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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
NO 9 (366) 2025
Coodeporcanue:
Takuma Hayashi, Kaoru Abiko, Ikuo Konishi.
CHARACTERISTIC OF MYELOID SARCOMA BY CANCER GENOME PROFILING AND ALGORITHM OF POTENTIAL
BIOMARKERS FOR UTERINE MESENCHYMAL TUMOR........coiiiiiiiiiiiii it 0213

Feruza Abdullayeva, Kuralbay Kurakbayev, Madamin Karataev.
MODERN STRATEGIES IN OUTPATIENT STROKE CARE: A SYSTEMATIC REVIEW OF METHODS, TECHNOLOGIES, AND

Shota Janjgava, Elene Giorgadze, Revazi Jamburia, Ana Davitashvili, Ketevan Asatiani.
RECOMMENDATIONS FOR THE MANAGEMENT OF DIABETIC FOOT ...ttt et e e enneneenn0 2. 25232

Isoyan A.S, Danielyan M.H, Antonyan 1.V, Azizyan N.H, Mkrtchyan A.A, Nebogova K.A, Karapetyan K. V.
CHANGES IN THE MORPHOLOGICAL AND FUNCTIONAL STATE OF HYPOTHALAMUS NUCLEI NEURONS IN LONG-TERM

Saduakassova Korlan Zarlykovna, Kassenova Gulzhan Toktaubekovna, Issayeva Raushan Binomovna.
EPIDEMIOLOGY AND DIAGNOSTIC CHALLENGES OF AUTISM SPECTRUM DISORDERS IN CHILDREN IN THE REPUBLIC OF

Nurbol Tursynbaev, Samat Zharmenov, Altyn Dossanova.
IMMUNISATION OF CHILDREN IN KAZAKHSTAN: ASSESSMENT OF COVERAGE AND BARRIERS TO VACCINATION REFUSALS
IN THE CONTEXT OF SOCIAL NETWORKS AND PARENTAL BELIEFS..... oottt ettt seeneeae e s 47-56

Tariel V. Ghochikyan, Melanya A. Samvelyan, Armen S. Galstyan, Karine S. Avetisyan.
BIOLOGICAL STUDIES OF THIAZOLES OF NEW STRUCTURE...........c.iitiiiiiiiiiiiiiiieetiii ettt eieeieeieeaneneen . D 1203

Yahya Qasem Mohammed Taher, Safeyya Adeeb Ibrahim, Duaa Mohammed Ahmed.
BENIGN FASCICULATION SYNDROME AMONG HEALTH CARE WORKERS, A SINGLE CENTER STUDY.......cccoiiiiiiiinennins 64-68

Marine A. Parsadanyan, Hrant M. Avanesyan, Arsen B. Lokyan, Sahak V. Hovhannisyan, Mariam A. Shahinyan, Marieta S. Mikaelyan, Gaspar
H. Kocharyan, Ara P. Antonyan, Poghos O. Vardevanyan.

INTERACTION OF DOPAMINE WITH DNA, DEPENDING ON THE IONIC STRENGTH OF THE SOLUTION: POTENTIAL
APPLICATIONIN SENSOR TECHNOLOGY ....cuttiinitiiiiet ittt ettt ettt sttt ettt e st et e et e et te e eieteeneneeneneanenennenennenen s 09275

Ahmed Alaa Al-Temimi, Raja Ezman Raja Sharif, Mohd Shahezwan Abd Wahab, Hanis Hanum Zulkifly.
GUIDELINE-DIRECTED MEDICAL THERAPY (GDMT) FOR HEART FAILURE MANAGEMENT: ADDRESSING APPLICATIONS,
BARRIERS AND OPTIMIZING IMPLEMENTATION. ..ottt et ettt et ettt ete st stestessesseesaensessensen e e e e et e naneenenenenss 10-83

Yerbolat Iztleuov, Marat Iztleuov, Anar Tulyayeva, Gulmira Iztleuova, Elyanora Kydyrbayeva.
THE USE OF HERBAL MEDICINES IN PREVENTING CANCER MUTATIONS IN ANIMAL MODELS EXPOSED TO TOXICANTS: A

Mazyad M Alenezi, Faisal A. Al-Harbi, Rana S. Alqurini, Abdulrahman M. Aloufi, Sulaiman M. AlMushawwah, Mohammed S. Alkhaldi,
Reman H.Alsaqrah, Abdullah Yahya Asiri, Manar O. Alharbi, Sultan Alanazy.

