
 E O R G I A N
 EDICAL

EWS

ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ

Медицинские новости Грузии
cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

No 1 (322) Январь 2022ISSN 1512-0112

ТБИЛИСИ - NEW YORK

NO 6 (351) Июнь 2024



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting 

the science and art of medicine and the betterment of public health, published by the GMN Editorial 

Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since 

1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of 

experimental, theoretical and practical character; publishes original research, reviews, commentaries, 

editorials, essays, medical news, and correspondence in English and Russian. 

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The 

full text content is available through EBSCO databases.

GMN: Медицинские новости Грузии - ежемесячный рецензируе мый научный журнал, 

издаётся Редакционной коллегией и Международной академией наук, образования, искусств и 
естествознания (IASEIA) США с 1994 года на русском и английском языках в целях поддержки 

медицинской науки и улучшения здравоохранения. В журнале публикуются оригинальные 

научные статьи в области медицины, биологии и фармации, статьи обзорного характера, 

научные сообщения, новости медицины и здравоохранения. 

Журнал  индексируется в MEDLINE, отражён в базе данных SCOPUS,  PubMed  и  ВИНИТИ  РАН. 

Полнотекстовые статьи журнала доступны через БД EBSCO.

GMN: Georgian Medical News – saqarTvelos samedicino siaxleni – aris yovelTviuri 

samecniero samedicino recenzirebadi Jurnali, gamoicema 1994  wlidan, warmoadgens 

saredaqcio kolegiisa da aSS-is mecnierebis, ganaTlebis, industriis, xelovnebisa 

da bunebismetyvelebis saerTaSoriso akademiis erTobliv gamocemas. GMN-Si rusul 

da inglisur enebze qveyndeba eqsperimentuli, Teoriuli da praqtikuli xasiaTis 

originaluri samecniero statiebi medicinis, biologiisa da farmaciis sferoSi, 

mimoxilviTi xasiaTis statiebi. 

Jurnali indeqsirebulia MEDLINE-is saerTaSoriso sistemaSi , asaxulia 

SCOPUS-is, PubMed-is da ВИНИТИ РАН-is monacemTa bazebSi. statiebis sruli teqsti 

xelmisawvdomia EBSCO-s monacemTa bazebidan.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting 

the science and art of medicine and the betterment of public health, published by the GMN Editorial 

Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which 

are of experimental, theoretical and practical character; publishes original research, reviews, commen-

taries, editorials, essays, medical news, and correspondence in English and Russian. 

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full 

text content is available through EBSCO databases.

GEORGIAN MEDICAL NEWS

GMN: Медицинские новости Грузии - ежемесячный рецензируемый научный журнал, издаётся 

Редакционной коллегией с 1994 года на русском и английском языках в целях поддержки 

медицинской науки и улучшения здравоохранения. В журнале публикуются оригинальные 

научные статьи в области медицины, биологии и фармации, статьи обзорного характера, научные 

сообщения, новости медицины и здравоохранения. Журнал индексируется в MEDLINE, отражён 

в базе данных SCOPUS, PubMed и ВИНИТИ РАН. Полнотекстовые статьи журнала доступны 

через БД EBSCO.

Monthly Georgia-US joint scientific journal published both in electronic and paper 
formats of the Agency of Medical Information of the Georgian Association of Business Press.

Published since 1994. Distributed in NIS, EU and USA.

WEBSITE 
www.geomednews.com



К СВЕДЕНИЮ АВТОРОВ!

При направлении статьи в редакцию необходимо соблюдать следующие правила:

