
 E O R G I A N
 EDICAL

EWS

ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ

Медицинские новости Грузии
cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

No 2 (311) Февраль 2021ISSN 1512-0112

ТБИЛИСИ - NEW YORK



GEORGIAN 
MEDICAL 

NEWS
No 2 (311) 2021

ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ

ТБИЛИСИ - НЬЮ-ЙОРК

Published in cooperation with and under the patronage 
of the Tbilisi State Medical University

Издается в сотрудничестве и под патронажем  
Тбилисского государственного медицинского университета

gamoicema Tbilisis saxelmwifo samedicino universitetTan 
TanamSromlobiTa da misi patrona;iT



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 рецензируемый 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.



МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

Ежемесячный совместный грузино-американский научный электронно-печатный журнал 
Агентства медицинской информации Ассоциации деловой прессы Грузии, 
Международной академии наук, индустрии, образования и искусств США.

Издается с 1994 г., распространяется в СНГ, ЕС и США

ГЛАВНЫЙ РЕДАКТОР
Николай Пирцхалаишвили

НАУЧНЫЙ РЕДАКТОР
Елене Гиоргадзе

ЗАМЕСТИТЕЛЬ ГЛАВНОГО РЕДАКТОРА
Нино Микаберидзе

НАУЧНО-РЕДАКЦИОННЫЙ СОВЕТ
Зураб Вадачкориа - председатель Научно-редакционного совета

Михаил Бахмутский (США), Александр Геннинг (Германия), Амиран Гамкрелидзе (Грузия), 
Константин Кипиани (Грузия), Георгий Камкамидзе (Грузия), 

Паата Куртанидзе (Грузия), Вахтанг Масхулия (Грузия), 
Тенгиз Ризнис (США), Реваз Сепиашвили (Грузия), Дэвид Элуа (США)  

НАУЧНО-РЕДАКЦИОННАЯ КОЛЛЕГИЯ
Константин Кипиани - председатель Научно-редакционной коллегии

Архимандрит Адам - Вахтанг Ахаладзе, Амиран Антадзе, Нелли Антелава, Тенгиз Асатиани,
Гия Берадзе, Рима Бериашвили, Лео Бокерия, Отар Герзмава, Лиана Гогиашвили, Нодар Гогебашвили, 

Николай Гонгадзе, Лия Дваладзе, Тамар Долиашвили, Манана Жвания, Тамар Зерекидзе, 
Ирина Квачадзе, Нана Квирквелия, Зураб Кеванишвили, Гурам Кикнадзе, Димитрий 

Кордзаиа,Теймураз Лежава, Нодар Ломидзе, Джанлуиджи Мелотти, Марина Мамаладзе, 
Караман Пагава, Мамука Пирцхалаишвили, Анна Рехвиашвили, Мака Сологашвили, Рамаз Хецуриани, 

Рудольф Хохенфеллнер, Кахабер Челидзе, Тинатин Чиковани, Арчил Чхотуа, 
Рамаз Шенгелия, Кетеван Эбралидзе

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177, 
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Версия: печатная. Цена: свободная. 
Условия подписки: подписка принимается на 6 и 12 месяцев. 

По вопросам подписки обращаться по тел.: 293 66 78.
Контактный адрес: Грузия, 0177, Тбилиси, ул. Асатиани 7,  IV этаж, комната 408

тел.: 995(32) 254 24 91,  5(55) 75 65 99
 Fax: +995(32) 253 70 58, e-mail: ninomikaber@geomednews.com; nikopir@geomednews.com

По вопросам размещения рекламы обращаться по тел.: 5(99) 97 95 93
				    © 2001. Ассоциация деловой прессы Грузии
				    © 2001. The International Academy of Sciences,  
					       Education, Industry & Arts (USA)



NINITEX INTERNATIONAL, INC.
3 PINE DRIVE SOUTH
ROSLYN, NY 11576 U.S.A.

GEORGIAN MEDICAL NEWS
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; International Academy of Sciences, Education, Industry and Arts (USA).