HOW PRIMARY HEALTH CARE PHYSICIANS IN SAUDI ARABIA HANDLE SUDDEN SENSORINEURAL HEARING LOSS: A
CROSS-SECTION AL STUD Y ..ottt et et et et et e e et et et e et et e et e e ve e ese e s e s esessessesseessesses s seneneenenanenserenseserenensenans.93-100

Hussein A Saheb, Hussam H Sahib, Ahmed M sultan, Luma hassnaui.
THE INCIDENCE OF URINARY TRACT INFECTION AMONG PATIENTS TREATED WITH VARIABLE DOSES OF DAPAGLIFLOZIN:

Ilia Nakashidze, Ahishtan Febrian Nishanthan, Shota Nakashidze, Aleena Parveen Shaikh, Nameera Parveen Shaikh, Naman Chauhan, Salome
Zoidze, Sarfraz Ahmad, Irina Nakashidze.
PRECISION MEDICINE AND ANAESTHESIA: CURRENT CLINICAL AND GENOMICS APPROACHES...........c.....oeoienn..... 106-116

Gasparyan Diana V, Shishkova Valeria E, Gevorgyan Sergey A, Podorovskaya Alexandra I, Kudryashova Arina A, Parfilova Elizaveta A,
Poltoratskaya Karina D, Djurabaeva Gulnozahon S, Patsukova Anastasia V, Bolban Svetlana E.

PRIMARY HYPERPARATHYROIDISM: DIAGNOSTIC DIFFICULTIES AND RARE MANIFESTATION IN THE FORM OF
HYPERCALCAEMIC CRISIS. ...ttt ettt et ettt et ettt et et ettt et e et e e et e e enenneneneenenennenennenenneenne. 117-119

Uday Mahajan, Muhammad Yousaf, Fahad Jalil, Asif Afridi, Meraj Akhtar, Haroon Yousaf, Amna Hilal, Adnan Asif, Muzammil Ahmed Khan,
Anurag Dureja, Mohammed Jaffer Ali, Madeeha Hussaini.
REVIEW OF INTRA-OPERATIVE TECHNIQUES TO ASSESS REDUCTION QUALITY IN TIBIAL PLATEAU FRACTURES....... 120-123

Sara Abdelmahmoud Omer, AbdElkarim Abobakr Abdrabo, Afif Abdelmahmoud Omar, Einas A Osman.
DIAGNOSTIC AND PROGNOSTIC VALUE OF ANTI-CYCLIC CITRULLINATED PEPTIDE AND RHEUMATOID FACTOR IN
RHEUMATOID ARTHRITIS PATTENT S . ... .ottt e et e e e e e e e e et e et e et e et e eeaeeeteeeneeereenneenneenneanneenn. 1242128

Alan Adnan Saber.
A DESCRIPTIVE STUDY ON THE TRENDS OF CAUSATIVE BACTERIA AND ANTIMICROBIAL RESISTANCE PROFILES IN
PATIENTS WHO DEVELOPED SEPSIS FOLLOWING GASTRIC SLEEVE RESECTION........ooiiiiiiiiiiiiee et eeeeee et 129-134



Kuralay Amrenova, Askar Serikbayev, Altay Dyussupov, Alua Sharapiyeva, Altynay Dosbayeva, Ainur Krykpayeva, Ynkar Kairkhanova, Nazym
Kudaibergenova, Zhanar Zhumanbayeva.
HEALTH-RELATED QUALITY OF LIFE OF POST-COVID-19 PATIENTS IN KAZAKHSTAN. ... ..o enen ... 135-140

Anar Tulyayeva, Iztleuov Yerbolat, Dinara Zholmukhamedova, Nauryzbay Imanbayev, Maya Alibekova.
CORRELATION OF HER2 STATUS WITH LYMPH NODE METASTASIS IN KAZAKH PATIENTS WITH GASTRIC................... 141-147

