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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.




REQUIREMENTS

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
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

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 (378) 2026

Coodeporcanue:

Vadatchkoria R, Dondoladze K, Tsintsadze N, Kaushik A, Singh H.
HEALTH-RELATED CHALLENGES, PSYCHO-EMOTIONAL WELLBEING, AND ADAPTATION EXPERIENCES OF
INTERNATIONAL STUDENTS IN A FOREIGN ACADEMIC ENVIRONMENT ........cciitiiiiiiiinereseeeeieieriesienee e e e eaeeneeaeene 2. 0-13

Tan Kaiyou, Zhang Zhaoying.
EPIDEMIOLOGY AND POST-EXPOSURE MANAGEMENT OF RABIES EXPOSURES AT A COMMUNITY HEALTH CENTER: A 2024
2025 RETROSPECTIVE AN ALY SIS, .ottt ettt st sve e eneentenen s e e e na e eennenenenennen 14219

Josue Andres Orozco Pilco, Ximena del Rocio Robalino Flores, Silvia Paola Monar Basantes, Luisa Carolina Gonzalez Ramirez.
RETICULOCYTE COUNT AND HEMATOLOGICAL INDICES IN MICROCYTIC HYPOCHROMIC ANEMIA: PREVALENCE AND
PATTERNS AMONG INFANTS UNDER 24 MONTHS IN ANDEAN ECUADOR........ccccooiiiieieieieieeieeeeeereeeeeeveieiiee e e ee e e e 2. 20225

Mirgul Kapakova, Jamilya Mansurova, Anar Kozhabayeva, Beshimbayeva Zhuldyz, Zhanar Toktarova, Meiramgul Tokbulatova, Galiya
Assanova, Bolat Ashirov, Dariga Nurgalieva.

INDEPENDENT PREDICTORS OF SHORT-TERM MORTALITY IN PATIENTS WITH CHRONIC HEART FAILURE AND

ANEMIA . e e e e e 26-32

Aynur Isayeva, Yusif Aliyev, Nergiz imanova.
BASIC PRINCIPLES OF THE CONCEPT OF ACCELERATED POSTOPERATIVE RECOVERY AFTER SUBTOTAL
(00 51 203 L0 )17 PP PP 33-36

David Gogoberidze, Irine Bakhutashvili.
MAJOR ADVERSE CARDIOVASCULAR EVENTS AFTER ACUTE CORONARY SYNDROME: DEFINITION, TIMING, RATES, MAIN
RISK FACTORS, AND WAYS TOIMPROVE. ...ttt sttt ettt ettt sttt et saesestne e e et e e e anenennene s 3 T=43

Nataliya Byelyayeva, Pavlo Velychko, Olha Savitska, Zhanna Bogdan, Nataliia Ivantsev.
THE EFFECTIVENESS OF PSYCHOLOGICAL INTERVENTIONS IN MANAGING ANXIETY AND STRESS FOLLOWING

Hayfa A. Al-Olayan.
THIRTY-DAY INCIDENCE OF SURGICAL SITE INFECTION AND PERIOPERATIVE PROCESS COMPLIANCE IN A UNIVERSITY
HOSPITAL DAY-SURGERY UNIT: A RETROSPECTIVE COHORT STUDY OF 200 PATIENTS.........cciiiiviiininieeeieeeenen.. .. 54-66

Grigoryan A.A, Makinyan L.G, Podlesnaya A.A, Imankulov M.A, Abu Zaalan V.M.
FACTORS ASSOCIATED WITH FUNCTIONAL OUTCOME AND SELECTION OF SURGICAL STRATEGY IN FOOT DROP
SYNDROME ASSOCIATED WITH COMMON PERONEAL NEUROPATHY ........cutiimieiininieienieieentneeieenenieneesesieveeninnee e e e s e e 0. 0772

Norah Hadi Mohammed, Tala Mustafa Ezzat, Fatima Alzahra Mukhtar, Ahmed. L. Osman, Marwan Ismail, Areeg Khalfallah, Ghina Yazbek,
Sara Mohammed Ali, Abdelgadir Elamin Eltom.

CORRELATION OF HBA1C WITH INFLAMMATORY MARKERS AND NEUTROPHIL-TO-HIGH-DENSITY LIPOPROTEIN RATIO IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS: A RETROSPECTIVE CROSS-SECTIONAL STUDY.......cvevivivivivieeeeeeeennn.. . 713575

Zainab Haitham Fathi, Ammar A.Y. Almulathanon.
ASSOCIATION BETWEEN INFERTILITY AND SERUM LEVELS OF ANTI-MULLERIAN HORMONE, FOLLICLE-
STIMULATING HORMONE, LUTEINIZING HORMONE, AND PROLACTIN ACCORDING TO VITAMIN D SUPPLEMENTATION

Zhadra Kalbagayeva, Zaituna Khismetova, Nazym Iskakova, Aliya Atabayeva, Bakytkul Toktabayeva, Aigul Tugelbayeva, Sultan Seidumanov,
Kamila Akhmetova, Bibinur Sydykova.

HEALTH-RELATED QUALITY OF LIFE AND ASSOCIATED FACTORS AMONG PATIENTS WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE: A CROSS-SECTIONAL STUDY ....ututtitiitiiniiiiienineietntsieiet st eseseseetesesessesesestste et et eie e eneneeneneanenennen. 83289

Tamta Chikobava, Ann Margvelashvili, Manana Kalandadze, Nino Tebidze, Vladimer Margvelashvili.
ASSESSMENT AND NONPHARMACOLOGICAL GUIDANCE OF CHILDREN’S BEHAVIOR AND DENTAL ANXIETY IN PEDIATRIC
DENTISTRY: A STRUCTURED NARRATIVE REVIEW ..ottt sneeestessessessessessnssesnnensensens e e e e 0 0. 9007

Eglantina Bulica, Admir Sinamati, Alketa Tandili, Gentian Vyshka.
ETHICAL AND DEONTOLOGICAL DIMENSIONS OF RETINOPATHY OF PREMATURITY CARE: TOWARD A EUROPEAN
PER SPECTIVE. ...ttt e e e e ettt ettt ea e et et e et e e et et e et et et e et et e e aeaeae 98-103

