
 E O R G I A N
 EDICAL

EWS

ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ

Медицинские новости Грузии
cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

No 5 (302) Май 2020ISSN 1512-0112

ТБИЛИСИ - NEW YORK



GEORGIAN 
MEDICAL 

NEWS
No 5 (302) 2020

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 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.



МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

Ежемесячный совместный грузино-американский научный электронно-печатный журнал 
Агентства медицинской информации Ассоциации деловой прессы Грузии, 

Академии медицинских наук 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), Тамара Микаберидзе (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, Манана Жвания, Тамар Зерекидзе, Ирина Квачадзе, 
Нана Квирквелия, Зураб Кеванишвили, Гурам Кикнадзе, 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)



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; Georgian Academy of Medical Sciences; 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), Tamara Mikaberidze (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, Ketevan Ebralidze, Otar Gerzmava, 
Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze, Rudolf Hohenfellner, 

Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze, 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
NINITEX INTERNATIONAL, INC.
3 PINE DRIVE SOUTH
ROSLYN, NY 11576 U.S.A.

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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Fibrosis is a pathologic process which is a feature of most of 
the chronic inflammatory diseases. In case of strong progres-
sion of fibrotic or scar tissue, irreversible changes can be caused 
within a variety of tissues and organs [12,14]. Arthrofibrosis, 
although not common, is one of the most damaging complica-
tions for the knee joint following an anterior cruciate ligament 
(ACL) reconstruction. According to various data, the incidence 
of arthrofibrosis after ACL reconstruction is 2-15% [6,12,13]. 
Currently, it still is not apparent which risk factors affect the 
development of arthrofibrosis the most [8], however, to discover 
the risk factors with the most influence we can definitely look 
into the adequacy of the post-surgery rehabilitation program as 
well as the technique of the performed surgery, and the func-
tional status of the knee before the aforementioned surgical 
procedure.Latest researches failed to show any statistically reli-
able difference between early and delayed ACL reconstruction 
surgery with respect to the development of arthrofibrosis [2]. 
At the same time, it was found that the 3 most frequent compli-
cations of ACL reconstruction are restriction of full extension, 
patella-femoral pain, and the limitation of quadriceps muscle 
functioning. Restriction of extension after the arthroscopic ACL 
reconstruction procedure is more damaging for the functioning 
of the knee joint than pre-operative instability and this issue is 
much more important within a physically active population [7]. 
However, despite a multitude of existing researches on this top-
ic, there is still no consensus on which risk-factor should be con-
sidered a priority with the respect to restoring extension of the 
knee and what the time limits are for eradicating this deficit [3].

According to various research data, 15% of patients develop 
different types of mobility limitations in the knee joint after ACL 
reconstruction surgery. This subset will require additional pro-
cedures to restore the function of the joint. These procedures 
may includefollowing: special, individualized rehabilitation 

program, prolonged oral analgesia, additional diagnostic stud-
ies, and occasionally manipulation [8]. For patients in whom ag-
gressive physical therapy fails and flexion contracture develops, 
manipulations under anesthesia or open procedure posteromedi-
al/posterolateral capsulotomy or lysis may be required [10,11].

The goal of our research is identification oflimitation of knee 
extension at an early stage and assessment of risks for the devel-
opment of arthrofibrosis [4], which necessitates the planning of 
relatively aggressive rehabilitation interventions with the aim to 
decrease and eradicate the deficit during knee extension and to 
limit fibrotic tissue development as well as movement restric-
tion, shortening of the lower limb, limping and chronic knee 
pain due to patella-femoral joint overuse [1].

It is imperative to be able to identify when the restriction of 
extension should be deemed dangerous because of the high pos-
sibility of developing further movement limitations and it is also 
hugely important to know how the intervention plan can become 
more effective at an early stage of rehabilitation in a way that 
does not hinder the tissue healing/restoration process [4].

Material and methods. The presented research was carried 
out in the Sports Medicine and Rehabilitation Clinical Center 
and First University Clinic of Tbilisi State Medical University 
during the 2016-2020 y.y. and it is based upon the findings de-
rived from the retrospective analysis of 38 male patient cases 
(mean age 25.42±5.85) with undergone ACL reconstruction and 
the assessment of importance of the impact of various risk fac-
tors on developing a clinically confirmed knee arthrofibrosis. 
At present, the relation between joint lesions and pain is most 
commonly assessed by radiographic imaging methods, however 
the sensitivity of these methods is not sufficient, therefore, func-
tional assessment and the presence of clinical signs/symptoms 
are vital in confirming the diagnosis (6).The participants of this 
research were only those patients who had various levels of limi-

ASSESSMENT OF RISKS OF DEVOLEPMENT OF ARTHROFIBROSIS 
AND PREVENTION OF KNEE EXTENSION DEFICIT SUBSEQUENT TO 

AN ANTERIOR CRUTIATE LIGAMENT RECONSTRUCTION

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G., Kakhabrishvili Z.