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

EDITOR IN CHIEF
Nicholas Pirtskhalaishvili

scientific editor
Elene Giorgadze

Deputy Chief Editor
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council

Michael Bakhmutsky (USA), Alexander Gënning (Germany), 
Amiran Gamkrelidze (Georgia), David Elua (USA), 

Konstantin Kipiani (Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia), 
Vakhtang Maskhulia (Georgia), Tengiz Riznis (USA), Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Konstantin Kipiani - Head of Editorial board 

Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava, 
Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze, 

Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Tamar Doliashvili, Ketevan Ebralidze, 
Otar Gerzmava, Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze, 

Rudolf Hohenfellner, Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze, 
Dimitri Kordzaia, Irina Kvachadze, Nana Kvirkvelia, Teymuraz Lezhava, Nodar Lomidze, Marina 

Mamaladze, Gianluigi Melotti, Kharaman Pagava, Mamuka Pirtskhalaishvili, 
Anna Rekhviashvili, Maka Sologhashvili, Ramaz Shengelia, Tamar Zerekidze, Manana Zhvania

CONTACT ADDRESS IN TBILISI
GMN Editorial Board
7 Asatiani Street, 4th Floor
Tbilisi, Georgia 0177						    

WEBSITE
www.geomednews.org

		

CONTACT ADDRESS IN NEW YORK

Phone: +1 (917) 327-7732

	 Phone:  995 (32) 254-24-91
       995 (32) 253-70-58

Fax: 995 (32) 253-70-58



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.
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reziume

daCqarebuli gamojanmrTeleba qirurgiuli Care-
vis Semdeg tradiciuli mkurnalobis winaaRdeg 
gegmiur koloreqtul qirurgiaSi: restrospeq-
tuli kohortuli kvleva

i.aRdgomelaSvili, Bb.mosiZe, g.merabiSvili, 
z.demetraSvili

Tbilisis saxelmwifo samedicino universiteti; 
maRali samedicino teqnologiebis centri, sauni-
versiteto klinika, saqarTvelo

 kvlevis mizans warmoadgenda ERAS gaid-
lainebis gavlenis gansazRvra koloreqtuli 
qirurgiis dros sawoldReebis raodenobasa 
da sxva garTulebebis ricxvze tradiciuli 
mkurnalobis meTodebTan SedarebiT.
 Catarda aRniSnuli gaidlainebis aqtiuri 

implementacia yoveldRiur praqtikaSi. 87  pa-
cienti, romlebsac koloreqtuli qirurgiuli 
mkurnaloba Cautarda ERAS gaidlainebis princi-
pebis mixedviT, gaerTianda sakvlev jgufSi. amav-
droulad, retrospeqtulad Segrovda bolo 2 

wlis manZilze Catarebuli 120 pacientis gegmi-
uri koloreqtuli qirurgiis SemTxvevebis masa-
lebi,  daxarisxda preoperaciuli, intraoperaci-
uli qirurgiuli da anesTezio-logiuri monace-
mebis, postoperaciuli analgeziisa da nebismieri 
saxis garTulebebis gaTvaliswinebiT da gaerTi-
anda tradiciuli mkurnalobis jgufSi (sakon-
trolo jgufi).
 tradiciuli mkurnalobis jgufSi gegmiuri 

koloreqtuli qirurgia xSirad asocirdeboda 
gaxangrZlivebul sawoldReebTan - 8-10 dRe, aseve,  
dafiqsirda infeqciebis maRali ricxvi - 24.2%, 30 
dRis ganmavlobaSi rehospitalizaciebis ricxvma 
Seadgina 30.8%, PONV - 44.2%, respiratoruli gar-
Tulebebi - 6.7%, Rrma venebis Trombozi - 3.3%, ga-
xangrZlivebuli postoperaciuli ileusi - 16.7%.
CaTarebulma kvlevam aCvena, rom ERAS-is jguf-

Si tradiciuli mkurnalobis jgufTan Sedare-
biT sawoldReebis ricxvi iyo Semcirebuli, sa-
Sualod, 5 dRemde, postoperaciuli PONV Seadgina 
6.9%, postoperaciuli ileusi - 5.7%, qirurgiuli 
midamos Wrilobis infeqcia - 3.4%, Rrma venebis 
Trombozi, Sardis Sekaveba,  30 dRis ganmavloba-
Si rehospitalizaciebi da respiratoruli gar-
Tulebebi ar gamovlinda.

NECROTIC FASCIITIS AS A COMPLICATION OF ACUTE DESTRUCTIVE APPENDICITIS

Kanadashvili O., Belykh E., Soborov M., Alekseev V., Stolyarchuk E., Atayan A.
.

Federal State Autonomous Educational Institution of Higher Education I.M. Sechenov First Moscow 
State Medical University of the Ministry of Health of the Russian Federation (Sechenov University) 

Institute of Clinical Medicine. N.V. Sklifosovsky. Department of Hospital Surgery, Russia

Acute appendicitis is the second most frequent cause (af-
ter acute cholecystitis) of hospitalization in a surgical hospital 
for urgent indications of 10-30% and the first in the number of 
emergency operations performed is 60-80% [8]. The social sig-
nificance of the problem of acute appendicitis is due to its high 
prevalence. Acute appendicitis is the cause of acute abdomen in 
7–8% of cases worldwide [2,13]. The timely diagnosis of acute 
appendicitis is difficult due to the variability of the clinical pic-
ture and depends on the degree of inflammatory changes in the 
appendix wall, localization, age, reactivity, and the presence or 
absence of complications of concomitant diseases.

