumonozuu u smopuonocuu Camapkanockozo HeoHamano2uu u nponedesmuku oemckux 6onesneti No2
20Cy0apcmeenHo20 MeOUYUHCKO20 YHUSepcUmema Camapkanockozo 20cy0apcmeeHHo20 MeOUYUHCKO20 YHUGepcumema

ORCID ID: 0000-0002-0615-0144 ORCID ID: 0000-0003-2442-1523

MagasHos ®apxoza lllaBkaToBrny Hoparumosa Manuka XynaiibepraHoBHa

00KMOP MeOUYUHCKUX HAYK, doyenm Kapedpwl [Jemckou 00KMOP MeOUYUHCKUX HAYK, npogheccop

xupypauu Camapranocko2o 20cyoapcmeeHHo20 MeOUYUHCKO20 Tawkenmcko2o 20cy0apcmeeHHo20
yrusepcumema, ORCID ID: 0000-0003-2650-4445 CMOMAMOoN02UHeCK020 UHCIUMYMA

ORCID ID:0000-0002-9235-1742
Marsymosa Haprusza MaxkamoBHa

Joxmop meduyunckux HayK, npogheccop kagedpwvl PaxumoB Hoaup MaxamMMaTKyJ10BHY
axywepcmea u eunexonoeuy CemenHou Meouyunvl O00KMOP MEeOUYUHCKUX HAYK, npogeccop Kagpedpsl
TawikenmcKol MeOUYUHCKOU aKademuu onkonozuu CamapraHocko2o 20¢yoapcmeeHHo20
ORCID ID: 0000-0002-9313-4918 MeOUYUHCKO20 YHUBepcumema

ORCID ID: 0000-0001-5272-5503
OunnoB Yiayréek YcMaHOBHY

PhD, 0oyenm, 3a6edyiowuil Kypcom ncuxuampuu JamunoB ®epy3 AcagyanaeBuy
gaxynemema nocmouniomuozo oopasosanus Caml MY. Hexan neuebnozo gpaxynvmema Ne2 Camapranockoeo

Cexpemapv Yuenoeo cosema CamI'MYV. 20CY0apCmMBeHHO20 MEOUYUHCKO20 YHUBEpCcUmema, OOKmMop

https://orcid.org/0000-0003-3553-8727 MeOQUYUHCKUX Hayx, ooyenm. Camaprano, Y36exucma.
IllaBa3u Haprus HypaiueBna Mupa:kypaes Jiboek MUpIIABKATOBHY

DSc. ooyenm, 3asedytowas kagheopoii 3asedyrowuil kagedpoii Heipopeabunumayuu Llenmpa pazeumusi

axywepcmea u eurexonouu N 3 Caml’MY. npogheccuoHanbHoll Keanupurayuu MeOUyuHcKUx pabomuuxoe M3
https://orcid.org/0000-0001-7859-9955 PV3, 0.m.H., npogheccop Tawkenm, Y36exucman

FOnoawes Paswan 3axuoosuu
3asedyrowuii kagedpoii Ouxonoeuu u 1y4esoi
ouaznocmuku TadAHCUKCKO20 MEOUYUHCKO20 YHUBepcumema,
0.M.H., npogheccop. [Jywanbe, Tadxrcuxucman
https://orcid.org/0009-0002-7165-5373

BepcTka: Xypwug MupsaxmenoB

KoHnTtakT penakumii s;kypHanos. www.tadqiqot.uz Editorial staff of the journals of www.tadqiqot.uz

00O Tadqiqot ropox TamkeHT, Tadqiqot LLC The city of Tashkent,
yiuna Amupa Temypa mp.1, qom-2. Amir Temur Street pr.1, House 2.
Web: http://www.tadqiqot.uz/; E-mail: info@tadqiqot.uz Web: http://www.tadqiqot.uz/; E-mail: info@tadqiqot.uz
Ten: (+998-94) 404-0000 Phone: (+998-94) 404-0000




JOURNAL OF BIOMEDICINE AND PRACTICE

N92 (2025) DOI http://dx.doi.org/10.26739/2181-9300-2025-2

Chief Editor: Deputy Chief Editor:
Rizaev Jasur Alimjanovich Ziyadullaev Shukhrat Khudayberdievich
MD, DSc, Professor of Dental Medicine, Doctor of Medical Sciences, Vice-Rector for scientific work
Rector of the Samarkand State Medical University and Innovation, Samarkand State Medical University
ORCID ID: 0000-0001-5468-9403 ORCID ID: 0000-0002-9309-3933
Responsible secretary: Responsible for publication:
Samieva Gulnoza Utkurovna Shakhanova Shakhnoza Shavkatovna
doctor of Medical Sciences, Professor, PhD, Docent Department of Oncology
Samarkand State Medical University Samarkand State medical university
ORCID ID: 0000-0002-6142-7054 ORCID ID:0000-0003-0888-9150
EDITORIAL BOARD:
Aripova Tamara Uktamovna Saidov Saidamir
Director of the Institute of Immunology and Human Genomics - Doctor of Medical Sciences,

Doctor of Medical Sciences, Professor, Academician of the Tashkent Pharmaceutical Institute,
Academy of Sciences of the Republic of Uzbekistan ORCID ID: 0000-0002-6616-5428

Jin Young Choi Babadjanov Oybek Abdujabbarovich

Professor Department of Oral and Maxillofacial Doctor of sciences in medicine, Tashkent Pediatric
Surgery School of Dentistry Dental Hospital Medical Institute, Department of Dermatovenerology,

Seoul National University, President of the pediatric dermatovenerology and AIDS
Korean Society of Maxillofacial Aesthetic Surgery ORCID ID: 0000-0002-3022-916X
Abdullaeva Nargiza Nurmamatovna Terebaev Bilim Aldamuratovich

Doctor of Medical Sciences, Professor, Vice-Rector Doctor of Medical Sciences, Associate Professor,
Samarkand State Medical University, Chief Physician of Tashkent Pediatric Medical Institute,
the Ist Clinic ORCID ID: 0000-0002-7529-4248 Faculty of Children Department of Surgery.