Ahmad MT. Kurukchi, Afya SD. Al-Radha, Athraa A. Mahmood.
RADIOGRAPHIC EVALUATION OF THE IMPACT OF PRF MEMBRANE LAYERING ON PERI-IMPLANT TISSUE: RANDOMIZED
CONTROLLED CLINICAL TRIAL. ...ttt ittt ettt ettt ettt et st et s veeveeseessessessassesse s e s et esesenaneesanensaneneneesenensesenens.s 148-154

Berdia Beridze, George Gogniashvili.
LINGUISTIC VALIDATION, PSYCHOMETRIC EVALUATION AND CROSS- CULTURAL ADAPTATION OF THE GEORGIAN SINO-

Sahib Memon, Mustafa Al-Yassen, Uday Mahajan, Sirtaaj Mattoo, Karim Hussien.
OPERATIVE VERSUS NONOPERATIVE MANAGEMENT OF SALTER-HARRIS TYPE II DISTAL RADIUS FRACTURES IN
CHILDREN: ARETROSPECTIVE COHORT STUDY .. .uititiiiitiiiieieie ettt eesieesseseesesesesessesesesessesesesssseses s e e enenennenennensnno. 100-163

Z.E. Alshimbayeva, R.Kh. Begaydarova, N.M. Khodzhaeva, G. K. Alshynbekova, B.K. Koichubekov, Zolotaryova O.A.
IMMUNOLOGICAL CRITERIA FOR PREDICTING SEVERE AND COMPLICATED FORMS OF VARICELLA ZOSTER IN
CHILDREN . ...ttt e e e e e e et ettt et e et et et et ettt ettt sttt e e et e 164-169

Anastasiia Shumarova.
COPING STRATEGIES IN CONDITIONS OF CONTINUOUS TRAUMATIC STRESS: COMPARATIVE ANALYSIS WITHIN THE
CONTEXTOFARMED CONFLICT ...ttt ettt ettt et tee et eeteeese e seeeseeseesseessaennn s e e eneaneeneanensansansenseneenseneeneennnn170-177

Noha O Mohamed, Rayan Yousef, Abobuker Elgak, Mohammed Mohammed, Sara Mohammed, Amna Mustafa, Tayseer Ahmed, Mutwakil
Mubarak.
PARADOXICAL ELEVATION OF PLATELET INDICES IN SUDANESE PATIENTS WITH CHRONIC HEPATITIS B: A CROSS-

Lyazzat Alibekova, Dinara Ospanova, Arailym Muratkhan, Bibinur Abdimuratova, Makhigul Maxudova.
SELF-ASSESSMENT ON LEADERSHIP SKILLS OF NURSING SERVICE MANAGERS IN KAZAKHSTAN.......cccccccvneeennnnn.... 184-188

Ze-Quan Liu, Wei-Wei Chang, Long Hua, Li-Jun Zhu, Li-Ying Wen, Jia-Jing Zhao, Yi-Chen Li, Ying-Shui Yao, Yue-Long Jin.
THE RELATIONSHIP BETWEEN NEGATIVE EMOTIONS AMONG BOARDING SCHOOL STUDENTS IN CERTAIN REGIONS OF
ANHUI PROVINCE AND FAMILY ENVIRONMENT AND EDUCATIONAL METHODS.......oooiiiiiiiiieeeeeeeee e« 189-195

Zozulya Aleksei V, Teslevich Vladislav S, Abkhazava Peride, Ramazanov Islam A, Tokhtarova Snezhana V, Streltsova Olga V, Kalsynov Gamzat
M, Chernogoloviy Artem S, Antun Djemi F, Gamzaeva Saida T.