Tingliang Tao, Yun Huang, Mengdan Xu, Shaoguo Wang, Lihong Bao.
MACHINE LEARNING-BASED IDENTIFICATION OF KEY GENES AND DEVELOPMENT OF A PREDICTIVE NOMOGRAM FOR
PERIODONTITISDIAGNOSIS. ...ttt et e ettt ettt st etebeseststebe e e et e e e taeneneenenennenesnenennenennenen. 1042111

Ahmed Abdelhadi Ahmed Nasr, Selma E. Hago Dawd, Ammar Abdelmola, Husham O. Elzein, Menna Ibrahim ALbader, Ezeldine K
Abdalhabib, Elryah I Ali, Alneil Hamza, Mohammed Ibrahim Saeed, Salah Eldin Omar Hussein, Sara Mohammed Ali, Ayman H. Alfeel, Amar
Mohamed Ismail, Omer Fadul Idris.

ASSOCIATION OF SER447TER, HINDIII AND PVUII LIPOPROTEIN LIPASE GENE POLYMORPHISMS WITH LIPID PROFILE IN
CORONARY HEART DISEASE . ... .ottt ettt ettt ettt st ettt ente e s e et et e eeaeneneesenanenseneneaseneneeseneneesenenens 1122120

Indira Adilbekova, Nishangul Bozhbanbayeva, Saule Issenova, Gulmira Altynbayeva, Dilfuza Sultanmuratova.
MATERNAL AND CORD-BLOOD HOMOCYSTEINE AND NEONATAL S100B IN PRETERM BIRTH: ASSOCIATIONS WITH IN-
HOSPITAL NEONATAL OUTCOMES IN A PROSPECTIVE COHORT . ....ccocoiiiiiiiiiiieieeteteseereeie ettt e e e e s 121-130



Hayder G Oufi, Rana Hussein Kutaif, Ruaa E. Alabd, Hawraa Hussein Abd, Ranya Riyadh Hameed, Esraa Adnan Al-Muhanna, Dina Amer
Abd, Riham Taha Yousif.

CLINICAL AND CULTURAL PERSPECTIVES ON POLYCYSTIC OVARY SYNDROME (PCOS) IN WOMEN BASED ON SYMPTOM
CLUSTERING AND DIAGNOSTIC TRENDS. ... .ouitiiiieeiecese ettt sttt ettt etente e s e et e e e eneneneeneneneeneneneesenenennenn131-141

Ferat Sallahu, Anamarija Jankulovska, Altin Sallahu.
LYMPHOVASCULAR AND PERINEURAL INVASION IN RELATION TO THE PRESENCE AND BURDEN OF NODAL METASTASIS
INRESECTED GASTRIC CANCER . ... .ottt ettt ettt ettt e et e ere e e e e e et ete e eneneasaneneneenaneneenenenn. 142-146

Toapanta Yugcha Ivan, Toapanta Paredes Ximena, Ledn Corrales Luis Sebastian, Maisincho Proafio Erika Fernanda, Alvarado Buenafio Marlon
Andrés, Reinoso Molina Marcos Rubifo.
SOCIODEMOGRAPHIC FACTORS ASSOCIATED WITH SUICIDE RISK AMONG URBAN AND RURAL ADOLESCENTS IN

Elmira Amanova, Gaukhar Abassova, Gulnaz Kaishibayeva, Vitaliy Kovalchuk, Yessengeldi Ismailov, Marzhan Abdrazakova, Sandugash
Alipbekova, Saule Tuktibayeva, Kanatzhan Kemelbekov, Adlet Yernazarov.

FREQUENCY OF NEUROPATHIC PAIN FEATURES AMONG NEUROLOGICAL OUTPATIENTS AND THEIR IMPACT ON QUALITY
OF LIFE: A CROSS-SECTIONAL SCREENING STUDY OF 1,705 PATIENTS. ...ttt ettt e aaens 152-162

Shaikha Fatmah Al Sharqia, Magdy Ali Abdou Gouda, Praveen Kumar, Shima Ibrahim Ali.
PERCEIVED CAUSES AND CONSEQUENCES OF DIAGNOSTIC ERRORS IN THE SECOND-TRIMESTER FETAL ANOMALY

Moldir Tleubayeva, Meyirbek Aimagambetov, Kirill Krylov, Yernar Mamyrov, Marat Syzdykbayev, Samatbek Abdrakhmanov, Gulshat
Alimkhanova, Assel Tulebayeva, Roman Khripunov.

NUTRITIONAL SUPPORT IN SURGICAL PATIENTS. PROTEIN-ENERGY METABOLISM

DISORDERS. ...ttt et et e ettt et e e e e e e e e e e e et et a e 172-180

Eranov Sh. N, Urinbaev Payzilla, Khodjanov Iskandar Yunusovich, Eranov Nurali Fayziyevich, Khalimova Fariza Tursunbaevna.
COMPREHENSIVE INSTRUMENTAL AND FUNCTIONAL ASSESSMENT OF POST-TRAUMATIC ELBOW CONTRACTURE IN
CHILDREN AT THE INITIAL STAGE OF REHABILITATION........ccoiiiiiiiiiiciinieeciieeciesencesienenessisneesies e s e e e ene oo . 1812187

Diana Dzidziguri, Irakli Chkhikvishvili, Maka Mantskava, Eka Shekiladze, Ekaterine Bakuradze, Tornike Liverashvili, Nina Kipiani, Sophio
Turabelidze-Robaqidze, Tamar Sanikidze.

PHYTOCHEMICAL CHARACTERISATION, RADICAL-SCAVENGING ACTIVITY AND EXPERIMENTAL MICROCIRCULATORY
RESPONSES TO GEORGIAN CUCURBITA MOSCHATA FLESH-WITH-PEEL EXTRACT .......ccciiiiiiiiiiii e 188-195

Tchernev G, Tchernev KG Jr, Kordeva S.