Necrotic fasciitis (NF) is an extremely rare fatal complication 
of acute appendicitis [7,12]. It is characterized by a rapidly fatal 
necrotic infection, which progresses rapidly in fascia and soft 
tissues and, with untimely medical care, leads to the develop-
ment of septic shock and multiple organ failure. Early diagnosis 
of this fatal complication is critical to achieving optimal treat-
ment outcomes.

Necrotic fasciitis, the most commonly used term to describe 
necrotic soft tissue infection (NSTIs), but it is only one of its 
manifestations. The term necrotic fasciitis was first coined by 
Wilson [24].

Necrotic fasciitis is a secondary complicated infection of the 
skin and soft tissues of 3rd-4th level according to the classifica-
tion of surgical infections of the skin and soft tissues as per Rus-
sian national guidelines 2015 [15].

We present here a clinical case of necrotic fasciitis of the right 
lower limb, without damage to the anterior abdominal wall, sec-
ondary to the perforated process, as an extremely rare complica-
tion of appendicitis.

Case report. In January 2019 a 78-year-old patient with a 
2-day history of general weakness, pain in the right lumbar re-
gion and in the right leg with impaired sensitivity was delivered 
to the admission department of the Clinical Hospital named after 
S.S. Yudina by the ambulance team.
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Upon admission, the general condition of the patient was 
severe. Blood pressure 80/40mm Hg, pulse 95 beats per min-
ute, respiratory rate 17 min, body temperature 36.9 ° C, lack of 
urine, 200 ml of urine was obtained during catheterization of the 
bladder. On physical examination: the tongue is dry, not taxed. 
The abdomen is symmetrical, moderately swollen, locally tense 
and painful in the right iliac region, where positive symptoms 
of peritoneal irritation are determined, the right leg is swollen, 
subcutaneous fatty tissue is infiltrated, and soreness along the 
large saphenous vein is noted. Subcutaneous emphysema in 
the lower abdomen and right lower limb was not determined. 
Laboratory data showed white blood cells 9.6 × 10 9/l, myelo-
cytes 1%, metamyelocytes 2%, hemoglobin 12.1 g/dl, creatinine 
137 μmol/l (1.55 mg/dl), C reactive protein 388.2 mg/l, sodium 
121.1 mmol/l, glucose 5.0 mmol/l (90.75 mg/dl).

Ultrasound of the abdominal cavity and pelvis revealed cal-
culi in the gall bladder up to 5 mm without signs of acute inflam-
mation, there was no free fluid in the abdominal cavity, an in-
testinal loop was expanded to 40 mm, pendulum-like peristalsis 
was determined in the right half of the abdominal cavity.

During computed tomography of the abdominal cavity 
with bolus contrast, the appendicular infiltrate was measured 
25x31x35 mm, with the location of the appendix retrocecal up 
to 12 mm wide, with fuzzy contours. Infiltration of the right 
lumbar muscle with hypo-intensive areas and the right pirifor-
mis muscle was noted. Cholecystolithiasis. CT scan of the right 
lower limb was not performed.

Fig. 1. CT scan of the abdomen and pelvis

The head of the white arrow indicates the area of ​​fiber com-
paction around the appendix and is regarded as a periappendicu-
lar infiltrate. It is noteworthy that there is a close relationship 
between this appendicular infiltrate and the fascia of the right 
lumbar muscle, which is increased in volume compared to the 
contralateral one. The presence of the fluid component both in 
the subfascial space and between fibers of the abdomen of the 
muscle are noted (X-ray density of the right lumbar muscle is 19 
units .N, left-39 units.N). (A). Also noteworthy is the increase 
in the volume of the right ileal muscle (white arrow) compared 
with the left ileal muscle (double-headed arrow).

Fig. 2. CT scan of the abdomen and pelvis

The heads of the white arrows indicate the area of compaction 
and radial severity of the fiber located around the appendix and 
regarded as a periappendicular infiltrate (A).

It is noteworthy that there is a close relationship between this 
appendicular infiltrate and fascia of the lumbar muscle (coro-
nary projection, B).

Numerous rounded inclusions (most likely appendicular 
stones) are visualized in the area of the appendix.