 1. Статья должна быть представлена в двух экземплярах, на русском или английском язы-
ках, напечатанная через полтора интервала на одной стороне стандартного листа с шириной 
левого поля в три сантиметра.  Используемый компьютерный шрифт для текста на русском и 
английском языках - Times New Roman (Кириллица), для текста на грузинском языке следует 
использовать AcadNusx. Размер шрифта - 12. К рукописи, напечатанной на компьютере, должен 
быть приложен CD со статьей. 
 2. Размер статьи должен быть не менее десяти и не более двадцати страниц машинописи, 
включая указатель литературы и резюме на английском, русском и грузинском языках.
 3. В статье должны быть освещены актуальность данного материала, методы и результаты 
исследования и их обсуждение.
 При представлении в печать научных экспериментальных работ авторы должны указывать 
вид и количество экспериментальных животных, применявшиеся методы обезболивания и 
усыпления (в ходе острых опытов).
 4. К статье должны быть приложены краткое (на полстраницы) резюме на английском,  
русском и грузинском языках (включающее следующие разделы: цель исследования, материал и 
методы, результаты и заключение) и список ключевых слов (key words).
 5.  Таблицы необходимо представлять в печатной форме. Фотокопии не принимаются.  Все 
цифровые, итоговые и процентные данные в таблицах должны соответствовать таковым в 
тексте статьи. Таблицы и графики должны быть озаглавлены.
 6. Фотографии должны быть контрастными,  фотокопии с рентгенограмм - в позитивном 
изображении. Рисунки, чертежи и диаграммы следует озаглавить, пронумеровать и вставить в 
соответствующее место текста в tiff формате. 
 В подписях к микрофотографиям следует указывать степень увеличения через окуляр или 
объектив и метод окраски или импрегнации срезов.
 7. Фамилии отечественных авторов приводятся в оригинальной транскрипции.
 8. При оформлении и направлении  статей  в  журнал  МНГ просим авторов соблюдать 
правила, изложенные в «Единых   требованиях  к рукописям, представляемым в биомедицинские  
журналы», принятых Международным комитетом редакторов  медицинских   журналов - 
http://www.spinesurgery.ru/files/publish.pdf и http://www.nlm.nih.gov/bsd/uniform_requirements.html
В конце каждой оригинальной статьи приводится библиографический список. В список литера-
туры включаются все материалы, на которые имеются ссылки в тексте.  Список составляется в 
алфавитном порядке и нумеруется. Литературный источник приводится на языке оригинала. В 
списке литературы сначала приводятся работы, написанные знаками  грузинского алфавита, затем 
кириллицей и латиницей. Ссылки на цитируемые работы в тексте статьи даются в квадратных 
скобках в виде номера, соответствующего номеру данной работы в списке литературы. Большин-
ство цитированных источников должны быть за последние 5-7 лет.
 9. Для получения права на публикацию статья должна иметь от руководителя работы 
или учреждения визу и сопроводительное отношение, написанные или напечатанные на бланке 
и заверенные подписью и печатью.
 10. В конце статьи должны быть подписи всех авторов, полностью приведены их 
фамилии, имена и отчества, указаны служебный и домашний номера телефонов и адреса или 
иные координаты.  Количество авторов (соавторов) не должно превышать пяти человек.
 11. Редакция оставляет за собой право сокращать и исправлять статьи. Корректура авторам 
не высылается, вся работа и сверка проводится по авторскому оригиналу.
 12. Недопустимо направление в редакцию работ, представленных к печати в иных 
издательствах или опубликованных в других изданиях.

 При нарушении указанных правил статьи не рассматриваются.



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.



avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 6 (351) 2024

Tan Minh Hoang, Hung Dinh Kieu, Vu Nguyen, Trung Kien Tran, Tan Chor Ngee, Ha Dai Duong. 
CLINICAL AND IMAGING OUTCOMES OF XLIF SURGERY FOR LUMBAR SPINAL STENOSIS……..................................…………6-11

Nino Totadze, Rishu Bansal. 
NUTRITION AND PHYSICAL ACTIVITY OF PREGNANT WOMEN INCLUDING BARIATRIC SURGERY……………....………….12-17

Arpine Muradyan. 
THE EFFECT OF DIFFERENT FITNESS TRAINING PROGRAMS AND FREQUENCY ON HEALTH-RELATED QUALITY OF LIFE……
………………………………..…………………………………………………………………………................................................……….18-22

Serhii Terekhov, Andrii Proshchenko, Nina Proshchenko. 
ANALYSIS OF THE USE OF COMPLEX DIGITAL TECHNOLOGIES IN THE DIAGNOSIS AND TREATMENT OF OCCLUSAL 
ANOMALIES………………………………………………………………………………………..............................……………………….23-32

Vahe Ashot Ter-Minasyan. 
FERTILITY FUNCTIONS IN 4VHPV VACCINATED ARMENIAN COHORT…………………............................…………………..……33-37

Alaa S. Mahdi, Ahmed H. Salman, Zahraa K. Al-Hassani, Hayder A.H. Jalil. 
DECODING PEDIATRIC MENINGITIS UNRAVELING THE INTRICACIES OF ANTIMICROBIAL RESISTANCE IN IRAQI PEDIATRIC 
PATIENTS……………………………………………………………………………...................................................……………………….38-43

Rajab A. Alzahrani, Soliman shreed Soliman, Saadi Rabea Saadi AlGhamdi, Mohammed Abdullah S Alzahrani, Abdullah Mohammed B 
Alghamdi, Ibrahim Abdulaziz A Alghamdi, Essam Mohammed S Alghamdi, Musab Mohammed B Alzahrani, Yahya Ahmed Salem Alzahrani, 
Mujtaba Alrayah Fadlalla, Mohammed A. Alghamdi. 
EFFECT OF ENLARGED ADENOIDS AND TONSILS ON BLOOD OXYGEN SATURATION IN AL BAHA, SAUDI 
ARABIA…………………………………..........................................................................................................................……………………..44-48