DERMATOLOGIC SURGERY PEARLS: KERATINOCYTE CANCER AFFECTING HIGH RISK FACIAL REGIONS

- LOGARITHMIC SPIRAL FLAP FOR NASAL ALAR RECONSTRUCTION AND V-TO-T FLAP FOR LOWER LIP

RECON ST RUCTION . ...ttt et et e et ert e e e et et e e e et et e e et et e et e et e et et e et e e et et e et et e e s et e e s ea e e e ereeanas 196-203

Yerzhan Khochshanov, Dulat Baltabayev, Svetlana Khan, Yelena Aisenova, Zhibek Dautbayeva, Zhanar Akhmetova, Viktoriya Nazarova, Assel
Meiramova.

OCULAR SURFACE AND TEAR FILM CHANGES IN GRAVES’ DISEASE ACCORDING TO THYROID EYE DISEASE

IS 17 N0 PN 204-209

Laktionova M, Barmanasheva Z, Onglas A, Kulzhanov M, Baimuratova M, Sarsenbaeva M.
PREVALENCE AND RISK FACTORS OF PELVIC ORGAN PROLAPSE AMONG WOMEN IN ALMATY: A HOSPITAL-BASED STU

Ahmed Abdelhadi Ahmed Nasr, Tagwa Yousif Elsayed Yousif, Ravshanova Maftuna Zoxidjonovna, Husham O. Elzein, HabibAllaa Eldaw

Mohamed, Ezeldine K Abdalhabib, Elryah I Ali, Alneil Hamza, Mohammed Ibrahim Saeed, Salah Eldin Omar Hussein, Ayman H. Alfeel, Amar

Mohamed Ismail, Omer Fadul Idris.

LIPOPROTEIN LIPASE GENE POLYMORPHISMS AND THEIR ASSOCIATION WITH APOLIPOPROTEIN A-I AND B-100

CONCENTRATIONS IN PATIENTS WITH CORONARY HEART DISEASE: A CROSS-SECTIONAL GENETIC ASSOCIATION STUDY
eeeeeena. 2182225

Khamdamova Muhayyoxon Tukhtasinovna, Khalilova Mekhriniso Tuymurodovna, Askarova Zebo Zafarjonovna, Yusupova Mekhribon,
Kambarova Dildora Noxidovna, Khalimova Fariza Tursunbaevna.

MORPHOLOGICAL FEATURES OF THE CERVICAL EPITHELIUM AND STROMA IN CHRONIC RECURRENT CERVICITIS WITH AND
WITHOUT SQUAMOUS INTRAEPITHELIAL LESIONS: A COMPARATIVE CROSS-SECTIONAL STUDY ....c.oiiiiiiiiiiiiiiiienee 226-233



GEORGIAN MEDICAL NEWS
No 9 (378) 2026

NUTRITIONAL SUPPORT IN SURGICAL PATIENTS. PROTEIN-ENERGY METABOLISM
DISORDERS

Moldir Tleubayeva', Meyirbek Aimagambetov', Kirill Krylov’, Yernar Mamyrov'*, Marat Syzdykbayev', Samatbek
Abdrakhmanov', Gulshat Alimkhanova?, Assel Tulebayeva’, Roman Khripunov*.

INJSC "Semey Medical University", Department of Anesthesiology and Reanimatology, Semey, Kazakhstan.
’NJSC Scientific Center of Pediatrics and Pediatric Surgery, Department of Anesthesiology, Almaty, Kazakhstan.
3Children disease department, Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan.

‘East Kazakhstan Regional Specialized Medical Center, Department Anesthesiology and Reanimatology, Ust-Kamenogorsk, Kazakhstan.

SDepartment of Anesthesiology, Reanimatology and Intensive Care named after Professor V.D. Malyshev, Institute of Surgery, Moscow, Russia.

Abstract.

Nutritional support plays a key role in the treatment of
surgical patients. This review presents current information on
the impact of protein-energy malnutrition on surgical outcomes
and analyzes modern approaches to nutritional support across
the preoperative and postoperative periods. Nutritional therapy
methods are considered, including enteral and parenteral
nutrition, as well as special immunomodulating formulas,
along with their indications and contraindications. It has been
shown that proactive nutritional support (especially in patients
with malnutrition) helps reduce the incidence of postoperative
complications, infections, shortens hospital stays, and improves
long-term outcomes. The literature on the significance of
nutritional support in enhanced recovery after surgery (ERAS)
programs is discussed separately, including in oncological
and geriatric patients and in intensive care units. Based on an
analysis of 65 sources, it is concluded that early identification
of nutritional deficiencies and the timely initiation of enteral or
parenteral nutrition are integral components of comprehensive
management for surgical patients, contributing to reduced
mortality and improved treatment outcomes.

Key words. Nutritional support, parenteral nutrition, enteral
nutrition, surgical patients, perioperative period, protein-energy
metabolism disorder.

Introduction.

Protein-energy deficiency (malnutrition) is a widespread
problem among surgical patients, representing a serious
interdisciplinary issue that negatively affects not only
treatment outcomes but also the economic indicators of
healthcare [1]. Traditionally, prolonged fasting was practiced
in the perioperative period; however, modern research
has convincingly demonstrated that proactive nutritional
support before and after surgery reduces complication rates
and shortens hospitalization time [2-4]. Numerous clinical
observations indicate that insufficient nutrition is associated
with poorer surgical outcomes — increased wound and infectious
complications, delayed wound healing, and higher mortality
rates [5-8]. According to researchers, signs of malnutrition are
found in 15-60% of surgical patients (depending on the cohort
and assessment criteria) [7]. An increase in the severity of
nutritional deficiency is accompanied by longer hospital stays
and higher treatment costs [1]. All of this substantiates the need
for active management of nutritional status throughout the entire
perioperative period. Given the high prevalence of protein—
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energy malnutrition among surgical patients and its well-
documented association with adverse postoperative outcomes,
nutritional support has emerged as a critical component of
perioperative and intensive care management. Despite the
availability of clinical guidelines and growing evidence
supporting early and individualized nutritional interventions,
significant variability remains in clinical practice, particularly
in critically ill surgical patients. Therefore, this narrative review
aims to summarize and critically discuss current evidence on
the role of nutritional support in surgical patients with protein—
energy malnutrition, with particular emphasis on perioperative
management and intensive care, and to highlight its impact on
clinical outcomes and postoperative recovery.