Fig. 3. CT scan of the abdomen and pelvis

On the axial section of the middle floor of the pelvis, the heads 
of the white arrows indicate the zone of the increased cellular 
tissue lateral space of the cavity of the pelvis, the head of the 
double arrow shows the increased abdominal volume of the in-
ternal obstructive muscle. The white arrow shows the intact ab-
domen of the internal obstructive muscle on the left (A)

On the coronary section of the central region of the small 
pelvis, the heads of the white arrows indicate edematous and 
densified fiber of the lateral space, with propagation through 
the obstruction hole into the femoral canal. The double head of 
the white arrow indicates the enlarged abdominal volume of the 
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external obturator muscle. The white arrow indicates the intact 
abdomen of the external obturator muscle on the left (B).	

Ultrasound dopplerography of the veins of the lower extremi-
ties: ultrasound signs of thrombosis were not detected. Necrotic 
fasciitis has not been diagnosed.

The patient was urgently operated on laparoscopically for 
acute gangrenous appendicitis. Upon surgery during the audit 
in the right iliac region, a loose infiltrate (dome of the cecum 
and parietal peritoneum) with fibrin and scanty effusion was re-
vealed. The appendix was located retrocecally, the apex retro-
peritoneally. When the infiltrate was divided, an abscess opened 
asnd revealed gangrenous appendix with perforation. Appendec-
tomy, debridement and drainage of the abdominal cavity were 
performed. Sowing taken.

Ten hours after the operation, a deterioration was noted: 
an increase in body temperature to 38.5° C, leukocytosis - 
15.4x10 9/L, a linear section of hyperemia appeared on the me-
dial surface of the right thigh. In the popliteal fossa sections of 
linear necrosis were noted. In the region of the tibia on the me-
dial surface, a large area of ​​the skin turned bluish-purple without 
clear boundaries (Fig. 4,5).

 

Fig. 4. 

Fig. 5.

Fig. 4, 5. Skin changes in the lower leg and popliteal fossa

The patient was diagnosed with necrotic fasciitis of the right 
lower limb and reoperated. An autopsy of phlegmon of the right 
thigh and lower leg was performed, revision of the retroperito-
neal space on the right. During the operation, pronounced edema 
of the soft tissues and muscles was established, purulent, turbid 
discharge with gas bubbles located in the subcutaneous tissue 
and under the fascia. Fascias are dull gray, mucus, with patches 

of necrosis on the fascia of the thigh, lower leg and popliteal 
region, on the calf muscle. Purulent streaks were revealed on 
the posterior thigh, between the calf and soleus muscles. In 
the proximal direction, access was made to the retroperitoneal 
space, purulent discharge was not revealed (Figure 7,8). Wounds 
sanitized with antiseptic solutions and drained. Crops taken. Mi-
crobiological examination of the material from the appendicu-
lar abscess, peritoneum, and muscles yielded: Escherichia coli, 
Acinetobacter baumannii, Klebsiella pneumoniae, Enterococcus 
faecalis (necrotic fasciitis type I).

Fig. 7. 

Fig. 8. 
Fig. 7,8. Open phlegmon of the right thigh and lower leg

In the postoperative period, the patient was in the intensive 
care unit on mechanical ventilation with unstable hemodynam-
ics, on inotropic support. On the 4th day from admission to the 
clinic, a lower tracheostomy was applied. Complex treatment 
was carried out, which included infusion therapy aimed at cor-
recting water-electrolyte, acid-base, protein, carbohydrate bal-
ance. Antibacterial therapy with the following antibiotics: invaz, 
meronem, linezolid, metronidazole, fluconazole. Sanitation and 
surgical treatment of purulent foci were performed. During the 
control CT scan 4 days after the hospitalization in the hospital 
and 6 days from the onset of the disease, an undrained retro-
peritoneal abscess on the right was revealed. An autopsy and 
sanitation, drainage of the retroperitoneal space were performed. 
An abscess of 150 ml was revealed medially to the inside of 
the right lumbar muscle and caudally to the sacrum. But despite 
the treatment, the disease progressed, wet gangrene of the right 
lower limb developed. The patient underwent amputation at the 
level of the upper third of the right thigh.
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Table 1. Elements of a Laboratory Risk Index for Necrotic Fasciitis (LRINEC)
Laboratory marker Grade Evaluation

 SRP (mg/dl) <150 = 0 point 
> 150 = 4 point

WBC (mm3)
<15 = 0 points 
15-25 = 1 point 
> 25 = 2 point

Hgb (g/dl)
> 13,5 = 0point  

11,6-13,5 = 1point 
<11,5 = 2 point

Serum sodium > 135 = 0point  
<135 = 2point

Serum creatinine ≤ 1.6 = 0point  
> 1.6 = 2 point

Serum glucose <180 = 0point 
> 180 = 1 point

SRP - S-reactive protein

The course of the disease was complicated by sepsis, septic 
shock, bilateral pneumonia, multiple organ failure syndrome, 
cerebral edema. The patient died on the 8th day from the mo-
ment of hospitalization.