Sivakumar Palanisamy, Priyatharshni Subramani, Prabhu Narasimman, Manikkampatti Palanisamy Murugesan. 
ADVANCEMENT IN ALPHA-SYNUCLEIN PROTEOMICS: EXPLORING ANALYTICAL TECHNIQUES AND THEIR CLINICAL 
IMPLICATIONS IN PARKINSON’S DISEASE……………………………........................................................…………………………….49-54

Teremetskyi VI, Frolova OH, Batryn OV, Myrza SS, Matviichuk AV, Ryzhenko OS. 
VECTORS OF DEVELOPMENT OF THE UNIFIED MEDICAL INFORMATION SPACE………..................................………………….55-60

Rajaa Hussein Fayadh, Rawnaq Thamer Kadium, H. N. K. AL-Salman, Falah Hassan Shari. 
HPLC METHOD FOR THE QUANTIFICATION OF SOME ACTIVE FLAVONOIDS IN ETHYL ACETATE EXTRACT OF LEAVES OF 
BUTEA MONOSPERMA LINN………………………………………………….......................................................................………………61-64

Tchernev G, Ivanov L, Broshtilova V. 
MULTIPLE KERATINOCYTIC CANCERS AFTER INTAKE OF ANTIHYPERTENSIVES (LISINOPRIL/ BISOPROLOL/HCT) AND 
ANTIARRHYTMICS (PROPAFENONE): THE IMPORTANT NEW LINKS TO THE NITROSO-CONTAMINATION AND THE 
METABOLIC REPROGRAMMING OF THE FUTURE CANCER CELL…………………………………………………………………...65-71

Maryam A. Faiq, Nehad N. Hilal, Mohammed T. Dawood. 
LEVELS OF OSTEOPROTEGERIN AND IRISIN IN POSTMENOPAUSAL OSTEOPOROSIS WOMEN…..…………………………….72-75

Tianhua Du, Guangren Zhou, Shouzhi Wu, Haining Ni. 
UNDERSTAND THE CURRENT SITUATION OF STUDENTS’ PHYSICAL FITNESS TEST AND MEASURES TO IMPROVE THEIR 
PHYSICAL FITNESS TEST SCORES……………………………………………………....................................................………………….76-79

Sosonna L.O, Boiagina O.D, Yurevych N.O, Schevtsov O.O, Avilova O.V, Konoval N.S, Sukhina I.S. 
INDIVIDUAL ANATOMICAL VARIABILITY OF THE ANTEROPOSTERIOR LATERAL DIMENSIONS OF THE FACIAL SKULL IN 
MATURE ADULTS………………………………………………………………………................................................………………….….80-84

Zhanat Ispayeva, Raikhan Bekmagambetova, Mereke Mustafina, Elena Kovzel, Galiya Tusupbekova, Marina Morenko, Timur Saliev, Shynar 
Tanabayeva, Ildar Fakhradiyev. 
RELIABILITY AND VALIDITY OF THE KAZAKH-LANGUAGE ACT QUESTIONNAIRE AS AN ASTHMA CONTROL TOOL.......85-90

Khitaryan D.S, Stepanyan L.S, Khachatryan M.M, Barbaryan M.S. 
JUDO AS AN ALTERNATIVE INTERVENTION MODEL TO PREVENT BULLYING AT SCHOOLS: A PILOT STUDY……………..91-95

Rania M. Tuama, Entedhar R. Sarhat. 
THE ROLE OF MYONECTIN IN PATIENTS WITH TYPE 2 DIABETES MELLITUS………………………………..................................96-99

Rongmin Xu,Shundong Li, Anhua Zheng, Lianping He. 
EFFECT OF XIAOYAO PILLS COMBINED WITH ALENDRONATE ON BONE DENSITY IN POSTMENOPAUSAL PATIENTS WITH 
OSTEOPOROSIS………………………………………………................................................................................................…………….100-101

Nino Kiria, Teona Avaliani, Nino Bablishvili, Nino Chichiveishvili, Giorgi Phichkhaia, Lali Sharvadze, Nana Kiria. 
EFFICACY AND SAFETY OF SILVER NANOCOMPOSITES ON RIFAMPICIN-RESISTANT M. TUBERCULOSIS STRAI
NS…………………………………..................………………………………………………………………………………………………102-108



Dubivska S.S, Hryhorov Y.B, Lazyrskyi V.O, Dotsenko D.G, Lebid P.B. 
THE INFLUENCE OF CHANGES IN CARBOHYDRATE METABOLISM INDICATORS IN PATIENTS WITH POLYTRAUMA 
COMPLICATED BY ALCOHOLIC DELIRIUM ON THE CHOICE OF THE SEDATION METHOD……………….....……………….109-115