COMPARATIVE ASSESSMENT OF THE EFFECT OF SILYMARIN, FENOFIBRATE, BETAINE AND ADEMETIONINE ON THE
DEVELOPMENT OF STEATOHEPATITIS IN WISTAR R AT S . ...ttt e e e e e e eaaae e e e et e e e e eataeaessenaaneeee e e eaees 196-200

Maira Zh. Espenbetova, Alexandr Zubkov, Ainur S. Krykpayeva, Aida M. Bidakhmetova.
CYTOLOGICAL EXAMINATION OF THYROID NEOPLASMS IN INDIGENOUS RESIDENTS LIVING IN THE FORMER
SEMIPALATINSK NUCLEAR TEST SITE AREA.......uiiiiiiiiiiiiii e cceccrenieeentseeeiesenieteenee s e e e e e e e enene2. 2012207



GEORGIAN MEDICAL NEWS
No 9 (366) 2025

REVIEW OF INTRA-OPERATIVE TECHNIQUES TO ASSESS REDUCTION QUALITY IN
TIBIAL PLATEAU FRACTURES

Uday Mahajan', Muhammad Yousaf', Fahad Jalil', Asif Afridi', Meraj Akhtar', Haroon Yousaf', Amna Hilal', Adnan Asif"
Muzammil Ahmed Khan', Anurag Dureja', Mohammed Jaffer Ali', Madeeha Hussaini'.

'University Hospitals Birmingham NHS Foundation Trust, UK.

Abstract.

Achieving anatomical reduction in tibial plateau fractures
is essential to restore joint congruity and minimize long-term
complications. Intraoperative assessment remains challenging,
especially in complex fracture patterns, prompting the evolution
of various imaging and adjunctive techniques. This narrative
review summarizes advancements in intraoperative tools used
for evaluating reduction in tibial plateau fractures. Techniques
discussed include 2D fluoroscopy, intraoperative 3D imaging,
arthroscopy, and emerging adjuncts such as 3D printing and
cone-beam CT. We conducted a targeted literature search across
PubMed, Embase, and Scopus (2000-2025) to identify studies
reporting on the clinical application, diagnostic utility, and
limitations of intraoperative imaging modalities in tibial plateau
fracture management. 2D fluoroscopy remains widely used
but is limited in detecting subtle incongruities. Intraoperative
3D imaging enhances accuracy and may reduce reoperations.
Arthroscopy offers direct joint visualization, especially useful
for assessing depression and posterior injuries. Emerging tools
like 3D printing and cone-beam CT present novel intraoperative
aids but require further validation. This review provides a
consolidated overview of intraoperative strategies described
in the literature. By highlighting the current capabilities and
limitations of available technologies, we aim to inform ongoing
clinical practice and future directions in fracture management.

Key words. 3d imaging, intra-operative fluoroscopy,
orthopaedic trauma surgery, surgical reduction assessment,
tibial plateau fractures.

Introduction.

Tibial plateau fractures represent a challenging subset of
periarticular injuries, often resulting from high-energy trauma in
younger patients or low-energy mechanisms in the elderly. These
fractures can lead to significant long-term morbidity, including
joint stiffness, instability, and post-traumatic osteoarthritis,
particularly if anatomical reduction is not achieved and
maintained [1]. Given the complexity of the proximal tibia’s
articular surface and its proximity to neurovascular structures,
accurate reduction and fixation are paramount [2].

Historically, intraoperative assessment of reduction has
relied primarily on 2D fluoroscopy. While widely accessible
and familiar to surgeons, its limitations in assessing articular
congruity and posterior slope have prompted the integration of
advanced imaging and visualization modalities. These include
intraoperative 3D fluoroscopy or CT, arthroscopy-assisted
reduction, and more recently, adjunctive innovations such as
3D printing and cone-beam CT [3].
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Despite the growing array of intraoperative tools, there
remains variability in practice patterns and limited consensus
on their comparative effectiveness. In this narrative review, we
synthesize current evidence from the literature to describe the
evolution of imaging and adjunctive techniques in tibial plateau
fracture reduction. Our aim is to present an integrated overview
of intraoperative strategies and technological advancements
to support clinical understanding and future innovation in
operative fracture care.

Materials and Methods.

This narrative review was conducted to evaluate intra-
operative techniques used to assess reduction quality in tibial
plateau fractures. A comprehensive literature search was
conducted using PubMed, Embase, and Scopus databases to
identify studies published from January 2000 to June 2025.
The following Boolean search string was used: ("tibial plateau
fracture*" OR "tibial plateau" OR "tibial condyle fracture*"
OR "proximal tibia fracture*") AND ("reduction" OR "fracture
reduction”" OR "articular reduction") AND ("intraoperative" OR
"intra-operative" OR "during surgery" OR "intra-op") AND
("assessment" OR "evaluation" OR "quality" OR "accuracy")
AND ("fluoroscopy"” OR "arthroscopy" OR "CT" OR
"computed tomography" OR "navigation" OR "3D imaging" OR
"intraoperative imaging"). Language was restricted to English.