Necrotic fasciitis is one of the life-threatening manifestations 
of necrotic soft tissue infections (NSTIs) and is characterized 
primarily by damage of the fascia and subcutaneous fat. The 
mortality rate is high from 6 to 76% [10,14,19,25]. NF morbid-
ity is low: 0.4 cases per 100,000 in the UK [4].

We did not find any data in the Russian literature on the in-
cidence of NF. In the United States 1,000 cases of NSTIs are 
recorded per year; however, there is a tendency towards an in-
crease in the incidence rate [12,11], and the objective reasons 
for this are unclear. It is possible that this is due to an increased 
understanding of the problem and a clearer registration of these 
cases, increased resistance to antimicrobials, bacterial virulence, 
and a rise in the number of patients with weakened immunity 
due to diabetes mellitus, treatment of malignant tumors, HIV.

 Necrotic fasciitis as one of the manifestations of NSTIs is 
divided into 3 bacteriological types [20]. Type I - NF caused 
by polymicrobial infection with various types of gram-positive 
cocci, gram-negative rods and anaerobes, including clostridial. 
Type II - NF caused by β-hemolytic group A streptococci, ei-
ther individually or in combination with staphylococcal species. 
Type III - NF caused by gram-negative marine organisms (V. 
vulnificus).

Necrotic fasciitis, which develops as a fatal complication of 
acute appendicitis, is extremely rare, we did not find a single 
article in Russian-language literature, and only 18 cases were 
recorded in English literature, with a mortality rate of 35% 
[3,5,6,9,16,18,23].

In an article by Taif and Alravi [16], only three cases of acute 
appendicitis complicated by NF were noted, with a predominant 
lesion of the right lower limb, which is probably due to the direct 
spread of the infection along the neurovascular bundles of the 
right thigh.

A high mortality rate is associated with the rapid progression 
of the disease with the development of septic shock and multiple 
organ failure. This is almost always associated with perforation 
of the retrocecal, retroperitoneally located process and with de-
layed diagnosis and surgical treatment.

The rarity of this formidable and fatal disease determines the 
difficulties of early diagnosis and timely treatment, since most 

doctors can see one case of NSTIs throughout their medical ca-
reer. Diagnosis is also complicated by the fact that a necrotiz-
ing infection of soft tissues spreads into the deep layers, and 
skin manifestations (erythema, edema, discoloration of the skin, 
bulla, subcutaneous emphysema) already indicate a progressive 
stage of the disease. And in the early stages, mild erythema on 
the skin can be mistaken for cellulite. The disproportion of skin 
manifestations with severe pain and signs of a systemic reac-
tion to inflammation should alert the doctor regarding necrotic 
fasciitis.

To facilitate the diagnosis of necrotizing soft tissue infec-
tion (NSTIs), several assessment systems have been developed. 
Wall and colleagues [21,22] found that white blood cell count 
(WBC) <15,000 cells/mm 3 and serum sodium levels above 135 
mmol/L had a negative predictive value of 99% and a sensitivity 
of 90% for detecting NSTIs. The most widely accepted indicator 
is the laboratory risk indicator of necrotic fasciitis (LRINEC), 
developed by Wong and colleagues [26] LRINEC is based on 
determining the level of C-reactive protein, the number of leu-
kocytes, the level of hemoglobin, sodium, creatinine and glu-
cose in the blood serum of patients (Table 1)

Points ≥6 were found to have 92% positive predictive value 
and 96% negative predictive value. Although this indicator is 
widely used, it has never been confirmed, and the authors them-
selves noted that many other conditions can cause similar labo-
ratory disorders. In addition, its use is limited in the presence of 
competing inflammatory conditions.

An X-ray examination for the diagnosis of NF is ineffective, 
since the detection of subcutaneous emphysema is characteristic 
only for clostridial infection, and with other types of infection 
it is extremely rare, and then in the later stages of the disease.

Ultrasound gives good results for the detection of superficial 
abscesses; as for assess of the deeper layers there is a lack of 
sensitivity and specificity [20].

Computed tomography is the preferred diagnostic method, 
due to its higher sensitivity. However, CT scans are not specific. 
With CT, it is possible to determine the asymmetric thickening 
of the fascia to reveal subcutaneous accumulation of gas along 
the fascial planes, abscess. With CT treatment can be monitored.