Karapetyan A.G, Danielyan M.H, Badalyan B.Yu, Simonyan K.V, Grigoryan V.S, Simonyan М.А, Dallakyan A.M, Simonyan G.M, Simonyan 
R.М. 
PROTECTIVE EFFECT OF A NEW SUPEROXIDE-PRODUCING ENZYME COMPLEX FROM RASPBERRY IN RATS WITH THIRD-
DEGREE THERMAL BURNS............................................................………………………………………………………………………..116-124

Sura Z. Salih, Nehad N. Hilal. 
EVALUATION OF SERUM VASPIN LEVEL IN IRAQI WOMEN WITH GESTATIONAL DIABETES MELLITUS…....……………125-130

Tchernev G, Ivanov L. 
MUSTARDE ROTATION FLAP AS ADEQUATE OPTION FOR HIGH-RISK BCC NEAR THE LOWER EYE LID: THE ADDITIONAL 
INTAKE OF N-NITROSO-FOLIC-ACID AND N-NITROSO-RIVOROXABAN AS COFACTORS/ TRIGGERS OF THE METABOLIC 
REPROGRAMMING OF THE FUTURE CANCER CELL…...................................……………………………………………………….131-137

Nazym Ailbayeva, Aliya Аlimbaeva, Saule Rakhyzhanova, Nazym Kudaibergenova, Duman Berikuly, Sayat Tanatarov, Zaure Dushimova, 
Timur Saliev, Shynar Tanabayeva, Sergey Lee, Ildar Fakhradiyev. 
THE IMPACT OF BIRTH WEIGHT ON INFANT MORTALITY IN KAZAKHSTAN…………….................................………………..138-145

Voloshyn-Gaponov I.K, Lantukh I.V, Mikhanovska N.G, Gulbs O.A, Malieieva O.V, Dikhtiarenko S.Yu, Kobets O.V, Malieiev D.V. 
PSYCHOTHERAPEUTICAL FEATURES OF PERSONS WITH MULTIPLE SCLEROSIS AND HEPATOCEREBRAL 
DEGENERATION............................................................................................................................................................................................146-151

Sevak Sanasar Shahbazyan. 
COMPARATIVE ANALYSIS OF EFFECTS INDUCED BY STANDARD AND MODIFIED LAPAROSCOPIC SLEEVE GASTRECTOMY 
PERFORMANCE ON SHORT TERM AND DISTAL COMPLICATIONS IN PATIENTS WITH 3RD DEGREE OF MORBID 
OBESITY………………………………………….................................................................................…………………………………….152-157

Qutaiba A. Qasim. 
ANTIOXIDANTS, LIPID PROFILES, AND GLUCOSE LEVELS, AS WELL AS PERSISTENT INFLAMMATION, ARE CENTRAL TO 
THE LINK BETWEEN DIABETES MELLITUS TYPE II AND OXIDATIVE STRESS…………...........................................…………..157-161

Stepanyan L.S, Khitaryan D.S. 
RESEARCH ON PSYCHOLOGICAL WELL-BEING AND EMOTIONAL PROFILE OF ADOLESCENTS IN THE CONTEXT OF SCHOOL 
BULLYING………………………………………….........................................................………………………………………………….162-166

Yi Jin, Zhi Luo, Hua-Qin Su, Cui-Ping Li, Cai-Li Wang, Li-Fen Zhang, Feng-Lian Peng, Lian-Ping He, Xiang-Hu Wang. 
SERUM CALCIUM WAS NEGATIVELY ASSOCIATED WITH SERUM IRON AMONG GENERAL POPULATION: FINDINGS FROM A 
CROSS-SECTION STUDY…………………………………………...........................................................................................……………167-169

Stela Dzotsenidze, Lali Pkhaladze, Jenaro Kristesashvili, Nina Davidovi, Samer Hammoude, Marika Zurmukhtashvili. 
FUNCTIONAL STATE OF THE REPRODUCTIVE SYSTEM AFTER UNILATERAL OOPHORECTOMY………….......……………170-174



GEORGIAN MEDICAL NEWS
No 6 (351) 2024

© GMN 6

CLINICAL AND IMAGING OUTCOMES OF XLIF SURGERY FOR LUMBAR SPINAL 
STENOSIS

Tan Minh Hoang1*, Hung Dinh Kieu1, Vu Nguyen1, Trung Kien Tran1, Tan Chor Ngee2, Ha Dai Duong1.
1Hanoi Medical University, Hanoi, Viet Nam.

2Putrajaya hospital, Putrajaya, Malaysia.