Articles were selected based on relevance, study design, and
availability of intraoperative assessment details. Case reports,
review articles, prospective and retrospective studies were
included. Emphasis was placed on clinical applicability, imaging
modality accuracy, invasiveness, and practical limitations.
Exclusion criteria were non-clinical studies (e.g., cadaveric,
animal), non-operative management, and studies not directly
assessing reduction.

No formal systematic review protocol or meta-analysis was
undertaken due to the heterogeneity of study designs and
endpoints. Where applicable, data on reduction accuracy, patient
outcomes, and intraoperative efficiency were extracted. All
included studies were reviewed independently by two authors,
and discrepancies were resolved through discussion.

The search yielded a total of 19 studies. After screening titles
and abstracts, 5 studies were excluded as irrelevant. Of the
remaining 14 articles, 3 were excluded during full-text review
because they were cadaveric studies. Ultimately, 11 clinical
studies were included in the data extraction and synthesis,
see table 1 for details. Data points included study design,
sample size, imaging/assessment method, comparator, and key
outcomes.
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Based on the studies included in this review, several distinct
intra-operative techniques for assessing reduction quality in
tibial plateau fractures have been described. Below, we provide
a narrative summary of each technique identified across the
included papers, outlining their clinical application, supporting
evidence, and relevant advantages or limitations as reported in
the literature.

Together, these studies demonstrate a progression from
reliance on fluoroscopy alone to the incorporation of advanced
imaging, arthroscopy, and adjunctive techniques, which are
outlined in detail below.

Intra-operative Techniques Identified.

Several studies in this review highlighted the insufficiency of
fluoroscopy alone in evaluating articular congruity. Beisemann
et al. reported that intra-operative 3D imaging led to revision
in 26.5% of cases after reduction had appeared satisfactory on
fluoroscopy. Similarly, Krause et al. found that “fracturoscopy”
identified residual articular depressions measuring >2 mm
in fractures initially deemed acceptable by fluoroscopic
assessment. These findings emphasize the potential for false
reassurance when relying solely on conventional fluoroscopy
in complex fracture scenarios. The following intra-operative
techniques were identified across the included studies, grouped
for clarity and listed approximately in order of common clinical
usage based on the literature reviewed:

1. Conventional 2D Fluoroscopy:

Conventional 2D fluoroscopy remains the baseline intra-
operative imaging modality for reduction assessment and implant
positioning in tibial plateau fracture surgery. It is universally
available, allows rapid real-time evaluation, and was employed as
the primary or initial assessment tool in the majority of included
studies [4-11]. However, its limitations are well-documented:
conventional fluoroscopy provides only planar images and is
prone to missing subtle articular step-off, gaps, or malpositioned
hardware, especially in posterior or centrally located fragments
and in complex fracture configurations. Several studies in
this review [4,9,12-14] highlighted that reductions appearing
satisfactory on fluoroscopy were later found to be inadequate
on multiplanar imaging, leading to intra-operative revisions.
As such, while 2D fluoroscopy is foundational, reliance on this
modality alone may result in false reassurance, particularly in
complex cases.

2. Intraoperative 3D C-arm Imaging (including Cone Beam
CT):

The development of intraoperative 3D C-arm systems has
significantly advanced the ability to assess fracture reduction
and implant placement in tibial plateau surgery. These devices
allow multiplanar reconstruction and CT-like visualization
directly within the operating theatre, providing surgeons
with axial, coronal, and sagittal views that overcome the
limitations of conventional fluoroscopy. Clinical series have
demonstrated that 3D C-arm imaging frequently identifies
articular incongruities and hardware malpositions that appear
satisfactory on 2D fluoroscopy, prompting intraoperative
revision in 7-26% of cases [4,6,7,13]. Importantly, Beisemann
et al. (2022) reported that patients with residual incongruity <2
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mm on intraoperative 3D imaging experienced significantly
better long-term functional outcomes, highlighting the clinical
relevance of this modality.