To achieve this aim, this review addresses key aspects of
nutritional screening and assessment, available modalities of
nutritional support, indications and limitations of nutritional
therapy, and its role in improving postoperative outcomes within
Enhanced Recovery After Surgery (ERAS) protocols.

Materials and Methods.

Study Design:

This narrative review focuses on nutritional support in surgical
patients with protein—energy metabolism disorders during the
perioperative period. The narrative review approach was selected
to provide a comprehensive, clinically oriented synthesis of
diverse evidence addressing pathophysiological mechanisms,
nutritional strategies, and their impact on outcomes in both
perioperative and intensive care settings.

Literature Search Strategy:

A structured literature search was conducted using the
following electronic databases: PubMed/MEDLINE, Scopus,
and Web of Science. In addition, reference lists of relevant
articles and international clinical guidelines were manually
screened to identify further pertinent publications. Particular
attention was paid to recommendations issued by professional
societies involved in clinical nutrition and perioperative care
(e.g., ESPEN, ASPEN, ERAS Society). The search included
publications published in English and Russian from January
2000 through December 2025. Only studies involving adult
surgical patients were considered.

Search Terms and Keywords: The search strategy combined
controlled vocabulary terms and free-text keywords related to
nutritional support and surgical care. The following keywords
and their combinations were used: nutritional support, enteral
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nutrition, parenteral nutrition, surgical patients, perioperative
period, protein—energy metabolism disorder OR protein—energy
malnutrition, critical care OR intensive care unit, Enhanced
Recovery After Surgery OR ERAS.

Boolean operators (AND/OR) were applied to refine the search,
and database-specific filters were used where appropriate.

Selection Criteria and Data Synthesis: Publications were
selected based on their relevance to the objectives of the review,
scientific quality, and clinical applicability. The review included
randomized controlled trials, observational and cohort studies,
systematic and narrative reviews, and international clinical
guidelines. Priority was given to studies reporting clinically
meaningful outcomes, such as postoperative complications,
infectious morbidity, mortality, length of hospital stay, and
recovery parameters. Data extraction and synthesis were
performed qualitatively. The findings were analyzed and
integrated to identify consistent trends, areas of agreement and
controversy, and gaps in current knowledge related to nutritional
support in surgical and critically ill patients.

Rationale for Narrative Review Approach: A narrative
review methodology was considered the most appropriate design
for this study due to the heterogeneity of patient populations,
surgical procedures, nutritional interventions, and outcome
measures reported in the literature. The available evidence spans
multiple surgical specialties and clinical settings, including
intensive care units, with substantial variation in study design
and intervention protocols, limiting the feasibility of a narrowly
focused systematic review or meta-analysis.

Furthermore, the primary aim of this review was to integrate
current evidence with clinical practice considerations, highlight
pathophysiological and organizational aspects of nutritional
therapy, and provide a clinically relevant overview applicable
to perioperative and intensive care management. The narrative
review approach allows for contextual interpretation of findings
and supports individualized decision-making in nutritional
support strategies.

Results.

Preoperative Nutritional Support:

Screening and patient preparation. An important component
of preoperative preparation is the early detection and correction
of malnutrition. It is recommended to perform nutritional
screening for all incoming surgical patients using standardized
scales (NRS-2002, MUST, etc.) [9]. This allows for the timely
identification of high-risk individuals who require preoperative
nutritional intervention. Clinical experience has shown that
severe malnutrition directly worsens the prognosis even in
relatively safe procedures. For instance, in cardiac surgery,
patients with low serum albumin levels and other signs of
malnutrition have a significant decrease in long-term survival
after cardiac operations [10-12]. Such data underline the
necessity of optimizing a patient's nutrition prior to surgery.

According to current approaches, if severe malnutrition is
detected, elective surgery should be postponed, and a course
of nutritional support should be conducted over 7-14 days to
improve the protein-energy status [13-21]. Criteria for this
strategy include >10-15% body weight loss over the past 6
months, BMI <18 kg/m?, serum albumin <30 g/L (in the absence
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of liver failure), and other factors indicating a significant
nutritional deficit [21]. Implementing preoperative nutritional
therapy (especially in oncology patients) significantly reduces
the frequency of postoperative complications and improves
tolerance to radical treatment [22-25]. European guidelines
on nutrition in cancer patients explicitly state that nutritional
support should begin without delay when a risk of malnutrition
is present, even before cachexia develops [25]. Several
clinical studies in gastrointestinal surgery have confirmed
that preoperative nutritional correction (including the use
of high-protein specialized formulas) reduces postoperative
morbidity and accelerates recovery [26-29]. For example, in
patients with gastrointestinal tumors, preoperative intake of
immunomodulating formulas containing arginine and omega-3
fatty acids is associated with a lower incidence of infectious
complications and pneumonia [30].

Optimizing the feeding regimen before surgery:

In addition to dietary enrichment, reconsidering the
preoperative fasting approach is important. Previously, patients
were instructed to fast for 8—12 hours before surgery; however,
it is now proven that reducing the fasting period improves
tolerance to the procedure. International guidelines allow the
intake of clear fluids up to 2 hours before anesthesia and solid
food up to 6 hours before surgery [10]. This regimen does not
increase the risk of aspiration and simultaneously prevents the
catabolic effects of prolonged fasting [11]. Moreover, patients
are recommended to consume approximately 400 mL of a
carbohydrate-containing drink 2-3 hours before anesthesia
(referred to as carbohydrate loading), rather than the traditional
'overnight fasting' [10]. This method reduces insulin resistance,
supports energy balance during surgery and in the early
postoperative period, and ultimately contributes to shorter
rehabilitation times [2,3,4,10].