ORCID ID: 0000-0002-5409-4327.
Oripov Firdavs Suratovich

Doctor of Medical Sciences, Professor, Yuldashev Botir Akhmatovich
Head of the Department of Histology, Cytology and Candidate of Medical Sciences, Associate Professor of
Embryology of Samarkand State Medical University. Pediatrics, Neonatology and Propaedeutics of Pediatrics,
ORCID ID: 0000-0002-0615-0144 Samarkand State Medical University No. 2.

ORCID ID: 0000-0003-2442-1523
Mavlyanov Farkhod Shavkatovich
Doctor of Medicine, Associate Professor of Pediatric Ibragimova Malika Xudayberganova
Surgery, Samarkand State Medical University

Doctor of Medical Sciences, Professor,
ORCID ID: 0000-0003-2650-4445

Tashkent State Dental Institute

Magzumova Nargiza Makhamovna ORCID ID:0000-0002-9235-1742
Doctor of Medical Sciences, Professor, Department
of Obstetrics and Gynecology, Family Medicine, Tashkent Rahimov Nodir Maxammatkulovich
Medical Academy. ORCID ID: 0000-0002-9313-4918 DSc, Professor of Oncology,
Samarkand State Medical University
Ochilov Ulugbek Usmanovich ORCID ID: 0000-0001-5272-5503
PhD, Docent, Head of the Psychiatry Course at the Faculty of
Postgraduate Education of SamSMU. Secretary of the Academic Daminov Feruz Asadullaevich
Council of SamSMU. https://orcid.org/0000-0003-3553-8727 Dean of the Faculty of Medicine No. 2, Samarkand State
Medical University, Doctor of Medical Sciences, Associate
Shavazi Nargiz Nuraliyena Professor. Samarkand, Uzbekistan.
DSc, Associate Professor, Head of the Department of Obstetrics
and Gynecology N 3 of Samarkand State Medical University. Mirjuraev Elbek Mirshavkatovich
https://orcid.org/0000-0001-7859-9955 Head of the Department of Neyroreabilitation Center
for the development of professional qualification of
Yuldashev Ravshan Zakhidovich medical workers, Doctor of Medical Sciences,
Head of the Department of Oncology and Radiation Diagnostics Professor. Tashkent, Uzbekistan
at Tajik State Medical University, Doctor of Medical Sciences, https://orcid.org/0009-0008-2111-4388
Professor. Dushanbe, Tajikistan https://orcid.org/0009-0002-7165-
5373

e Maker: Khurshid Mirzakhmedov

KouTtakT perakuuii ;kypHaioB. www.tadqiqot.uz Editorial staff of the journals of www.tadqiqot.uz

000 Tadqiqot ropox TamikeHr, Tadqiqot LLC The city of Tashkent,
yiuia Amupa Temypa mp. 1, gom-2. Amir Temur Street pr.1, House 2.
Web: http://V\r“rv\r.tadqiqot.uz/; E-mail: info((ptadqiqot.uz Web: http://Www.tadqiqot.uz/; E-mail: info@,tadqiqot.uz
Tein: (+998-94) 404-0000 Phone: (+998-94) 404-0000




10.

11.

12.

13.

14.

15.

16.

17.

MYHIAPYKA | COLEPKAHWE | CONTENT

MODERN APPROACHES IN PRACTICAL SURGERY

Akhmedov Adkham Ibadullayeich, Fayazov Abdulaziz Djalilovich

PREVENTION AND TREATMENT OF MOTOR-EVACUATION DYSFUNCTION OF
THE GASTROINTESTINAL TRACT IN SEVERELY BURNED PATIENTS.................. 11
Arziev Ismoil Alievich

TECHNIQUE AND FEATURES OF SURGICAL CORRECTION OF DAMAGE TO THE
MAIN BILE DUCTS THAT OCCURRED INTRAOPERATIVELY........cccooeiiiiints 17
Anarboev Sanjar Alisherovich

IMPROVEMENT OF SURGICAL TREATMENT OF RECURRENT FORMS OF LIVER
ECHINOCOCCOSIS. ..., 26
Askarova Nafisa Rinatovna

VULVARICOSITY: FEATURES OF DIAGNOSIS AND TREATMENT IN PATIENTS

WITH VARICOSE VEINS AND PREGNANT WOMEN..........coooiiiiiiiiiii 33
Akhmedov Rakhmatillo Furkatovich

SURGICAL TACTICS FOR IATROGENIC INJURIES TO THE BILE DUCTS............ 38
Achilov Mirzakarim Temirovich

SURGICAL TREATMENT OF PANCREATIC HEAD TUMORS............ccoii . 44

Allazov Iskandar Salakh ogli
CYSTIC KIDNEY NEOPLASMS: RETROSPECTIVE ASPECTS AND MODERN

Allazov Salakh Allazovich

LAPAROSCOPIC AND RETROPERITONEOSCOPIC OPERATIONS IN UROLOGY...57
Bobokulov Nurullo Asadovich, Ablyatifov Aziz Baxriyarovich

OPTIMIZATION OF SURGICAL TREATMENT IN UROLOGY: THE ROLE OF
SIMULTANEOUS LAPAROSCOPIC OPERATIONS. ... ..o 66
Bakhritdinov Bekzod Rustamovich, Aliev Mansur Abduholikovich

MR SPECTROSCOPY OF BRAIN TUMORS AND CORRELATION OF METABOLIC
CHANGES WITH HISTOLOGICAL CHARACTERISTICS. ..o, 72
Davronov Alisher Uktamovich, Kurbaniyazov Bobojon Zafarjonovich
LAPAROSCOPIC REPAIR OF PERFORATED ULCERS: ADVANTAGES AND
CLINICAL OUTCOMES. ... e 79
Daminov Feruz Asatullaevich, Bobokulov Azamat Uktamovich

FACTORS IN THE DEVELOPMENT OF BLEEDING IN GASTRODUODENAL
ULCERS. (LITERATURE REVIEW).....o e 88
Davronov Oybek Otabek ugli

MODERN VIEWS ON THE PATHOMORPHOLOGICAL ASPECTS OF CHANGES IN
THE FORNICAL APPARATUS AND ADJACENT STRUCTURES DURING URINARY
STONE DISEASE . ... e 95
Egamberdiev Abdukakhkhor Abdukodirovich

FEATURES OF SURGICAL TREATMENT OF HERNIA OF THE ESOPHAGEAL HOLE
OF THE DIAPHRAGM. ... e 101
Esirgapov Sardor Nursalimovich, Abduraxmanov Diyor Shukrullaevich