Abstract.
Background: To evaluate the treatment outcomes of lateral 

interbody bone graft surgery and posterior percutaneous screws 
for lumbar spinal stenosis 

Methods: This is a cross-sectional descriptive study. There 
were 27 patients with 30 segments of surgery diagnosed with 
lumbar spinal stenosis that were surgically treated with the 
XLIF method. Clinical outcomes measured included VAS 
scores for lower back pain and leg pain, ODI, and JOA scores. 
Magnetic resonance imaging of the lumbar spine after surgery 
was used to evaluate indirect decompression. X-ray or CT scan 
to evaluate bone fusion after 6 months of surgery. Differences 
were determined by independent T-test.

Results: There were 27 patients with 30 segments of surgery. 
They were 12 males and 15 females with an average age of 
58.81±8.1. There was significant improvement in VAS for lower 
back pain from 7.11±1.31 to 3.67±1.3, VAS for leg pain from 
6.81±2.19 to 1.59±1.89, ODI from 26.41±8.95 to 13.69±8.34, 
and JOA score from 7.63±2.87 to 13.5±1.73. A-P diameter 
increased 134%, lateral diameter increased 120%, lateral 
recess depth increased 166%, disc height increased 126%, 
foraminal height increased 124%, spinal canal area increased 
30%. The p-values were all <0.001. The average hospital stay 
was 6.79±3.01 days. Complications included 1 pedicle screw 
malformation, 1 ALL avulsion fracture, 1 abdominal herniation, 
1 venous damage, 1 failure.

Conclusion: XLIF surgery presents a favorable option for 
patients with lumbar spinal stenosis. This is a minimally 
invasive surgical method that reduces pain, reduces bleeding, 
and is effective in indirectly decompressing the spinal canal 
both clinal and imaging.

Key words. Clinical, imaging, lumbar stenosis, lateral 
approach surgery, percutaneous screws.

Abbreviations. XLIF: Extreme Lateral Interbody Fusion; 
VAS: Visual Analogue Score; ODI: Oswestry Disability 
Index; JOA: Japanese Orthopedic Association; MRI: Magnetic 
Resonance Imaging.
Introduction.

Lumbar interbody fusion (LIF) has been recognized as an 
effective method for patients with refractory low back pain due 
to a variety of degenerative lumbar spinal disorders, including 
lumbar stenosis diseases and spondylolisthesis [1]. 

Extreme lateral interbody fusion (XLIF) surgery is defined as 
minimally invasive lateral, retroperitoneal surgery to the anterior 
spinal column with reduced injury to muscles and adjacent 
structures by manual dissection of the retroperitoneal space. We 
conducted initial guidance of the psoas muscle to the surface 
of the psoas muscle, use of the intraoperative neurophysiology 
monitoring when passing through the psoas muscle, extension of 

the retraction system and direct observation of the surgical field, 
placement of a large interbody instrument to open maximum 
intervertebral and orthopedic space expansion. XLIF is indirect 
decompression surgery and thus restoring disc and foraminal 
height resulting in symptomatic relief is its main advantage over 
more invasive decompression and interbody fusion surgeries. 
Indeed, XLIF surgery can reduce post-operative pain, entry 
wounds, tissue trauma, operating, recovery and mobility times 
resulting in shorter hospital stays. 

We conducted research on the topic " Clinical and imaging 
outcomes of XLIF surgery for lumbar spinal stenosis" with 
the aim of:

Evaluating the clinical and imaging effectiveness of lateral 
interbody bone graft surgery and posterior percutaneous screws 
to treat lumbar stenosis.
Materials and Methods.

Patient selection: Our study recruited 27 patients with 30 
segments surgery who were treated with the XLIF method from 
2019 to April 2024. Ethical approval was received from the 
institution’s review board (IRB approval number 853/GCN-
HĐĐĐNCYSH-ĐHYHN)

The indications for XLIF include patients with lumbar spinal 
stenosis, except for patients with paralysis or severe leg pain at 
rest, the absence of a free disc fragment on MRI, bony lateral 
recess, deformities of both lower extremities, diseases that 
greatly affect diagnosis (spinal tuberculosis, spinal arachnoiditis, 
etc.), or patients were previously performed lumbar spinal 
surgery or patients with no clinical manifestations or enable to 
follow-up post-surgery. 

Research Methods: We conducted a cross-sectional 
descriptive study during the mentioned period time. The 
demographic and clinical data were retrieved from medical 
chart reviews. Clinical presentations and imaging investigation 
were collected before, during and after surgery. 