Special patient categories: Nutritional preparation of
patients with comorbidities and risk factors requires particular
attention. For example, elderly and senile patients often suffer
from sarcopenic osteopenia and hidden malnutrition, which is
frequently underestimated due to excess weight or concomitant
diseases [14]. Targeted preoperative nutritional support in
geriatric patients helps reduce postoperative mortality and
complication rates, as confirmed by clinical observations
[31-46]. Another challenging group is patients with obesity.
Despite their excess weight, they may suffer from protein and
muscle mass deficiency (sarcopenic obesity), which impairs
regenerative capacity and increases the risk of infections [47,48].
These patients also require assessment of their nutritional status
and, if necessary, preoperative dietary correction.

Analysis of clinical data indicates that in patients with
obstructive jaundice, hemostatic disturbances are closely
associated with the duration of the disease and the overall
somatic status. Given the high prevalence of malnutrition in
this patient population, nutritional support should be considered
an essential component of treatment, contributing to the
improvement of liver function and the hemostatic system [49-
61].

Severe malnutrition is particularly common in oncologic
surgical patients. For instance, in esophageal and gastric cancer,



up to 50-70% of patients present with significant weight
loss and hypoalbuminemia at the time of surgery, due to the
combined effect of tumor intoxication and reduced food intake
[15]. Nutritional support is an essential part of preparation
for such patients. In preoperative 'prehabilitation' programs,
cancer patients are prescribed high-calorie formulas, enteral
supplements, and, in some cases, immunonutrition formulas
(see enteral feeding section below for details). Modern
Enhanced Recovery After Surgery (ERAS) protocols also
include measures to optimize nutrition, such as reduced fasting,
carbohydrate loading, elimination of routine bowel preparation,
and early resumption of postoperative feeding [16]. Thus,
key elements at the preoperative stage include screening and
correction of malnutrition, an adequate calorie-protein diet in
the preceding days, minimization of fasting, and metabolic
preparation for surgical stress.

It is worth noting that, despite strong evidence supporting
nutritional preparation, its implementation in clinical practice
remains suboptimal. According to surveys, many surgeons and
anesthesiologists still underestimate the importance of nutrition
and do not fully adhere to nutritional support recommendations
[17]. A multinational study evaluating actual perioperative
nutritional practices revealed significant variability — from
active use of enteral formulas to almost complete neglect of
nutrition in the postoperative period [18]. This highlights the
need for further integration of modern protocols and training of
healthcare personnel in nutritional therapy principles.

Postoperative Nutritional Support:

Early postoperative nutritional support is as important as
preoperative preparation. Nutritional restoration should begin
as early as possible—immediately after the patient’s condition
stabilizes. If the gastrointestinal tract is functional, it should
be used for feeding (the principle of 'if the gut works, use
it"). According to the ERAS concept, prolonged fasting in the
postoperative period is not recommended; instead, early enteral
nutrition promotes wound healing and reduces catabolism [19].
Many studies have confirmed the safety and benefits of initiating
enteral nutrition within the first 24 hours after surgery, even
after major abdominal procedures [20,45]. Early administration
of nutrient formulas via the gastrointestinal tract (through a
naso-intestinal tube or stoma) is associated with lower rates of
anastomotic leakage, infectious complications, and earlier return
of bowel function [19,45,47]. Even after complex surgeries such
as esophagectomy, early tube feeding on a special diet helps
partially prevent severe weight loss and improves treatment
tolerance during the rehabilitation period [31].

Enteral Nutrition:

The primary method of nutritional support after surgery
is enteral nutrition (EN)—the delivery of nutrients into the
digestive tract (orally or via a tube). EN is physiological,
helps maintain intestinal mucosal trophism, prevents bacterial
translocation, and is better absorbed by the body [21]. Whenever
possible, patients are encouraged to consume fluids and light
foods orally as soon as possible. If oral intake is difficult
(e.g., after extensive resections of the stomach, esophagus,
or intestines), nutrition is administered via a nasogastric
or nasojejunal tube, gastrostomy, or enterostomy. Enteral
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formulas may be complete (containing necessary proteins, fats,
carbohydrates, vitamins, and trace elements) or specialized for
specific patient groups. The advantages of enteral feeding are
clear: it is more physiological, does not require strict solution
sterility, is cheaper, and is associated with fewer infectious
complications compared to parenteral nutrition [30]. Modern
guidelines strongly recommend prioritizing enteral nutrition in
all patients with a functioning gastrointestinal tract [21,22].

Parenteral Nutrition:

Parenteral nutrition (PN) is the method of delivering nutrients
directly into the bloodstream, bypassing the digestive tract. Total
parenteral nutrition is used when enteral feeding is not possible
or insufficient to meet the patient's needs. Indications for PN
include intestinal obstruction, short bowel syndrome, severe
enterocolitis, postoperative intestinal paralysis lasting more
than 7 days, high-output gastrointestinal fistulas, pancreatitis
with contraindications to enteral feeding, and others. PN is
also used as supplemental (partial) nutrition when a patient
cannot absorb the required volume enterally. However, PN
carries several risks—infectious complications (e.g., catheter-
related sepsis), metabolic disturbances (hyperglycemia,
electrolyte imbalances), and refeeding syndrome due to rapid
administration in severely malnourished patients. Therefore,
PN is used strictly according to indications and under careful
biochemical monitoring. Whenever minimal enteral nutrition is
possible, combined feeding is preferred (partially enteral with
intravenous supplementation) [23]. It is crucial not to overfeed
the patient via the parenteral route; caloric intake and infusion
rate must be calculated individually to prevent hyperglycemia
and hepatic fat overload. Despite potential risks, properly
conducted PN significantly improves outcomes in patients who
would otherwise remain unfed for extended periods.

Immunonutrition:

A systematic evaluation of 15 randomized controlled
trials of n-3 polyunsaturated fatty acid nutritional support
in gastrointestinal cancer surgery found a lower incidence of
postoperative infectious complications (RR 0.66, 95% CI 0.49—
0.87) and a shorter hospital stay (mean difference —2.47 days,
95% CI —3.25 to —1.69), with a shorter duration of systemic
inflammatory response syndrome [30].