RESULTS OF HERNIOPLASTY OF VENTRAL HERNIAS WITH

ABDOMINOPT OIS . L e 106
Gafarov Rushen Refatovich

CLASSIFICATION OF POSTOPERATIVE COMPLICATIONS OF HOLMIUM LASER
ENUCLEATION OF THE PROSTATE: ROLE OF A UNIFIED APPROACH.............. 112
Giyasova Nigora Kobilovna

MODERN APPROACHES TO DETECTING ARTHROSIS AT EARLY STAGES AND
POSSIBILITIES OF PATHOGENETIC TREATMENT OF THIS DISEASE............... 118



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Ishmuradov Bakhron Tursunovich

EFFICACY OF ENDOSCOPIC BALLOON DILATION IN TREATMENT OF ACQUIRED
URETERAL STRICTURES. ... 127
Islomov Nuriddin Komil ugli, Mustafakulov Ishnazar Boynazarovich, Julbekov Komil
Islomovich

MANAGEMENT FOR SIGMOID VOLVULUS. ... 131
Ismati Amir Olimovich, Mamarajabov Sobirjon Ergashevich, Anosov Viktor
Davidovich

A NOVEL PROGNOSTIC SYSTEM FOR 30-DAY MORTALITY IN PATIENTS WITH
ULCER UPPER GASTROINTESTINAL BLEEDING........ccoiiiiiiiiiiiiiiinee 141
Jalilov Khusan Mukhidinovich, Mansurov Jaloliddin Shamsiddinovich
PREOPERATIVE INCIDENCE OF DEEP VEIN THROMBOSIS AFTER HIP
FRACTURES IN KOREANS . ... 151
Kadirov Rustam Nadirovich, Khursanov Yokubjon Erkin ugli, Kamolov Sardor
Jamolovich

MODERN ASPECTS OF DIAGNOSING AND TREATMENT OF ACUTE PATHOLOGY
OF THE ABDOMINAL CAVITY ORGANS. ... 157
Karabayev Djamshidkhan Shavkatovich, Shakhanov Shavkat Safarovich, Nekbayev
Hasan Sayfulloyevich

DETERMINATION OF THE EFFECTIVENESS AND PREVENTION OF ARTHRITIS IN
PATIENTS USING LOW-VIBRATION LASER BEAMS. ..., 162
Kurbaniyazov Zafar Babajanovich, Mukhiddinov Bobur Khuroz Ugli, Askarov Pulat
Azadovich

EVALUATION OF THE EFFECTIVENESS OF ARTIFICIAL INTELLIGENCE IN
LAPAROSCOPIC CHOLECYSTECTOMY ....uviiiiiiiii e 168
Khaidarov Numon Bozor ugli, Rakhmanov Kosim Erdanovich

IMPROVEMENT OF SURGICAL TREATMENT OF PATIENTS WITH DESTRUCTIVE
PANCREATITIS. ... 175
Khalimova Zamira Yusufovna, Narimova Gulchehra Jumaniyazovna, Kurbanova
Sitora Shukhratovna, Ablakulova Munisa Xamrakulovna

INTERACTION BETWEEN MELATONIN AND METABOLIC PARAMETERS IN
OBESE WOMEN: A CLINICAL ANALYSIS. .. e 181
Khurazov Ganisher Mususrmonovich

MODERN APPROACHES TO TREATING PROSTACH ADENOMA: EFFICIENCY,
SAFETY, AND IMPACT ON PATIENTS' LIFE QUALITY .....cooiiiiiiiiiies 190
Khursanov Yokubjon Erkin ugli, Sattorov Abbos Xalilovich

EFFICIENCY OF USING MINIMALLY INVASIVE METHODS IN THE SURGICAL
TREATMENT OF COMPLICATED ACUTE CHOLECYSTITIS........cooiiiiiiiannen. 196
Khamrakulov Shokhrukh Farukhovich, Mamarajabov Sobirzhon Irgashevich, Rasulov
Khamidulla Abdullaevich

LAPAROSCOPIC TREATMENT OF STRICTURED HERNIAS OF THE ANTERIOR
ABDOMINAL WALL. ... 201
Khodjimatov Gulomidin Minkhodzhievich, Yigitov Ayubkhon Azizbekovich, Yahyoev
Sardorbek Mamasobir ugli

IMPROVING THE OUTCOMES OF TREATMENT OF COMBINED SURGICAL
DISEASES OF ABDOMINAL ORGANS USING SIMULTANEOUS LAPAROSCOPIC
SURGERIES. ... 207
Khaidarov Numon Bozor ugli, Rakhmanov Kosim Erdanovich

IMPROVEMENT OF SURGICAL TREATMENT OF PATIENTS WITH DESTRUCTIVE
PANCREATITIS. ..., 217



32.

33.

34.

35S.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Khamdamov Olim Dilmurodovich, Rakhmanov Kosim Erdanovich

OPTIMIZATION OF TACTICAL AND TECHNICAL ASPECTS OF SURGICAL
TREATMENT OF PULMONARY ECHINOCOCCOSIS. .....coiiiiiiiiiiiee, 223
Khashimov Rustam Uktamjanovich, Rizaev Jasur Alimjanovich, Rakhmanov Kosim
Erdanovich

IMPROVEMENT OF SURGICAL TREATMENT OF PATIENTS WITH INGUINAL
HE RN A S e e 229
Mamanov Muhammad Chorievich

IMPROVEMENT OF SURGICAL TACTICS IN COMPLICATED AND COMPLEX
FORMS OF LIVER ECHINOCOCCOSIS. ... .o 235
Mamatov Karim Saidullaevich, Rakhmanov Kosim Erdanovich

EFFECTIVENESS OF MINIMALLY INVASIVE METHODS IN SURGICAL
TREATMENT OF CHOLANGITIS. ... 243
Mardonov Bobosher Amirovich.