Cone beam CT (CBCT) represents a technical variant of 3D
C-arm imaging. While based on the same principle of rotational
image acquisition, CBCT employs a cone-shaped X-ray beam
and a flat-panel detector, producing volumetric datasets with
higher spatial resolution and potentially lower radiation dose
compared to standard 3D C-arm reconstructions. In the large
series reported by Beisemann et al. (2019), intraoperative
CBCT revealed insufficient reduction or implant malposition in
over a quarter of cases, most commonly due to residual articular
step-off or incorrect screw length. These findings underscore its
value as a safeguard against leaving the operating room with
suboptimal fixation. The limitations of 3D imaging, whether
standard or cone beam, include equipment cost, operating room
integration, a learning curve, and occasional issues with scan
volume or image quality. Nevertheless, both technologies have
been widely adopted in specialist centers and are now considered
key adjuncts when treating complex or high-risk tibial plateau
fractures.

3. 3D Printing-Assisted Surgical Planning:

Three-dimensional (3D) printing-assisted surgical planning
is an emerging adjunct in the management of complex tibial
plateau fractures. This technique involves generating a physical,
patient-specific 3D model from preoperative CT data, which
enables the surgical team to rehearse the reduction, plan
implant position and size, and select the optimal approach
before entering the operating theatre. Surgeons can use these
models to template screw and plate positions, anticipate
technical challenges, and even fabricate custom guides for use
during the procedure. In the largest meta-analysis to date [5],
3D printing-assisted surgery was associated with reductions in
operative time, blood loss, intra-operative fluoroscopy use, and
complication rates, alongside improved accuracy of reduction
compared to conventional planning.

However, it is important to note that 3D printing serves
primarily as a preoperative planning tool rather than a real-
time intra-operative assessment modality. During surgery,
the actual assessment of reduction and implant position still
relies on conventional methods, such as 2D fluoroscopy and
direct visualization. While the evidence suggests 3D printing
can facilitate more efficient and accurate surgery-especially in
complex or comminuted fractures-its utility is dependent on
access to advanced imaging and 3D printing technology, which
may not be available in all centers. As such, 3D printing should
be viewed as an adjunct to, rather than a replacement for, intra-
operative reduction assessment.

4. Arthroscopy-assisted Techniques:

Arthroscopy-assisted reduction and fixation has become an
established adjunct in the surgical management of tibial plateau
fractures, particularly for unicondylar and selected bicondylar
patterns. By allowing direct visualization of the joint surface,
arthroscopy enables precise elevation and reduction of depressed
articular fragments while simultaneously diagnosing and
treating associated intra-articular pathology, such as meniscal
or ligamentous injuries. In the retrospective series by Asik et



al., arthroscopy was used for all fracture types, resulting in high
rates of satisfactory reduction and functional recovery with
low morbidity [8]. Further variants of this technique include
arthroscopically assisted percutaneous screw fixation [9],
which combines the benefits of minimal soft tissue disruption
with accurate articular reduction and is particularly suitable for
Schatzker I-1II fractures.

Another important evolution is the “fracturoscopy” technique,
in which an arthroscope is introduced through the open surgical
field after provisional fixation to directly inspect the articular
surface. Krause et al. [10] showed that fracturoscopy identified
clinically significant step-offs (>2 mm) in more than half of
complex fractures that had appeared acceptable on fluoroscopy,
prompting immediate intra-operative correction. Hybrid
and minimally invasive approaches, such as bidirectional
traction devices combined with adjunct arthroscopy [11],
have demonstrated reduced blood loss and hospital stay while
improving radiological reduction compared to conventional
open reduction. While arthroscopy-assisted techniques offer
significant advantages in select fracture patterns and facilitate
early rehabilitation, they require specialized equipment and
technical expertise and may not be feasible in all clinical
scenarios.

5. Osteotomy Approaches:

Osteotomy-based exposures have been developed for the
management of tibial plateau fractures with complex posterior
or posterolateral involvement, where direct visualization
and reduction through standard approaches is challenging.
The fibular neck osteotomy technique [14] involves careful
osteotomy and reattachment of the fibular neck, allowing
full exposure of the posterolateral articular surface and safe
reduction of difficult-to-access fragments. In their retrospective
series, Chen et al. achieved high rates of anatomical reduction
and excellent functional outcomes, with no cases of nerve injury
or osteotomy nonunion, provided that the peroneal nerve was
meticulously protected.