Methods of Nutritional Support: Indications and Con-
traindications.

Choice of method: enteral vs. parenteral nutrition:

The gold standard of nutritional support for surgical patients
is enteral nutrition. It is the most physiological and safest
approach, so whenever the gastrointestinal tract is functional,
the enteral route is preferred [21,22]. Parenteral nutrition is
considered a backup or supplemental method used when enteral
feeding is not feasible or fails to meet nutritional needs [23].
Absolute contraindications to enteral feeding include intestinal
obstruction, active gastrointestinal bleeding, uncontrolled
peritonitis, persistent paralytic ileus, severe intestinal ischemia,
or other conditions in which introducing food into the GI tract
is dangerous or ineffective. In all other situations, even after
complex intestinal surgeries, feeding is initiated enterally
as early as possible—in a gentle mode (diluted formulas,
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Figure 1. Impact of Perioperative Nutritional Support on Clinical Outcomes.

Table 1. Nutritional Risk Stratification and Management Strategy.

Risk Level

Nutritional Risk Criteria

Preoperative Strategy

Postoperative Strategy

Low nutritional risk

NRS-2002 <3 [9]

Standard care; minimize fasting

Early oral feeding

Nutritional risk

NRS-2002 >3 [9,21]

Assess and individualize
nutritional support

Early oral/enteral nutrition
when feasible

Severe nutritional
impairment

NRS-2002 >3 with severe malnutrition
features requiring optimization [21]

nutritional support when surgery
can be safely delayed [21]

Consider 7-14 days of preoperative

Early enteral nutrition;
supplemental PN when indicated

Critical illness

ICU admission with sepsis, shock,
or organ failure [62]

Individualized nutritional strategy [62]

Early EN when feasible; PN according
to indication and tolerance [23,62,63]

Table 2. Comparative Effectiveness of Nutritional Support Strategies.

Standard care

Comparator

Comparator

Comparator

Applies according to
clinical indication

Early enteral nutrition

Associated with lower
postoperative morbidity in
selected surgical populations
[20,21]

May reduce postoperative
complications [20,21]
[20,21]

Evidence supports earlier
recovery; magnitude
varies across studies

Preferred when the
gastrointestinal tract
is functional

Parenteral nutrition

Benefit when EN is
contraindicated or
insufficient [23]

Outcome depends
on indication, timing,
and patient selection [23,63]

No uniform
quantitative effect

Supplemental or
replacement strategy
when indicated

RR 0.66 (95% CI 0.49-0.87)

RR 0.66 (95% CI 0.49-0.87)

Evidence from 15 RCTs

Mean difference —2.47 of n-3 PUFA support;

across individual ERAS studies;

support magnitude varies [16,36-39]

Immunonutrition for postoperative days (95% CI —3.25 to
infectious complications [30] (30] —1.69) [30] effects are
) population-dependent
. Shorter stay reported . .
ERAS + nutritional Reductions reported Generally improved recovery | in ERAS pathways; Multicomponent pathway;

outcomes [16,36-39]

nutrition should be integrated

no single universal .
& with other ERAS measures

range [16,36-39]

ERAS + nutritional

| 0
support 130-50%

Significant reduction

| 2-4 days Maximum overall benefit

drip administration through a tube) —with gradual volume
escalation over several days to the calculated target. Parenteral
nutrition is indicated when enteral nutrition is contraindicated or
clearly inadequate. For instance, if, within 5-7 days after major
surgery, a patient cannot receive more than 50% of their caloric
requirement via the enteral route, supplemental parenteral
nutrition is recommended [23].

Indications for nutritional therapy: It is generally accepted
that all patients with moderate to severe malnutrition should
receive nutritional support. Additionally, indications depend on
prognosis: if it is anticipated that the patient will be unable to
eat for 5-7 days or more, artificial feeding (via tube or vein)
must be initiated in advance [21]. Typical indications include:
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severe malnutrition (NRS-2002 score >5, >10% weight loss,
BMI <18.5), planned major surgery in debilitated patients
(especially oncologic), prolonged intestinal obstruction,
high-output fistulas, comatose or critically ill ICU patients,
polytrauma, major burns, etc. In elective procedures involving
severely malnourished patients, surgery should be postponed to
allow for prior nutritional optimization (as noted above) [21].
In emergency surgery, full preoperative correction is often not
feasible, so nutritional support is initiated postoperatively as
soon as acute disturbances are stabilized.

Contraindications and limitations: Relative contraindications
to enteral feeding include intolerance to administered formulas
(e.g., severe diarrhea, bloating, gastric aspiration >500 mL/



day). In such cases, the feeding rate or formula composition is
adjusted, and prokinetic agents may be used. If the issue persists,
parenteral nutrition is initiated. Refeeding syndrome must be
considered in patients who have undergone prolonged starvation
or are severely cachectic. Rapid carbohydrate administration
may lead to dangerous electrolyte shifts (hypophosphatemia,
hypokalemia), so feeding should start at a reduced volume
(no more than 50% of the target) and be titrated slowly under
electrolyte monitoring. Contraindications to parenteral nutrition
are relative and include uncontrolled hyperglycemia, severe
electrolyte imbalance, and sepsis (relatively, as PN may worsen
infection), as well as a functional GI tract (i.e., when enteral
feeding is possible, PN is contraindicated due to unnecessary
risk). Overall, the question of whether to feed via mouth/tube
or intravenously is resolved in favor of the former whenever
possible. The parenteral route is used only as a supplement or
replacement, with strict indications. This strategy is supported
by strong evidence and is reflected in all clinical guidelines
[21,22,23].