SURGICAL TACTICS FOR POSTCHOLECYSTECTOMY SYNDROME: FEATURES
AND CHALLENGES OF IMPLEMENTATION. ..ottt 249
Mukhiddinov Temur Djakhangirovich, Askarov Pulat Azadovich

IMPROVEMENT OF SURGICAL TREATMENT OF VENTRAL HERNIAS WITH
CONCOMITANT PATHOLOGY OF ABDOMINAL ORGANS. ...t 256
Mansurov Jalolidin Shamsidinovich

COMPARISON OF ULTRASOUND-GUIDED HYDROSTATIC REDUCTION OF
INTUSSUSCEPTION RESULTS BETWEEN PEDIATRIC AND NON-PEDIATRIC
RADIOLOGISTS AND RESIDENTS. ... e, 262
Musoyev Sodikjon Toirovich

MODERN ALGORITHMS FOR THE TREATMENT OF ACUTE AND CHRONIC
CHOLECYSTITIS: FROM CONSERVATIVE THERAPY TO SURGERY................ 273
Negmatov Ismatillo Savridinovich

CT DIAGNOSTICS, CLASSIFICATIONS, AND DEVELOPMENT OF A REPORTING
TEMPLATE FOR ACUTE DIVERTICULITIS OF THE COLON...........cccciiiiiinnan. 279
Normamatov Bakhriddin Pirmamatovich, Rakhmanov Kosim Erdanovich
OPTIMIZATION OF COMPREHENSIVE SURGICAL TREATMENT OF ACUTE
PURULENT CHOLANGITIS USING HYBRID MINIMALLY INVASIVE
TECHNOLOGIES. ... e 293
Nurillayev Khasan Zhamshidovich

ACUTE CHOLECYSTITIS IN THE ELDERLY: FEATURES OF THE CLINICAL
COURSE, DIAGNOSIS AND TREATMENT ... 300
Obidov Shokhrukh Khabibovich, Mamarajabov Sobirjon Ergashevich

MODERN APPROACHES TO SURGICAL TREATMENT OF INGUINAL HERNIAS IN
OBESE PA T EN T S .. 306
Rabbimova Maftuna Ulugbekovna.

ENDOSCOPIC ULTRASOUND ELASTOGRAPHY: CURRENT STATE AND
DEVELOPMENTAL DIRECTIONS. ... e 313
Rakhmatov Istodjon Samedjonovich

THE ROLE AND IMPORTANCE OF X-RAY EXAMINATIONS IN MEDICINE....... 337
Ruziboyev Sanjar Abdusalomovich, Allaberdiyev Nemat Abdushukurovich, Shavazi
Ramiz Nuralievich

REMOTE RESULTS OF THE IMPROVED LIXTENSHTEIN MODIFICATION......... 343
Ruziboev Sanjar Abdusalomovich, Mardonov Vohid Narzullayevich, Shavazi Ramiz
Nuralievich

EXPERIMENT OF APPLYING ANTI-ADHESIVE PREPARATIONS IN THE
EXPERIMENT ... e 352



48.

49.

50.

S1.

52.

53.

54.

5sS.

56.

57.

S8.

59.

60.

61.

62.

63.

64.

Rizayev Jasur Alimjanovich, Abdullayev Sayfulla Abdullayevich

THE SIGNIFICANCE OF NUTRITIONAL SUPPORT IN THE SURGICAL TREATMENT
OF PURULENT-NECROTIC INFLAMMATION OF SOFT TISSUES...................... 360
Rizayev Ezoz Alimdjanovich, Kurbaniyazov Zafarjon Babajanovich

PREDICTION OF ACUTE PANCREATITIS OUTCOMES BASED ON LAPAROSCOPY
DATA AND THE BALTHAZAR SCALE. ..o, 365
Ravshanov Mukhammadali Ikhtiyorovich, Askarov Pulat Azadovich

MINIMALLY INVASIVE METHODS OF SURGICAL TREATMENT OF OBSTRUCTIVE
JAUNDICE OF BENIGN ORIGIN. ... 373
Rashidova Xurshida Abduvoxidovna

POSSIBILITIES OF CLINICAL AND LABORATORY AND INSTRUMENTAL STUDIES
IN NON - ALCOHOLIC FATTY LIVER DISEASE. ... 379
Salimov Eshdavlat Eshmakhmatovich, Rakhmanov Kosim Erdanovich
IMPROVEMENT OF SURGICAL TREATMENT OF PATIENTS WITH THYROID

NODULES. .. .o 386
Sayinaev Farrukh Karamatovich, Rakhmanov Kosim Erdanovich
ASPECTS OF LAPAROSCOPIC HERNIOPLASTY FOR VENTRAL HERNIAS......... 392

Salokhiddinov Jurabek Saidakhmatovich

TOPICAL ISSUES OF SURGICAL TREATMENT OF TOXIC FORMS OF GOITER...397
Suvonov Shokhrukh Shukhrat ugli

CURRENT METHODS OF TREATMENT OF LARGE AND GIANT VENTRAL
HERNIAS USING TENSION-FREE HERNIOPLASTY ..o 403
Shirov Bobur Furkatovich, Mardieva Gulshod Mamatmuradova

EVALUATION OF THE DIAGNOSTIC EFFECTIVENESS OF THE BONE COVERAGE
COEFFICIENT AND SIDE RATIO COEFFICIENT COMPARED TO THE GRAF
METHOD . ..o e e e e e 409
Shomurodov Khabibullo Abdumalik ugli, Daminov Feruz Asadullaevich, Rakhmanov
Kosim Erdanovich

APPLICATION OF LAPAROSCOPY IN SURGICAL TREATMENT OF ACUTE
DESTRUCTIVE CHOLECY STITIS. .. e 419
Turakulov Vali Norkulovich.

MEASURES TO IMPROVE THE QUALITY OF LIFE OF PATIENTS WITH CHRONIC
OBSTRUCTIVE PULMONARY DISEASE (COPD)....ccooiiiiiiiieicce e, 424
Tagaev Abror Ilkhomovich, Rakhmanov Kosim Erdanovich

OPTIMIZATION OF SURGICAL TREATMENT OF PATIENTS WITH PURULENT
PLEU RIS S ..o e e 430
Toirov Abdukhomit Suvonovich, Musoev Sodigjon Toirovich

THE ROLE OF ENDOVENOUS LASER COAGULATION IN THE COMPLEX
TREATMENT OF VARICOSE VEINS OF THE LOWER EXTREMITIES................ 437
Turdumatov Jamshed Anvarovich, Sobirova Nilufar