During the operation, we collected several indexes including 
intraoperative monitoring of surgery time, amount of blood 
loss, amount of blood transfusion, and accuracy of screws and 
cages. Treatment outcomes were evaluated at 1 month and 6 
months after the surgery. The outcome measures included the 
VAS for lower leg pain and back pain, the ODI for disability, 
and the JOA scores for functional recovery. All patients had 
plain anteroposterior (AP) and lateral x-rays, dynamic flexion-
extension lateral x-rays before the surgery, at 1 month and 6 
months after surgery. All patients had a lumbar spine magnetic 
resonance imaging study before the surgery, and some of them 
had lumbar spine MRI after surgery. We measure the anterior 
and posterior diameter of the spinal canal, lateral diameter, 
lateral recess depth, spinal canal area, disc height, foraminal 
height pre-operation and post-operation on PACS software [2]. 
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CT or X ray of the lumbar spine was arranged at 6 months after 
the surgery to evaluate the bone fusion status. Reconstruction 
images on the sagittal and coronal planes were used to evaluate the 
formation of bridging bone. Fusion results were classified from 
grade I to grade IV using the Bridwell interbody fusion grading 
system [3]. Grade I or grade II fusion was defined as successful 
fusion. Evaluation of the success or failure of decompression 
surgery based on postoperative clinical symptoms. Indirect 
decompression surgery is considered to have failed when direct 
decompression surgery is required afterward.

Independent T-tests were used to compare the continuous 
variables between groups. Chi-square test was used to compare 
categorical variables between groups. A p-value of < 0.05 was 
considered statistically significant. The data was processed 
using SPSS 20.0 software.
Results.

This study included 12 males and 15 females with an average 
age of 58.81 years (range 36–74 years). These patients received 
30 segments of XLIF, including 1-segment fusion in 24 patients, 
2-segment fusion in 3 patients. L4–5 was the most frequently 
involved level, followed by L3–4, and L2–3. The average 
follow-up period was 17.8 months (range, 1–62 months). The 
average hospital stay was 6.79 days (range, 3–14 days). No 
patient required a blood transfusion. After surgery, the VAS 
for lower back pain had improved from 7.11±1.31to 3.67±1.3, 
and VAS for leg pain improved from 6.81±2.19 to 1.59±1.89. 
After one month the ODI had improved from 26.41±8.95 to 
13.69±8.34. The JOA score had improved from 7.63±2.87 to 
13.5±1.73. All these improvements were statistically significant 
from baseline with p < 0.001. Complications included 1 pedicle 
screw malformation (3.7%), 1 ALL avulsion fracture (3.7%), 
and 1 abdominal herniation (3.7%), 1 failure, 1 venous damage 
(3.7%). Reoperation was required in 2 patients for posterior 
decompression and adjusting the pedicle screw. There was 
no pedicle screw loosening or posterior cage migration. The 
demographic data and clinical outcomes were summarized in 
Tables 1 and 2.

Table 1. Demographic data.
Variable Value
Sex
      Male 12(44.4)
      Female 15 (55.6)
Age (years) 58.81±8.1
       Lumbar stenosis 27 (100)
Segments of XLIF
1-segment
2-segment

24 (88.9)
3 (11.1)

Level distribution (n=21)
                L23
               L34 
               L45

1 (3.3)
6 (20)
23(76.7)

Blood loss (ml) 46.8±94.13 (10-500)
Time surgery (minutes) 132.22±37.45
Length of hospital stay (days) 6.79±3.01
Time follow-up (months) 17.8 (1–62) 

Clinical sign
Lumbar back pain
Radiculopathy
Neurogenic claudication

96.3%
78.8%
85.2%

Complications
         Pedicle screw malformation 1 (3.7)

         ALL avulsions fracture. 1 (3.7)
         Abdominal herniation 1 (3.7)
          Venous damage 1(3.7)
 Failure 1 (3.7)
Fusion results by Bridwell 
grading (n=14) 
Grade 1
Grade   2

6 (43)
8 (57)

Values are presented as a number (%) or mean (range).
ALL, Anterior longitudinal ligament.

Table 2. Summary of clinical outcomes.
Variable (n=27) Preoperative Postoperative P-value
VAS for back pain 7.11±1.31 3.67±1.3 <0.001
VAS for leg pain 6.81±2.19 1.59±1.89 <0.001
ODI 26.41±8.95 13.69±8.34 <0.001
JOA score 7.63±2.87 13.5±1.73 <0.001
Values are presented as mean± standard deviation or a number (%)
VAS, visual analogue scale; ODI, Oswestry Disability Index; JOA, 
Japanese Orthopedic Association.

Thirteen patients with 14 fusion segments underwent CT or 
XQ scan evaluation six months after surgery. Based on the 
Bridwell grading system, the fusion results were grade I in 
6 segments (43%), grade II in 8 segments (57%). Successful 
fusion was achieved in 14 segments (100%). 