Magnetic resonance imaging is also quite sensitive, but 
does not have specificity, since tissue enhancement during T2-
weighted imaging is often observed after trauma and other non-
infectious inflammatory processes [1].
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The gold standard for the diagnosis of NF is an early operative 
(surgical) audit, subject to a high clinical suspicion of NF.

Conclusions. Due to the rarity of this potential fatal compli-
cation, knowledge of the clinical manifestations of NF is a key 
factor. The early clinical manifestations of NF may be insignifi-
cant, therefore, early recognition and clinical alertness, aggres-
sive surgical treatment with antibacterial therapy with broad-
spectrum antibiotics are the main factors necessary to reduce the 
level of complications and mortality.
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SUMMARY

NECROTIC FASCIITIS AS A COMPLICATION OF 
ACUTE DESTRUCTIVE APPENDICITIS

Kanadashvili O., Belykh E., Soborov M., Alekseev V., 
Stolyarchuk E., Atayan A.

Federal State Autonomous Educational Institution of Higher 
Education I.M. Sechenov First Moscow State Medical Universi-
ty of the Ministry of Health of the Russian Federation (Sechenov 
University) Institute of Clinical Medicine. N.V. Sklifosovsky. De-
partment of Hospital Surgery, Russia

 
The timely diagnosis of necrotic fasciitis (NF) – an extremely 

rare fatal complication of acute appendicitis is difficult due to 
the variability of the clinical picture and depends on the degree 
of inflammatory changes in the appendix wall, localization, age, 
reactivity, and the presence or absence of comorbidities. It is 
characterized by high mortality rate, associated with the rapid 
progression of the disease with the development of septic shock 
and multiple organ failure.

A clinical case of necrotic fasciitis of the right lower limb 
without damage of the anterior abdominal wall, secondary to the 
perforated process, as an extremely rare complication of appen-
dicitis is presented. A 78-year-old patient was urgently operated 
on laparoscopically for acute gangrenous appendicitis. Necrotic 
fasciitis has not been diagnosed. Ten hours after the operation, 
the diagnosis of NF was established and the patient underwent 
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phlegmon autopsy of the right thigh and lower leg, revision of 
the retroperitoneal space on the right. Subsequently, sanita-
tion and surgical treatment of purulent foci were performed. 
Despite the ongoing comprehensive treatment in the inten-
sive care unit using broad-spectrum antibiotics the disease 
progressed, and wet gangrene of the right lower limb devel-
oped. The patient underwent amputation at the level of the 
upper third of the right thigh. The course of the disease was 
complicated by sepsis, septic shock, bilateral pneumonia, 
multiple organ failure syndrome, cerebral edema. The patient 

died on the 8th day from the moment of hospitalization.
The rarity of this formidable and fatal disease determines the 

difficulties of early diagnosis and timely treatment, since most 
doctors can see one case of NSTIs throughout their medical ca-
reer. Our case shows how important the early diagnosis of this 
fatal complication is, as it is crucial for achieving optimal treat-
ment results.

Keywords: necrotic fasciitis, necrotic soft tissue infection, 
complications of appendicitis, retroperitoneal phlegmon, puru-
lent surgery.
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НЕКРОТИЧЕСКИЙ ФАСЦИИТ - ОСЛОЖНЕНИЕ ОСТРОГО ДЕСТРУКТИВНОГО АППЕНДИЦИТА 
(КЛИНИЧЕСКИЙ СЛУЧАЙ)

Канадашвили О.В., Белых Е.Н., Соборов М.А., Алексеев В.С., Столярчук Е.В., Атаян А.А.

 ФГАОУ ВО «Первый Московский государственный медицинский университет им. И.М. Сеченова» 
Минздрава России (Сеченовский университет); Институт клинической медицины им. Н.В. Склифосовского, 

кафедра госпитальной хирургии, Россия

Острый аппендицит – вторая по частоте (после острого 
холецистита) причина госпитализации в хирургический 
стационар по неотложным показаниям (10-30%) и первая 
– по количеству выполняемых экстренных операций - 
60-80%. Социальная значимость проблемы острого ап-
пендицита обусловлена его высокой распространенностью. 

Некротический фасциит (НФ) является крайне редким 
фатальным осложнением острого аппендицита. Он харак-
теризуется быстро прогрессирующей по фасции и мягким 
тканям потенциально смертельной некротической инфек-
цией, которая при несвоевременно оказанной медицин-
ской помощи приводит к развитию септического шока и 
полиорганной недостаточности. НФ является одним из 
опасных для жизни проявлений некротической инфекции 
мягких тканей (НИМТ) и характеризуется поражением в 
первую очередь фасции и подкожной жировой клетчатки. 
Уровень смертности высокий - от 6 до 76%. 