RADIOLOGICAL SEMIOTICS OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE
IN TYPE Il DIABETES MELLITUS. ... e e e 442
Tukhtayev Firdavs Mukhidinovich, Ergashev Arslonbek Shukhratjon ugli
LAPAROSCOPIC TREATMENT OF CYSTIC KIDNEY NEOPLASMS: EFFICACY AND
2 N 5 N 451
Umedov Xushvaqt Alisherovich,

THE ROLE AND IMPORTANCE OF VIDEOLAPAROSCOPY IN CLOSED
ABDOMINAL INJURIES . ... e eaae e 457
Umedov Xushvaqt Alisherovich

IMPROVEMENTS IN DIAGNOSTIC AND THERAPEUTIC CAPABILITIES OF
VIDEOLAPAROSCOPY WITH CLOSED ABDOMINAL LESIONS.............oooini 463



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Usarov Sherali Nasretdinovich

ANALYSIS OF THE RESULTS OF SURGICAL TREATMENT OF PATIENTS WITH
INGUINAL HERNIAS .. 474
Yanova Elvira Umarjonovna, Urokov Farrukh Ibodullaevich

TYPES OF ANGIODYSPLASIA IN KIMMERLE ANOMALY BY MAGNETIC

RESONANCE ANGIOGRAPHY ...t 479
Yuldashev Parda Arzikulovich, Rakhmanov Kosim Erdanovich, Davlatov Salim
Sulaymonovich

OPTIMIZATION OF SURGICAL APPROACHES IN THE TREATMENT OF
POSTOPERATIVE VENTRAL HERNIAS. ... 491

Alisher Zayniyev Faridunovich

A NEW PLASMAPHERESIS METHOD FOR PREOPERATIVE PREPARATION IN
PATIENTS WITH THYROTOXICOSIS. ... 499
Ablyazov Otabek Vakhobovich, Yakubov Golib Akbarovich, Ablyazov Abduvakhob
Abdumadzhidovich, Madumarova Zarnigor Shukhratovna, Turgunov Shomakhmud
Shorakhimovich

IMAGING METHODS FOR CERVICAL SPINAL CANAL STENOSIS................... 508
Kurbaniyazov Bakhodir Zafarzhonovich, Ashurov Akmal Khusanovich

TACTICAL AND TECHNICAL ASPECTS OF TRANSABDOMINAL LAPAROSCOPIC
HERNIALLOPLASTY FOR INGUINAL HERNIAS. ... .o 512
Kilichev Rashid Nematovich, Mamarajabov Sobirjon Ergashevich, Babakalanov
Shuhrat Ibragimovich, Oltiyev Elyor Doniyorovich.

EVALUATION OF THE EFFECTIVENESS OF HAL-RAR AND LHP SURGICAL
APPROACHES IN THE TREATMENT OF HEMORRHOIDS................c..oooiiit. 520
Ahmedov Gayrat Keldibayevich, Gulamov Olimjon Mirzakhitovich, Azizov Temur
Alisher ugli, Toshkenboyev Firdavs Ramatillo Zoda, Khudaynazarov Utkir
Rabbimovich.

ANASTOMOSIS IN ESOPHAGULAR CANCER OPERATIONS............ocooiiiinenn. 526
Teshayev Shuxrat Jumayevich, Jarilkasinova Gauxar Januzakovna.

SOCIAL AND CLINICAL-BIOCHEMICAL FACTORS IN THE PATHOGENESIS OF
GASTRITIS AND ULCER DISEASE: STUDYING SMOKING AND PROFESSIONAL
DEPENDENCE. .. ..o 531
Khaibullina Zarina Ruslanovna, Babajanov Azam Khasanovich, Djuraeva Nigora
Mukhsumovna, Abdukhalimova Khanum Valentinovna

VON WILLEBRAND FACTOR DYNAMICS AFTER RELATED LIVER
TRANSPLANTATION. ... 538
Khaydarova Nargiza Akhtamzhon Kkizi

ANALYSIS OF MORPHOFUNCTIONAL AND MORPHOMETRIC FEATURES OF THE
THYROID GLAND IN 5-MONTH-OLD MONGREL RATS IN THE OBSERVATION

Mardiyeva Gulshod Mamatmuradovna, Abdullaeva Mukhiba Nigmatovna,
Matyakupov Azim Rustemovich, Nurmamatova Ozoda Abdurasul kizi.
ROENTGEN-PROTEINOLOGICAL RELATIONSHIPS IN THE DYNAMICS OF
PNEUMONIA IN NEWBORNS, TAKING INTO ACCOUNT THE DEGREE OF THEIR
MATURITY .o 556
Karabyev Djamshidkhan Shavkatovich, Shakhanov Shavkat Safarovich, Shakirov
Bobur

PREVENTION AND EFFECTIVENESS OF ARTHRITIS IN PATIENTS WITH BURNS
USING LOW VIBRATION LASER BEAMS. ... .o, 564
Hcemanios 3oxumkan, Mupakypaes Jj10ex .

3ABOJIEBAHMS ITEPUPEPHUYECKON HEPBHOU CUCTEMBI, UX TUATHOCTHKA,
BbIGOP TIPABWJIbHOM TAKTHKM JIEUEHMSA W IHWPOKOE BHE/IPEHUE
PEABMJIMTAIIMOHHOUN PABOTBI ITOCJIE ITEPEHECEHHBIX 3ABOJIEBAHIMMN...570
Ismailov Zakhidjon, Mirdjuraev Elbek

EXAMINATION OF CHILDREN WITH NEUROPATHY, TIMELY DIAGNOSIS,
TREATMENT AND REHABILITATION MEASURES AFTER ILLNESSES................. 578

10



BUOMEIULLAHA BA AMATIMET WYPHARIA | VPHAM GUOMEULLAHD! 1A PAKTUKY | JOURNAL OF BIOMEDICINE AND PRACTICE

ISSN: 2181-9904

"~ AOMEALHABA AMATHET WOPHAT

- IYPHAR GHOMEHUAHI H TPAKTHKM | JOURNAL OF BIDMEDIGINE AND PRAGTICE

YK 616.831-006.6:615.849.1
BAKHRITDINOYV Bekzod Rustamovich
Assistant
ALIEV Mansur Abduholikovich
PhD, Associate Professor
Samarkand State Medical University