21 segments of surgery underwent MRI after surgery to evaluate 
the size of the spinal canal. In those 21 segments of surgery, the 
anterior and posterior diameter increased from 7.73±2.24 mm 
to 10.32±3.00mm, 134% of pre-operation , the lateral diameter 
increased from 13.56±2.97mm to 16.32±2.86mm, 120% of pre-
operation lateral recess depth increased from 1.95±1.39 mm 
to 3.26±0.93 mm, 166% of pre-operation, spinal canal area 
increased from 86.17±34.54 mm2 to 112.19±44.53 mm2, 130% 
of pre-operation, disc height increased from 9.06±2.23 mm 
to 11.40±1.94 mm, 126% of pre-operation, foraminal height 
increased from 16.27±4.03 mm to 20.24±2.76 mm, 124% of 
pre-operation.
Discussion.

Indirect decompression through eXtreme Lateral Lumbar 
Interbody Fusion has been shown to achieve similar or better 
outcomes with regards to pain and disability relief compared to 
direct approaches [4].

In our research group, there were 27 cases of lumbar spinal 
stenosis (Table 1). The main clinical symptoms are back pain 
accounting for 96.3%, radiculopathy accounting for 78.8% and 
neurogenic claudication 85.2% (Table 1).

There were 24 cases of 1-segment XLIF surgery, 3 cases 
of 2-segments XLIF surgery (Table 1). The average surgery 
time was 132.22±37.45 minutes, the average blood loss was 

https://www.physio-pedia.com/Anterior_longitudinal_ligament
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46.8±94.13 ml, there was 1 case of 500ml blood loss due to 
damage to the iliac vein. There were no cases requiring blood 
transfusion during or after surgery, the average hospital stay 
was 6.8±2.93 days (Table 1). There was 1 segment at L23, 6 
segments at L34, 23 segments at L45.

Assessing the VAS score after surgery, the back VAS score 
decreased from 7.11±1.31 to 3.67±1.3 after surgery (P<0.001) 
(Table 2). The leg VAS decreased from 6.81±2.19 to 1.59±1.89 
after surgery (p<0.001) (Table 2). Rogers et al. [5] studied XLIF 
surgery for 63 patients with grade II spondylolisthesis, with an 
average follow-up period of 12 months. The results showed 
that the most common surgical level was L4-5 (97%), 84% 
of patients were female, average age was 66. The majority of 
patients (71%) had undergone previous lumbar spine surgery. 
The average amount of blood loss decreased by 1.4g (after 
surgery compared to before surgery), the average hospital stay 
was 1.2 days. 2 cases (3.4%) of complications were: 1 case of 
intestinal obstruction after surgery, 1 case of screw fracture 14 
months after a traffic accident. There was no nerve damage or 
infection. VAS score improved 75% (8.7 to 2.2), disc height 
increased 96% (4.6mm to 9.0mm), slippage improvement was 
11.1mm to 3.6mm. Most patients had complete bone union with 
an improved Lenke score of 1.1 after 12 months. 89% of patients 
described being satisfied or very satisfied with the results.

X-ray examination after surgery showed that 1 case had 
pedicle screw malformation (Figure 3). The patient showed 
signs of nerve root compression. Postoperative X-ray showed 
pedicle screw malformation. After 2 days, the patient had 
surgery to reset the screw, and all in cases the cage was placed 
in the correct position (Table 2).

There was one case (3,7%) of failure after indirect 
decompression surgery, however, after direct posterior 
decompression surgery, there was no compression and after a 
period of rehabilitation, the patient recovered well. Oliveira et 
al. [6] reported that 9.5% of patients had insufficient relief of 
nerve compression symptoms and required additional direct 
posterior decompression. The causes of failure included cage 
subsidence, loss of sagittal alignment correction, and persistent 
central and foraminal stenosis. 

Rentenberger et al. [7] reported an 18.8% reoperation rate due 
to neurological symptoms, pain, or radiculopathy. Kim et al. 
[8] showed that the rate of additional posterior decompression 
after XLIF was 60% while Park et al. [9] reported that the 
rate posterior decompression after indirect decompression 
and instrumentation was as high as 72.1% in patients with leg 
pain that improved ≤ 50% after the index procedure. A few 
reports have provided clear guidance for selecting appropriate 
patients for indirect decompression. Lim et al. [10] proposed the 
prerequisite of preoperative postural pain status to guide patient 
selection for indirect decompression with XLIF. The ability 
to achieve a pain-free position, such as sitting or lying, was a 
clinical predictor of successful XLIF for patients with lumbar 
spinal stenosis. Gabel et al. [11] suggested an algorithmic 
approach to predict success of indirect decompression with 
LLIF. Patients who achieved pain relief at rest and lacked facet 
fusion, free disc fragments, facet cysts, osteoporosis, and severe 
spinal stenosis were unlikely to require revision surgery for 