Impact of Nutritional Support on Treatment Outcomes:

Adequate nutrition is a crucial factor influencing surgical
treatment outcomes. A review of the literature shows that
providing nutritional support to patients at risk of malnutrition
significantly improves outcomes. First and foremost, it reduces
the incidence of postoperative complications. A systematic
review and meta-analysis of 56 randomized trials demonstrated
that perioperative nutritional optimization (including
preoperative dietary enrichment and early postoperative feeding)
led to an approximate 26% reduction in overall complication
risk [4]. Both infectious and non-infectious complications
were less frequent in the nutritional support group than in the
control group (RR ~0.74) [4]. Notably, wound infections and
respiratory complications (pneumonia) decreased by about 29%
[4]. Similar results have been reported in other studies [34,35].
For example, a prospective study on the ERAS protocol for
colorectal cancer showed that active nutritional management
significantly reduced postoperative infections (15% vs. 27% in
the standard group) and shortened hospital stays [36]. Enhanced
recovery protocols after pancreaticoduodenectomy have shown
a 30—40% reduction in complications compared to traditional
strategies [37,38]. Overall data confirm that each day of delayed
feeding increases the risk of postoperative infections, whereas
early nutrition is associated with a more favorable postoperative
course [19,45,47].

In a retrospective cohort of patients undergoing minimally
invasive esophagectomy, the 5-year overall survival rate was
54% in patients with severe postoperative weight loss (=17% at
3 months) compared with 67% in those with moderate weight
loss (p=0.024) [31].

Interestingly, the benefits of nutritional support extend
beyond general surgery. For instance, in trauma-orthopedics,
preoperative hypoalbuminemia doubled the risk of infections
after joint arthroplasty, whereas correcting protein deficiency
reduced wound infections and implant failure rates [5]. In
neurosurgery and spinal surgery, early enteral nutrition protocols
have been associated with reduced urinary tract infections
and pneumonia in bedridden patients after spinal operations
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[50,51]. In cardiac surgery, individualized nutritional support in
intensive care units helped reduce serious complications such as
infective endocarditis and mediastinitis, and decreased the need
for prolonged mechanical ventilation [42,43,44]. These findings
broaden our understanding of nutritional therapy, as it is, in fact,
a critical component of comprehensive patient management
across diverse surgical disciplines.

At the same time, the effect of nutritional support may vary
depending on patient category and interventions used. For
relatively healthy patients without evident malnutrition,
aggressive nutritional strategies may offer minimal benefit.
Some studies have shown no significant reduction in
complications with routine immunonutrition for all patients—
benefits were observed only in those with baseline nutritional
deficits [40]. This suggests that the approach should be
personalized, i.e., therapy based on actual needs. On the other
hand, avoiding malnutrition and providing early support are
always better than attempting to reverse severe, established
deficits. Modern strategy thus favors preventive feeding:
initiating support before critical homeostasis disturbances arise.
This philosophy underpins many ERAS protocols, which view
nutrition as a form of therapy, alongside antibiotic prophylaxis,
thromboprophylaxis, and other perioperative measures [16,36].

Table 1 presents the stratification of surgical patients according
to nutritional risk and outlines corresponding perioperative
management strategies. The data emphasize that the intensity
and modality of nutritional support should be tailored to the
patient’s baseline nutritional status. Patients at low risk generally
require standard care with early resumption of oral intake,
whereas those at moderate and high-risk benefit from targeted
preoperative nutritional optimization and early initiation of
enteral nutrition in the postoperative period. In critically ill
patients, an individualized approach with combined nutritional
support is recommended. This risk-adapted strategy contributes
to reducing postoperative complications, enhancing recovery,
and improving overall clinical outcomes.

Discussion.

Analysis of the current literature convincingly confirms that
nutritional support is an integral part of ensuring high-quality
surgical care. Preoperative malnutrition is a common condition
that significantly worsens treatment outcomes [5,8]. Our
understanding of metabolic changes during surgical trauma and
critical illness has expanded, and it is now clear that nutritional
correction can positively influence clinical outcomes.
Implementation of ERAS protocols—which include reduced
fasting periods and early nutritional initiation—has been shown
to improve short-term outcomes, reduce complication and
infection rates, and accelerate recovery [36-39]. Nevertheless,
several unresolved issues remain.

First, despite the existence of international and national
guidelines, the actual implementation of nutritional support in
clinical practice is uneven [17,18]. Many surgeons still focus
predominantly on operative technique, underestimating the
importance of perioperative nutrition. Continued education
programs for physicians, as well as the integration of nutritional
protocols into standard inpatient care guidelines, are necessary.
Second, further research is needed to optimize the composition



of nutritional formulas for different patient categories. For
example, the ideal composition of immunonutritional mixtures
remains unclear—debates continue over the appropriateness of
high arginine doses in certain conditions, the role of glutamine
and omega-3 fatty acids, etc. [52]. Research is also needed on
sarcopenic obesity—how to detect and treat these patients,
since standard indices (e.g., BMI) may not reflect muscle mass
deficits [48].

It is also not that nutritional support is the only measure for
optimizing outcomes. Anemia correction, smoking cessation,
alcohol withdrawal before surgery, physiotherapy (respiratory
training), and psychological support are also important.
Together with nutritional therapy, these measures constitute the
concept of 'prehabilitation'—preparing the patient for surgery to
better tolerate surgical stress [41,52]. As evidence accumulates,
it becomes clear that this multidisciplinary approach is more
effective than isolated surgical treatment.

A notable area of research is the provision of nutritional
support to critically ill patients in intensive care units. Current
international ESPEN guidance emphasizes early, individualized
nutritional therapy, preferential use of enteral nutrition when
feasible, progressive achievement of energy and protein
targets, and careful adaptation to gastrointestinal tolerance
and the clinical condition [62]. International randomized
trials have also shown that the route and amount of nutrition
should not be interpreted as a simple 'more is better' strategy.
In NUTRIREA-2, early enteral nutrition was compared with
early parenteral nutrition in mechanically ventilated adults with
shock, while the TARGET trial found that increasing energy
delivery with an energy-dense enteral formula did not improve
90-day survival [63,64]. The EAT-ICU trial further evaluated
early goal-directed nutrition based on measured requirements
versus standard care [65]. Thus, nutritional support in the ICU
should be individualized rather than based on a uniform high-
calorie approach.