MR SPECTROSCOPY OF BRAIN TUMORS AND CORRELATION OF METABOLIC
CHANGES WITH HISTOLOGICAL CHARACTERISTICS

For citation: Bakhritdinov Bekzod Rustamovich, Aliev Mansur Abduholikovich. MR spectroscopy
of brain tumors and correlation of metabolic changes with histological characteristics. // Journal of
Biomedicine and Practice. 2025, vol. 10, issue 2.

d :http://dx.doi.org/10.5281/zen0d0.15198886

ABSTRACT
Introduction: Brain tumors remain one of the most challenging problems in neuro-oncology.
Conventional MRI often fails to determine tumor grade accurately. Magnetic resonance spectroscopy
(MRS) offers a promising non-invasive method for evaluating the metabolic profile of brain
neoplasms.
Methods: Forty-eight patients with brain tumors were examined using proton MRS ("H-MRS).
Tumors included gliomas (n=33), meningiomas (n=10), and metastases (n=5). Metabolites analyzed
included choline (Cho), creatine (Cr), N-acetylaspartate (NAA), lactate (Lac), and lipids (Lip).
Correlation and comparative analysis were used to assess the relationship between metabolite levels
and tumor histology.
Results: Increased Cho, Lac, and Lip and decreased NAA strongly correlated with higher anaplasia
grades (p<0.001). Cho/Cr and Lip/Cr were the most significant markers. NAA/Cr distinguished
glioblastomas from metastases (p=0.04). MRS demonstrated high diagnostic value in evaluating
metabolic features and malignancy.
Discussion: MRS allows non-invasive grading, differential diagnosis of recurrence vs. radiation
necrosis, and monitoring of treatment response. It can reduce the need for biopsy in complex cases
and support clinical decision-making in neuro-oncology.
Keywords: magnetic resonance spectroscopy, brain tumors, metabolites, anaplasia, glioblastoma,
metastasis.
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MP-CHOEKTPOCKOITUSA OITYXOJIEA MO3I'A U KOPPEJIALIUS
METABOJUYECKUX U3MEHEHHM C THCTOJOTI' MYECKUMHA
XAPAKTEPUCTUKAMU

AHHOTALIUA
BBenenue: Omyxoau TOJIOBHOTO MO3ra MPECTaBISAIOT cOO0N OAHY M3 Hamboyiee CIOKHBIX 3a1ad
Helipoonkosioruu. Crtangaptasie Metoasl MPT He Bcerna mo3BoJisiFOT TOUYHO ONPENEIIUTh CTENEHb
3JI0KAYE€CTBEHHOCTU OIyXOJIM. B 3TON CBSI3M aKTyallbHbIM CTAHOBHUTCSI MCIOJIb30BAHME MAarHUTHO-
pe3onancHoi cnekrpockonuu (MPC), mo3Bostomieit o1eHUTh MeTa00IMIeCKUid TPO(UITH OMYyXOJIH.
Metoasbt: IlpoBeneHo uccienoBanuve 48 MalMEHTOB C Pa3IMYHBIMU TUIIAMU OIyXOJEH MO3ra,
BKJIIOUasi TJIMOMBI, MEHHHTHOMBI M MeTacTasbl. Mcmonb3oBanack nporonHas MPC ("H-MPC), ¢
ananuzoM MetabonutoB (Cho, Cr, NAA, Lac, Lip). YcTaHOBIIEHBI COOTHOIICHUSI META0OIUTOB U MX
CBSI3b C TUCTOJIOTUYECKOMN CTETIeHbI0 aHaruia3uu. JJanHbie 00paboTaHbl METOJAMU KOPPEISAIIMOHHOTO
Y CPaBHUTEIBHOTO aHAIM3a.
PesyabTarsl: [ToBbimenue yposHeit Cho, Lac u Lip u cHibkeHre NAA 10CTOBEpHO KOPPEIHUPYIOT C
poctom crernenn anamnaszuu (p<0,001). OcobeHHo 3HAUMMBIMU OKazanuch mokazatenu Cho/Cr u
Lip/Cr. Otimuus Mexay riamo0i1acToMaMy M MeTacTa3aMH BbIsBIEHbI 10 ypoBHIO NAA/Cr. MPC
MIPOJIEMOHCTPUPOBAIA BBICOKYIO UyBCTBUTEIBHOCTh U CHEIU(PUIHOCTh B OLIEHKE OMOXMMHUYECKUX
XapaKTEPUCTUK OMYXOJIH.
Oocyxnaenne: MPC 1o3BOJIIET  HEMHBA3MBHO  OLICHUTh  CTENEHb  3JI0KAYECTBEHHOCTH,
g depeHInpoBaTh PEIUANB OT MOCTIYYEBOTO HEKPO3a, a TAK)KE KOHTPOIUPOBATH dIPPEKTUBHOCTD
tepanun. CIEKTPOCKONHS MOXKET CIYXHUTh albTePHATHBONW OHOINCUU B CIOXKHBIX KIMHHYECKUX
CiIy4asix ¥ pacliupsieT BOBMOXHOCTH IUarHOCTHUKU B HEUPOOHKOJIOTHH.
KiroueBble ¢JI0Ba: MarHUTHO-PE30HAHCHAS CIEKTPOCKOMMS, OIMYyXOJMH MO3ra, MeTaOOJHTHI,
aHariasusl, rIMo0JIacTOMa, METaCcTas3hbl.
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MIYA O‘SMALARINING MR-SPEKTROSKOPIYASI VA METABOLIK
O‘ZGARISHLARNING GISTOLOGIK XUSUSIYATLAR BILAN KORRELYASIYASI