direct decompression. In the study by Wicharn Yingsakmongkol 
and colleagues in 2022 [12], the success rate of indirect lateral 
decompression surgery was 93.3%. The author also commented 
that patient selection for surgery plays an important role in the 
success of the surgery. The author selected patients with pain 
relief when walking, standing, and when resting. The height of 
the intervertebral disc increased by at least 1mm when in a lying 
position, no muscle weakness greater than grade IV, and no 
posterior compression such as a cyst, joint facet and no migrated 
disc herniation. Do not select patients with congenital spinal 
stenosis or short spinal pedicles, do not select patients with bone 
spurs compressing the lateral recess, do not select patients with 
radicular pain without Improved bending position. The author 
also commented that during surgery, a disc height of at least 
10mm will increase the likelihood of success. In the study of 
Sertac Kirnaz et al. [13], they showed that one of the causes 
of failure of decompression is bony lateral recess stenosis. The 
author also suggests direct decompression for severe cases of 
lateral recess stenosis.

Timothy Y. Wang et al. [14] also concluded that bony lateral 
recess stenosis is an important factor of failure in indirect 
decompression surgery. Of 45 patients (age 65.6 ± 10.5 years; 
14 male) involving 101 spinal levels included in this study, 13 
(29%) failed indirect decompression.

There was 1 case (5%) of abdominal wall hernia after surgery 
requiring abdominal wall restoration surgery (Table 2), 1 case 
of ALL avulsion fracture, 1 case of pedicle screw malformation 
which required reoperation to adjust the pedicle screw. There 
were no cases of dural damage, major blood vessel damage or 
post-operative infection.

In our research group, 21 segments surgery floors had 
postoperative magnetic resonance imaging to evaluate the 
size of the spinal canal, disc height, lateral recess depth and 
foraminal height after surgery (Figure 4). In those 21 segments 
of surgery, the anterior and posterior diameter increased from 
134% of pre-operation, the lateral diameter increased 120% 
of pre-operation lateral recess depth increased 166% of pre-
operation, spinal canal area increased 130% of pre-operation, 
disc height increased from 126% of pre-operation, foraminal 
height increased 124% of pre-operation (Figures 1 and 2). In 
Hiroaki Nakashima’s study the thecal sac increased 189% [15].

In Wicharn Yingsakmongkol's study [12], it was shown that in 
the successful group the disc height increased from 8.08 mm to 
12.195 mm, in the failed patient group the disc height increased 
from 7.47 mm up to 9.39 mm, foraminal height in the success 
group increased from 17.05 mm to 19.7 mm, in the failed group 
increased from 16.58 mm to 18 mm.

In our study, there were 14 surgical stages that were followed 
for more than 6 months, with X-rays or CT scan, showing that 
the bone fusion rate of grade 1 was 43%, grade 2 was 57% 
(Figure 5). This is also the advantage of XLIF surgery when 
placing a larger cage. In Kanthika Wasinpongwanich's study, 
comparing the bone fusion rate of XLIF with TLIF, it showed 
that after 1 year, the bone fusion g rate of XLIF was better 
(72.7% compared to 83.07%), however after 2 years, the rate 
was not difference [16].

Rodgers et al. [17] compared the complications of 60 patients 
aged 80 years or older undergoing interbody fusion (20 
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Figure 1. Change MRI in spinal diameter before and after surgery.

Figure 2. Change MRI in spinal canal area after surgery.

Figure 3. X ray after surgery to evaluate the accuracy of screws and cage.



10

Figure 4. MRI before (A) and after (B) surgery.

Figure 5. The lumbar spine CT scanner 6 months post-surgery evaluated the bone fusion grade (A-B).

PLIF patients and 40 XLIF patients). The average number of 
PLIF treatment floors was 2.6 while the average number of 
XLIF treatment floors was 1.6. When comparing, the author 
commented that the blood loss rates of PLIF and XLIF were 
2.7g and 1.4g respectively, blood transfusion rates were 70% 
and 0%, complications were 60% vs 7.5%, The length of 
hospital stays was 5.3 days versus 1.3 days, the reoperation rate 
was 15% versus 5%, and the 6-month mortality rate was 30% 
versus 2.5%. In a separate study of XLIF the authors compared 
patients with BMI below and above 30 (obesity threshold). The 
author also concluded that there were similarities in hospital 
stay, blood loss, and complications (the author did not mention 
any cases of infection in either group). From there, the author 
concluded that the risk of patients with high age and BMI in 
traditional surgery had changed in XLIF [18] surgery.
Conclusion.

Treatment of spinal stenosis with XLIF surgery through the 
retroperitoneal psoas muscle is a minimally invasive method. 
This is an indirect decompression method for spinal stenosis. 
The level of improvement in clinical symptoms and imaging 

shows the effectiveness of the method. This method helps 
patients recover quickly after surgery, has little blood loss. 
However, patient selection plays an important role in the 
success of surgery.
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