В статье представлен клинический случай НФ правой ниж-
ней конечности без поражения передней брюшной стенки, 
вторичного по отношению к перфорированному отростку, как 

крайне редкое осложнение аппендицита. Пациентка, 78 лет, 
по поводу острого гангренозного аппендицита экстренно 
прооперирована лапароскопически. НФ не диагностиро-
ван. Спустя 10 часов после операции установлен диагноз 
НФ и пациентке выполнено вскрытие флегмоны правого 
бедра и голени, ревизия забрюшинного пространства спра-
ва. В дальнейшем выполнялась санация и хирургическая 
обработка гнойных очагов. Несмотря на проводимое ком-
плексное лечение в отделение реанимации с использовани-
ем антибиотиков широкого спектра действия, заболевание 
прогрессировало, развилась влажная гангрена правой ниж-
ней конечности. Пациентке выполнена ампутация на уровне 
верхней трети правого бедра. Течение заболевания ослож-
нилось сепсисом, септическим шоком, двусторонней пнев-
монией, синдромом полиорганной недостаточности, отеком 
головного мозга. Пациентка умерла на 8-е сутки от момента 
госпитализации. 

Приведенный случай является подтверждением реша-
ющего значения ранней диагностики НФ для достижения 
оптимальных результатов лечения.

reziume

nekrozuli fasciiti - mwvave destruqciuli apendicitis garTuleba (klinikuri SemTxveva)

o.yanadaSvili,  e.belixi,  m.soborovi,  v.aleqseevi,  e.stoliarCuki,  a.ataiani

moskovis i. seCenovis sax. pirveli saxelmwifo samedicino universiteti (seCenovis universiteti); 
n. sklifosovskis sax. klinikuri medicinis instituti, 
hospitaluri qirurgiis kaTedra, ruseTis federacia

mwvave apendiciti gadaudebeli Cvenebis gamo 
qirurgiul klinikaSi hospitalizaciis yvelaze 
xSir mizezs warmoadgens, mwvave qolecistitis 
Semdeg (10-30%), Catarebuli gadaudebeli opera-
ciebis raodenobis mixedviT ki - yvelaze xSirs 
(60-80%). mwvave apendicitis problemis socia-
luri mniSvneloba misi maRali gavrcelebiTaa 
pirobadebuli.
nekrozuli fasciiti mwvave apendicitis sak-

maod iSviaTi fataluri garTulebaa. igi xasiaT-
deba potenciurad sasikvdilo nekrozuli infeq-

ciiT, romelic swrafad viTardeba fasciebsa da 
rbil qsovilebSi, drouli samedicino Carevis gare-
Se iwvevs septiur Soks da poliorganul ukmari-
sobas. nekrozuli fasciiti danekrozebuli rbili 
qsovilebis infeqciis sicocxlisaTvis saSiSi mani-
festaciaa da xasiaTdeba, upirvelesad, fasciebisa 
da kanqveSa cximovani qsovilis dazianebiT; sikvdi-
lobis maCvenebeli maRalia – 6 -76%.
statiaSi warmodgenilia marjvena qveda ki-

duris nekrozuli fasciitis klinikuri Sem-Tx-
veva muclis wina kedlis dazianebis gareSe. es 



	
Georgian Medical News  
No 2 (311) 2021

© GMN 27 

apendicitis metad iSviaTi garTulebis magali-
Tia. 78 wlis qals mwvave gangrenuli apendici-
tis gamo saswrafod gaukeTda operacia laparos-
kopiulad. nekrozuli fasciiti imTaviTve diag-
nostirebuli ar iyo. nekrozuli fasciiti diag-
nostirda operaciidan 10 saaTis Semdeg. pacients 
Cautarda marjvena barZayis da qveda fexis fleg-
monis gakveTa, marjvena retroperitoneuli sivr-
cis revizia. Semdgom Catarda Cirqovani kerebis 
sanacia da qirurgiuli mkurnaloba. miuxedavad 
intensiuri Terapiis ganyofilebaSi Catarebuli 
kompleqsuri mkurnalobisa farTo speqtris an-

tibiotikebis gamoyenebiT, daavadeba progresirda, 
ganviTarda marjvena qveda kiduris sveli gan-
grena. pacients Cautarda amputacia marjvena 
barZayis zeda mesamedis doneze. daavadeba gar-
Tulda sefsisiT, septiuri SokiT, ormxrivi pnev-
moniiT, poliorganuli ukmarisobiT da cereb-
ruli SeSupebiT. hospitalizaciidan me-8 dRes 
dadga letaluri Sedegi.
aRwerili klinikuri SemTxveva adasturebs 

mwvave fasciitis adreuli diagnostikis mniS-
vnelobas mkurnalobis optimaluri Sedegebis 
misaRwevad.