ANNOTATSIYA
Kirish: Bosh miyaning o‘smalari neyroonkologiyada eng murakkab tashxislardan biri hisoblanadi.
Oddiy MRT yordamida o‘smalarning malignlik darajasini aniqlash har doim ham imkoni
bo‘lavermaydi. Shu sababli, metabolik profilingni baholashda MR-spektroskopiyaning (MRS)
ahamiyati ortib bormoqda.
Usullar: 48 nafar bemor ishtirokida protonli MRS ("H-MRS) o‘tkazildi. Ular orasida gliomalar
(n=33), meningiomalar (n=10) va metastazlar (n=5) mavjud edi. Asosiy metabolitlar (Cho, Cr, NAA,
Lac, Lip) tahlil qilinib, ularning histologik darajasi bilan bog‘ligligi baholandi. Tahlil statistik va
korrelyatsion usullar bilan amalga oshirildi.
Natijalar: Cho, Lac va Lip ko‘rsatkichlarining oshishi, NAA darajasining pasayishi o‘sma malignlik
darajasi bilan kuchli bog‘liglikda ekanligi aniglandi (p<0,001). Aynigsa, Cho/Cr va Lip/Cr indekslari
eng muhim markerlar sifatida ajralib turdi. NAA/Cr darajasi glioblastoma va metastazlarni farqlashda
foydali bo‘ldi (p=0.04). MRS wusuli o‘sma metabolizmini baholashda yuqori diagnostik
imkoniyatlarga ega ekanligi tasdiglandi.
Muhokama: MRS usuli yordamida o‘smaning malignlik darajasini invaziv bo‘lmagan usulda
aniqlash, radsiyatsion nekrozdan remunusni farqlash, davolash samaradorligini monitoring qilish
mumkin. Bu usul biopsiyani almashtirishi va neyroonkologiyada tashxisni soddalashtirishi mumkin.
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Kalit so‘zlar: magnit-rezonans spektroskopiya, miya o‘smalari, metabolitlar, anamma3zus,
glioblastoma, metastazlar.

Relevance. Brain tumors are one of the most complex and significant problems of modern
neurooncology. Despite the development of diagnostic methods and improvement of therapeutic
approaches, the prognosis for malignant neoplasms remains unfavorable. According to the World
Health Organization (WHO), about 300,000 new cases of primary tumors of the central nervous
system are registered annually, while the mortality rate from malignant gliomas remains high [5].
Glial tumors, which account for up to 70% of all primary brain neoplasms, are of the greatest clinical
significance [6]. Among them, the most aggressive is glioblastoma (Grade IV according to WHO),
characterized by infiltrative growth, rapid progression and high resistance to treatment. The average
life expectancy of patients with glioblastoma is 12—18 months, and the five-year survival rate does
not exceed 5% [1].

Modern neuroimaging methods, such as magnetic resonance imaging (MRI), are the main
diagnostic tool for brain tumors, allowing us to determine their location, size, and structural features.
However, standard MRI methods do not always allow us to reliably distinguish between benign and
malignant tumors, as well as accurately differentiate between tumors of different degrees of anaplasia
(Grade) [2].

Diagnosis of brain tumors is associated with a number of difficulties due to the similarity of
their morphological and radiological characteristics. One of the key problems is the similarity of MRI
images of tumors of different degrees of malignancy. For example, anaplastic astrocytoma (Grade
IIT) and glioblastoma (Grade IV) can demonstrate similar signal characteristics on T1- and T2-
weighted images, which makes it difficult to distinguish them [4].

An additional difficulty is the need to differentiate tumor recurrence and post-radiation
necrosis. After radiation therapy, both processes may be accompanied by the accumulation of contrast
agent, which makes it difficult to choose further treatment tactics [7].

Another problem is the similarity between metastases and primary glial tumors. They can look
the same on standard MRI studies, which requires the use of additional diagnostic methods to
accurately determine the nature of the neoplasm [3].

Despite the proven effectiveness of MRS in diagnosing brain tumors, its use in clinical
practice is still limited due to insufficient standardization of the method and the complexity of
interpreting spectral data. In this regard, there is a need for a detailed study of the correlation between
biochemical changes in tumor tissue and its histological structure, which will improve diagnostic
accuracy and expand the use of the method in neurooncology.

The aim of the study is to analyze spectroscopic data of patients with various brain tumors
and identify a correlation between metabolic changes and the degree of tumor anaplasia.

Materials and methods. The study using the proton magnetic resonance spectroscopy (MRS)
method ("H-MRS) included 48 patients with the most common brain tumors: glial tumors — 33
patients (68.8%), meningiomas — 10 patients (20.8%), brain metastases — 5 patients (10.4%).

The group of patients with glial tumors was divided into three subgroups by the degree of
anaplasia (Grade):

* Grade II (8 patients) — fibrillary-protoplasmic astrocytoma, oligodendroglioma

* Grade III (14 patients) — anaplastic astrocytoma

* Grade IV (11 patients) — glioblastoma

MRS was performed with the analysis of the ratios of the following metabolites:

Cho / Cr — an indicator of cellular proliferation;

NAA / Cr — a marker of neuronal degradation;

Lac / Cr — an indicator of hypoxia;

Lip / Cr — a marker of necrotic changes.

Comparison of the mean values in the groups was performed using the Student's t-test (for
normal distribution) and the Mann-Whitney test (for abnormal distribution). The correlation between
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metabolic parameters and the degree of anaplasia was estimated using the Pearson coefficient (r). The
significance of differences was assessed at a level of p <0.05

Research results. Unlike standard MRI, MRS allows not only to visualize the tumor process,
but also to evaluate changes in metabolites characteristic of malignant growth. Proton MRS ('H-
MRS), the most widely used method, analyzes the biochemical composition of tumor tissues,
including:

* N-acetylaspartate (NAA) is a marker of neuronal integrity, a decrease in which indicates
neuronal damage.

* Choline (Cho) is an indicator of cellular proliferation, an increased level of which indicates
malignant growth.

* Creatine (Cr) is an indicator of energy metabolism, used as an internal normalizing standard.

» Lactate (Lac) is evidence of hypoxia and anaerobic metabolism, characteristic of aggressive
tumors.

* Lipids (Lip) is a marker of necrosis, reflecting the destruction of tumor cells.

Changes in the ratios of these metabolites make it possible to differentiate tumors of varying
degrees of malignancy, identify metastases, and distinguish tumor relapse from post-radiation
Necrosis.

Table 1.
Average values of metabolites in subgroups of glial tumors
Group Cho / Cr NAA /Cr Lac/Cr Lip/Cr
(M £ m) (M £ m) (M £ m) (M £ m)
Grade II (n=8) 1.8+0.4 0.8+0.2 1.2+0.3 09+0.2
Grade III (n=14) 2.7+£0.6 0.6+0.1 1.8+0.4 1.5+0.3
Grade IV (n=11) 39+0.8 0.4+0.1 2.9+0.5 3.8+0.6

Table 1 presents the mean metabolite values in the subgroups of glial tumors. Statistical
analysis of differences between tumor groups shows significant changes in metabolite levels with
increasing grade of anaplasia. The Cho/Cr ratio shows statistically significant differences between
Grade II and III tumors (p = 0.012), as well as between Grade III and IV (p = 0.009), indicating a
progressive increase in choline content with increasing malignancy.