Similarly, Gerdy’s tubercle osteotomy [11] utilises an anterior
lateral approach with an L-shaped osteotomy and outward
flipping of Gerdy’s tubercle to expose the posterior lateral
condyle. This technique enabled direct reduction and fixation of
complex posterior fragments, leading to excellent or good healing
rates and functional outcomes without major complications.
While osteotomy-based approaches offer superior access for
reduction and fixation in selected cases, they are technically
demanding and carry specific risks-including peroneal nerve
injury and potential osteotomy healing problems-necessitating
careful patient selection and meticulous surgical technique.

Results and Discussion.

In practice, the selection of intra-operative reduction
assessment depends less on the formal Schatzker classification
itself and more on the complexity, displacement, and location
of the fracture fragments. For relatively simple, minimally
displaced unicondylar fractures, conventional fluoroscopy is
often sufficient, though adjunctive arthroscopy may add value
in confirming articular congruity and detecting associated soft
tissue injury. As fracture patterns become more complex—
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particularly bicondylar injuries, medial condylar involvement,
or fractures extending into the posterior plateau—fluoroscopy
alone is less reliable. In such cases, intra-operative 3D C-arm
imaging or cone beam CT provides greater accuracy in detecting
incongruity and malpositioned implants. In environments
where advanced imaging is not available, direct visualization
techniques such as submeniscal arthrotomy or osteotomy can
provide access to otherwise hidden fracture zones. Preoperative
3D printing, while not a real-time tool, may further assist in
surgical planning for highly comminuted or atypical fracture
morphologies. Ultimately, the choice of modality should be
guided by a combination of fracture characteristics, surgeon
expertise, and institutional resources, rather than by fracture
classification alone.

As intraoperative imaging continues to advance, several areas
merit further exploration. Integrating multimodal tools-like
combining fluoroscopy with 3D imaging or arthroscopy-may
improve reduction accuracy, especially in complex cases [15].
Artificial intelligence also holds promise for real-time decision-
making but remains underexplored in orthopaedic trauma.
Future research should focus on the cost-effectiveness and
workflow impact of technologies like cone-beam CT and 3D
printing and should include multicenter trials evaluating long-
term outcomes. Additionally, establishing learning curves for
new modalities such as fracturoscopy or AR, and incorporating
patient-reported outcomes, will be vital for broader clinical
adoption [16].

While this review offers a consolidated synthesis of
intraoperative techniques for tibial plateau fracture reduction, it
is not without limitations. As a narrative rather than systematic
review, it lacks formal risk-of-bias assessment or quantitative
comparison. The included studies vary widely in design,
patient populations, and outcome definitions, making direct
comparisons difficult. Additionally, emerging modalities such
as artificial intelligence and augmented reality remain in early
stages, with limited clinical validation data available. As such,
some conclusions are speculative and based on preliminary
findings. Finally, most current literature originates from high-
resource settings, limiting generalizability to lower-resource
or rural surgical environments. inherent to the narrative review
format, there is also the potential for selection bias in how
evidence is synthesized. Moreover, as much of the published
work originates from prestigious academic and high-resource
institutions, the reported outcomes may not fully reflect the
realities of general hospitals or low-resource environments.

Conclusion.

A wide array of intra-operative techniques exists for assessing
the quality of reduction in tibial plateau fractures, each with
its own strengths and limitations. Conventional fluoroscopy
remains the standard in most operating rooms, but it frequently
underestimates malreduction, particularly in complex fracture
patterns. Advanced imaging techniques such as intra-operative
3D fluoroscopy and CT provide improved accuracy, while
arthroscopy offers direct articular visualisation and can guide
precise reduction in selected cases.

Less frequently used methods, including navigation-assisted
surgery, 3D printing, and osteotomy, may enhance outcomes



in specific situations but require greater resources or expertise.
Ultimately, a tailored, case-by-case approach that considers
fracture complexity, surgeon experience, and available
technology is essential to optimise reduction and functional
outcomes.
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