EVALUATION OF NOVEL PORCINE PERICARDIAL BIOMATERIAL FOR VENTRAL 
AND INGUINAL HERNIA REPAIR. THE RESULTS OF A NON-RANDOMIZED CLINICAL TRIAL

Kakabadze Z., Janelidze M., Chakhunashvili D., Kandashvili T., Paresishvili T., Chakhunashvili D.G. 

Tbilisi State Medical University, Georgia

More than 20 million hernias are estimated to be repaired ev-
ery year around the world [1]. Per year, approximately 700,000 
hernia repairs are carried out in the USA [2]. Currently, surgery 
possesses huge arsenal of various surgical methods of ventral 
and inguinal hernia repair. Recently, usage of meshes created 
from various synthetic and biological materials have become 
quite popular in the herniology. 

There are many types of meshes and multiple methods of their 
placement during the hernia repair. Meshes vary by their origin 
(synthetic, biologic, composite), absorbability, pore size, weight 
(light- and heavyweight), elasticity and mesh durability [3-7]. 

The vast majority of synthetic meshes are made from poly-
propylene (PP), polytetrafluorethylene (PTFE), prolene da-
cron, orlon, mylar. There are different situations in which a 
surgeon must make a decision about what type of a mesh to 
use. For example, in a case of infected ventral hernia, gener-
ally, absorbable synthetic meshes are used, however, since 
they are absorbed, recurrence rate is very high and additional 
surgical intervention is needed to achieve permanent repair 
[5,8]. PTFE and PP are the most common meshes used to 
repair large ventral hernias [9,10]. However, when the mac-
roporous meshes are placed so that they come in contact with 
abdominal viscera, they are associated with the development 
of bowel adhesions, obstructions, and enterocutaneous fistu-
lae. Polytetrafluoroethylene (PTFE) meshes can lead to the 
development of encapsulation, collection of periprosthetic 
fluid, and excessive growth of bacteria [11].

Despite the fact, that there are vast number of synthetic and 
composite meshes from which you could pick an individual 
treatment method, complications are still a major problem. As it 
is reported in the manuscript, ventral hernia repair with prosthet-
ic mesh has recurrence rates up to 54% and is contraindicated in 
the setting of infection [12].

The complications include post-operative pain and movement 
restriction, recurrence, adhesions, calcification, mesh migration 
and seroma. Chronic post-operative pain develops often in pa-
tients who underwent either open or laparoscopic ventral hernia 
repair, regardless of fixation type. Studies claim, that 26 to 34% 

of the patients reported chronic discomfort due to pain [13,14].
Recurrence of ventral hernia is still a major challenge in VH 

repair. Even though, the rate of recurrence has decreased from 
50% to 10-23% after meshes were introduced, it still is quite fre-
quent and traumatic experience for patients, since there is need 
for additional surgical interventions, which are performed in 
case of relapse of the disease [15-17]. Although, studies suggest, 
that VH recurrence can almost be eliminated by utilizing under-
lay technique, this method increases risk of adhesions, which are 
discussed below [17,18].

Adhesions are generally associated with intraperitoneal un-
derlay technique, during which the mesh has direct contact with 
bowel. Increased risk of adhesions has been associated with 
macroporous structure of the mesh [19]. Incidence of unplanned 
surgical intervention done due to adhesions and enterocutaneous 
fistulas after ventral hernia is about 4% [20].

Calcification is a result of prolonged foreign body reaction, 
which may develop to certain meshes and, in the end, may result 
in generating chronic pain [21, 22].

Seroma are relatively minor complication of hernia and they 
typically develop with any type of a mesh. However, it is well 
known, that meshes with larger pores are less likely to lead to 
seroma. Overall incidence of seromas is 2% and they commonly 
resolve without any intervention after 6-8 weeks [23].

Migration is another severe complication, during which mesh 
may migrate into organs such as urinary bladder, sigmoid colon, 
hollow viscus, spleen, and it may cause respective discomfort, 
depending where mesh migrates into [24-27].

Also, in the cases when the wounds are heavily contaminated, 
prosthetic meshes are frequently considered to be contraindi-
cated due to the high risk of infection. Additionally, prosthetic 
meshes are associated with the development of erosions adhe-
sions, and chronic pain in the abdominal viscera. In the cases 
when the wounds are contaminated the mesh representing a bio-
logical tissue matrix (BTM) can be an alternative to synthetic 
mesh the use of which is related to the ability of the material 
to tolerate cutaneous exposure and withstand placement into a 
contaminated defect [28-35].