The NAA/Cr ratio significantly decreases between Grade II and IV (p = 0.003), reflecting
neuronal death and loss of functional tissue. The Lac/Cr level differs significantly between all groups
(p < 0.01), indicating increased anaerobic metabolism. The greatest increase is shown by Lip/Cr,
which increases significantly from Grade II to Grade IV (p < 0.001), confirming active destruction of
cell membranes. As the degree of anaplasia increases, there is a marked increase in the concentration
of choline (Cho), lactate (Lac) and lipids (Lip), accompanied by a significant decrease in the level of
NAA, indicating the progression of the tumor process.

Table 2.
Correlation analysis between metabolites and the degree of anaplasia
Parameter r p Significance of the relationship
Cho / Cr «» Grade 0.82 <0.001 Strong positive
NAA / Cr < Grade -0.76 <0.001 Strong negative
Lac / Cr <> Grade 0.68 0.002 Moderate positive
Lip / Cr <> Grade 0.88 <0.001 Strong positive
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Figure 1. Correlation of metabolites with the level of anaplasia.

In the diagram (Fig. 1) showing the correlation of metabolites with the level of anaplasia,
positive correlations (Cho / Cr, Lac / Cr, Lip / Cr) are highlighted in green, and negative (NAA / Cr)
in red. The higher the r value, the stronger the correlation. The calculation of the Pearson correlation
coefficient (r) shows that choline (Cho) and lipids (Lip) demonstrate the most pronounced correlation
with tumor aggressiveness (p < 0.001), which confirms their role in reflecting the intensity of cell
proliferation and membrane destruction. The higher the degree of anaplasia, the higher the levels of
these metabolites, which makes them reliable markers of malignancy.

N-acetylaspartate (NAA) is inversely correlated with the degree of anaplasia: as the
malignancy of the tumor increases, its level decreases (p < 0.001). This is due to the destruction of
normal neuronal tissue and the loss of functional cells in the affected area.

The Lac/Cr ratio shows a moderate but statistically significant correlation with anaplasia
(p=0.002), which is explained by hypoxia in the tumor. The accumulation of lactate indicates the
predominance of anaerobic glycolysis, which is typical for aggressive neoplasms with impaired blood
supply.

Table 3.
The difference between metastases and glial tumors
Parameter | Glioblastoma (n=11) | Metastases (n=5) | p
Cho / Cr 3.9+0.8 4.2+0.7 0.18 (insignificant)
NAA/Cr |04+0.1 0.3+0.1 0.04 (significant)
Lac/Cr 29+0.5 3.5£0.6 0.09 (tendency towards significance)
Lip/Cr 3.8+£0.6 45+0.8 0.07 (tendency towards significance)

The difference in parameters between metastases and glial tumors is presented in Table 3. In
the table, p-value shows the level of statistical significance of differences between metastases and
glioblastoma. A value less than 0.05 indicates a significant difference between the groups. The range
from 0.05 to 0.1 indicates a tendency to significance requiring additional data. Values above 0.1 mean
no statistically significant differences. In the presented data, the difference is significant for NAA/Cr,
and Lac/Cr and Lip/Cr show a tendency to significance. Cho/Cr does not show significant differences.
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Metastases and glioblastomas demonstrate similar Cho/Cr and Lac/Cr values, which makes it
difficult to differentiate them solely by these metabolites. However, the difference in NAA/Cr levels
(p = 0.04) indicates that metastatic tumors destroy neuronal tissue more aggressively than
glioblastomas. In addition, the Lip/Cr ratio is higher in metastases, which is explained by the
pronounced necrotic process. This indicates significant destruction of cell membranes and a high
degree of tissue damage, characteristic of metastatic lesions.

Discussion of results. Magnetic resonance spectroscopy (MRS) allows differentiating glial
tumors of varying degrees of malignancy by analyzing metabolites in brain tissue. With increasing
anaplasia, there is an increase in the choline to creatine (Cho / Cr) and lipid to creatine (Lip / Cr)
ratios, which is associated with increased cellular proliferation and membrane destruction. At the
same time, the N-acetylaspartate to creatine (NAA / Cr) ratio decreases, reflecting neuronal death and
loss of functional tissue.

The correlation between the degree of anaplasia and the level of metabolites is statistically
confirmed. Lip / Cr and Cho / Cr demonstrate the greatest relationship with the gradation of
malignancy, while the correlation coefficient exceeds 0.8 (p < 0.001).

Metastases and glioblastomas have a similar spectral profile, but differ in the level of NAA /
Cr. This difference is statistically significant (p = 0.04), which makes this indicator an important
criterion in differential diagnosis.

Thus, the use of MRS helps improve preoperative diagnostics of tumors, allowing more
accurate determination of their nature and degree of malignancy. This method makes it possible to
detect relapses at early stages, which significantly increases the chances of timely intervention and
effective treatment. In addition, MRS helps differentiate gliomas and metastatic lesions, which is
important for choosing the optimal treatment tactics.

The use of this method reduces the need for invasive procedures, such as biopsy, in patients
with suspected high-grade tumors, thereby reducing the risk of possible complications. Identification
of specific metabolic markers of relapse allows for dynamic monitoring of the patient's condition,
assessment of the effectiveness of the treatment and timely adjustment of the therapeutic strategy.

Conclusions. MR spectroscopy is a valuable diagnostic method for brain tumors, allowing to
assess the degree of tumor malignancy without invasive intervention. The metabolic profile, including
increased Cho/Cr, decreased NAA/Cr and accumulation of Lac/Cr and Lip/Cr, can be used for
differential diagnostics of tumors of various nature. The obtained data confirm that MRS can be a
useful tool for predicting tumor aggressiveness and monitoring the effectiveness of treatment.

MR spectroscopy allows not only to see the tumor, but also to understand its nature. High
choline indicates aggressive proliferation, low NAA - brain destruction, lactate indicates hypoxia,
and lipids - necrosis.

How does it help doctors? Determines tumor malignancy without biopsy. Helps to distinguish
between tumor relapse and radiation necrosis. Assess the effectiveness of treatment. Each tumor
leaves its own biochemical trace, and MRS is a tool that helps to decipher it.
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