Ultimately, it is essential to highlight the cost-effectiveness of
nutritional support. The cost of complete industrial formulas and
parenteral solutions is relatively low compared to the costs of
treating complications. Preventing even a single case of severe
wound infection or anastomotic leakage justifies nutritional
therapy expenses for dozens of patients. Studies show that
using oral nutritional supplements in undernourished patients
may reduce overall treatment costs by shortening hospital stays
and decreasing the need for intensive care [1]. Thus, nutritional
support is beneficial from a public healthcare system perspective
as well.

Table 2 summarizes evidence-based effects of major
nutritional support strategies in surgical patients. Quantitative
estimates are presented only where they are directly reported in
the cited source. For early enteral and parenteral nutrition and
ERAS pathways, effects are described qualitatively because the
magnitude varies substantially according to patient population,
surgical procedure, intervention, and study design.

Figure 1 illustrates the relationship between malnutrition,
perioperative nutritional support, and clinical outcomes in
surgical patients. Malnutrition is associated with depletion
of protein stores, impaired immune function, and increased
catabolism, all of which negatively affect postoperative recovery.
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The implementation of targeted nutritional interventions—
including preoperative optimization, early enteral nutrition,
and immunonutrition—helps to mitigate these adverse effects.
As a result, nutritional support contributes to a reduction in
postoperative complications and infections, shortens hospital
stay, decreases mortality, and enhances overall recovery.

Limitations.

This narrative review has several limitations. First, the
narrative design may be associated with selection bias, as study
identification and inclusion were not performed according to a
systematic review protocol. Second, a formal assessment of the
methodological quality and risk of bias of the included studies
was not performed. Third, substantial heterogeneity in patient
populations, surgical procedures, nutritional interventions, and
reported outcomes limited direct comparison across studies.
Finally, although multiple electronic databases and relevant
clinical guidelines were reviewed, some potentially relevant
publications may not have been identified.

Conclusion.

Nutritional support has firmly established itself as a vital
component of perioperative management for surgical patients.
This literature review demonstrates that correcting protein-
energy deficiency and optimizing nutrition before and after
surgery reduce postoperative complications (both infectious
and non-infectious), accelerate rehabilitation, and, in some
cases, improve long-term outcomes and survival. Key
elements include: preoperative screening and identification of
malnutrition; if necessary, a course of nutritional preparation
before elective surgery; minimization of preoperative fasting
duration (including the use of carbohydrate loading); the earliest
possible resumption of enteral feeding post-surgery; use of
specialized immunomodulating formulas for high-risk groups;
and an appropriate combination of enteral and parenteral
nutrition when needed.

Enteral nutrition is recognized as the method of choice for the
overwhelming majority of patients, while parenteral nutrition
is indicated only when gastrointestinal use is not possible. The
implementation of these principles (e.g., within ERAS protocols)
has led to significant progress in reducing postoperative
morbidity and hospital stays. Nevertheless, continued efforts
are needed to integrate nutritional support into clinical practice,
train medical personnel, and refine protocols. Nutritional
therapy must be viewed as an indispensable component of
comprehensive surgical care, from the preparation stage to full
rehabilitation.
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AHHOTaIHSA.

HyTputuBHas moanepkka Wurpaer KIIOYEBYI0 poJib B
JICUCHUH XUPYPTAYCCKUX OONBHBIX. B 0030pe mpencraBicHa
aKTyaJbHas HH(QOpMAIHS O BIUSHUA OCITKOBO-IHEPTETHUYCCKOM
HEJOCTAaTOYHOCTH Ha Pe3yAbTaThl XUPYPrUUECcKOTO JICUEHUS
U aHAJIM3UPYIOTCS COBPEMEHHBIE MOAXOJbl K HYTPUTHBHON
MOJJIEPKKE Ha pa3HbIX dTamax — B MPEAOCNEpallMOHHOM U
MOCJeoNnepaMoHHOM Tnepuogax. PaccMmaTpuBaroTcst MeTOAbI
HYTPUTUBHOMTEpANTNK, BKITIOUas dHTEPAIbHOE U TTApEHTEPATbHOE
NUTaHue, CHEelHabHble HUMMYHOMOAYIUPYIOIIUE CMECH, a
TaK)Ke TMOKa3aHUS U TMPOTUBOMOKA3aHMUSI K UX MPUMEHEHHIO.
IlokazaHo, 4YTO TpPOAKTUBHAS HYTPUTUBHAS MOIJEPIKKA
(0c0oOEHHO y TAIMEHTOB C MATLHYTPHUIIUEH ) TO3BOJSIECT CHU3UTH
YacTOTy TMOCICONCPAI[MOHHBIX  OCIIOXHEHUH, WH(EKITHIA,
COKPATUTh MPOAOKUTEIBHOCTh TOCIUTAIN3ANN U YITYUIINUTh
OTHAJICHHBIC pe3yNbTaThl JieueHUs. OTIETbHO 00CYXKAAI0TCs
JIAaHHBIE JINTEPATYpPhl O 3HAYUMOCTH HYTPUTUBHOU MOJACPKKU
B Iporpammax yckopeHHoro BoccraHoBieHus (ERAS), B Tom
YHUCJIe Y MAUEHTOB OHKOJOTHYECKOTO U T€POHTOIOTUYECKOTO
mpopwis, a TaKke B PEaHMMAIIMOHHBIX OTAeNcHHusx. Ha
OCHOBaHMM aHanau3a 65 UCTOYHHKA CclelaH BEIBOZA, UYTO
paHHee BBbISIBIIEHWE HYTPUTUBHOM HEJOCTATOYHOCTH H
CBOEBPEMEHHOE Ha4yaJl0 YHTEPAIIbHOTO WJIM MapeHTepaIbHOro
MUTAHHUS SIBISIOTCS HEOTHEMIIEMON YacThIO KOMIUIEKCHOIO
BEJICHUS XUPYPTHYCCKUX OONBHBIX, CIIOCOOCTBYS CHUKCHUIO
JIETATbHOCTHU U YIYUIIEHUIO UCXOOB JICUEHUSI.

KuioueBsble cioBa: HyTpuTuBHas monaepkka, maHeTepalbHOE
NUTaHue, SHTepajJbHOE MUTAHHE, XUPYPrUYeCKHUe MalUeHTHI,
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