Tbilisi State Medical University, Department of Physical Medicine; 
Sports Medicine and Rehabilitation Clinical Center, First University Clinic, Tbilisi, Georgia

Table 1. Division of patients into groups according to passive knee extension deficit
Group I
(0-5°; n=8)

Group II
(5--10°; n=24)

Group III
(10-20°; n=6)

Total
(n=38)

Age (mean±SD) 28.2±1.7 20.4±0.9 27.6±1.4 -
Without Meniscectomy 2 (25%) 8 (33%) 2 (33%) 12 (32%)
Partial Meniscectomy –
Medial Meniscectomy
 Lateral Meniscectomy

6 (75%)
4 (67%)
 2 (33%)

16 (67%)
 12 (75%)
 4 (25%)

4 (67%)
4 (100%)
 0 (0 %)

26 (68%)
 20 (77%)
 6 (23%)

 Pain in the knee area(0-10) (Creaky Joints Pain scale)
Mild (0-3) 6 (75%) 4 (17%) 0 (0%) 10 (26%)
Moderate (4-6) 2 (25%) 16 (66%) 3 (50%) 21 (55%)
Severe (≥7) 0 (0%) 4 (17%) 3 (50%) 7 (19%)
 Effusion (Patellar Tap Test)
Not available/Low amount 6 (75%) 8 (33%) 1 (17%) 15 (40%)
Moderate 2 (25%) 14 (58%) 3 (50%) 19 (50%)
High amount 0 (%) 2 (9%) 2 (33%) 4 (10%)
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tations (up to 20°) during passive terminal knee extension after 
the acute phase of postoperative rehabilitation (0-2 weeks) which 
was not associated with intraarticular problems. Moderate or high 
amount of effusion in the joint was present in 60% (n=23) of all 
the cases of knee extension restrictions according to the “Patel-
lar Tap” test and pain of varying intensities during movement was 
observed in 100% of them (n=38) according to the “Creaky Joints 
Pain” scale, moreover, 26 patients (68%) had additionally under-
gone partial meniscectomy.

The participants of our research were male patients that under-
went ACL reconstruction with patellar tendon utilization (BTB 
– autograft) technique. Patients were divided into 3 groups de-
pending on the deficit of passive knee extension (Table 1).

Results and discussion. Analysis of the existing data has 
shown that 17 available cases of arthrofibrosiscan be divided 
up into groups as follows: Group I – zero cases of arthrofibro-
sis, Group II – 11 (42%) cases and Group III – 6 (100%) cases, 
which clearly demonstrates that cases with notable flexion con-
tractures resulted in arthrofibrosis. Therefore, in patients with 
a 5-10° of knee extension deficit in 2 weeks after surgery, the 
risk of developing arthrofibrosis amounted to 42% while during 
the same period, in patients with over 10° of limitation during 
extension, the chances of developing arthrofibrosis was equal 
to a 100%. Consequently, this means that on the given stage of 
rehabilitation in the case of an extension deficit of more than 
5° there is a high risk of arthrofibrosis development (anywhere 
from 42% up to a 100%).

Table 2 illustrates the distribution of 17 clinically confirmed 

cases of arthrofibrosis into separate groups and the impact of 
partial meniscectomy performed in addition to the ACL recon-
struction procedure on the development of the aforementioned 
pathology. According to our research, the cases with isolated 
ACL reconstruction and the ones with additionalmeniscectomy 
do not differ significantly with regard to the development of 
arthrofibrosis: 8 cases of arhtrofibrosis after surgery in patients 
who underwent only ACL reconstruction and 9 cases - with 
added meniscectomy (either medial or lateral) (p>0.05).There 
was also no notable correlation identified between the amount 
of effusion in the knee joint and development of arthrofibrosis: 
8 cases of arthrofibrosis in patients with low amount of effusion 
and 9 cases in patients with moderateand more amount of effu-
sion in the joint(p>0.05). As for the presence of pain in addition 
to extension restriction the results were as follows: Group I – 
zero cases; Group II – 7 cases (29%) of arthrofibrosis in patients 
with moderate pain and 4 (17%) cases in patients with severe 
pain; Group III – 3 (50%) cases with moderate and 3 (also 50%) 
cases with severe pain resulted in flexion contracture (Table 3).

In order to identify the important role of pain as a risk-factor 
in the development of knee arthrofibrosis, the patients were di-
vided into 2 groups on the next stage of research. Group A con-
sisted of 17 patients with confirmed arthrofibrosis while group B 
consisted of 21 patients whose rehabilitation process resulted in 
complete eradication of the knee join extension deficit. During 
the comparison of data on the average level of pain between the 
patients from groups A and B a reliable difference was identified 
(p=0.048), Table 4. 

Table2. Distribution of cases of arthrofibrosis into groups

Groups Cases of arthrofibrosis 
(n%) Without meniscectomy

Meniscectomy
Medial Lateral

Group I (n=8) 0/0 0 0 0
Group II (n=24) 11/45.8 5 3 3
Group III (n=6) 6/100 3 3 0

Total 17 8 6 3

Table 3. Distribution of the patients into groups according to arthrofibrosis, effusion and pain

Groups Cases of arthrofibrosis (n/%)
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Group I, (n=8) 0 0 0 0 0 0 0
Group II, (n=24) 11 / 45.8 7 2 2 0 7 4
Group III, (n=6) 6 / 100 1 3 2 0 3 3

Total 17 8 5 4 0 10 7

Table 4. Comparison of the groups A and B according to the Student’s t-test student and p-probability value

Groups Mean
M

 Standard error of mean
SEM

Number of patients
n

A (n=17) 5.85 1.4 17
B (n=21) 2.2 1.1 21
t- Criteria 2.05

P-Probability value 0,048
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It was also found that cases of arthrofibrosis are 47% percent 
higher in patients with knee extension limitation accompanied 
with considerable level of pain (Table 5).

If we bring this same data onto a chart we can clearly see the 
overabundance of cases of arthrofibrosis in patients with moder-
ate or severe levels of pain as opposed to patients with mild pain 
in the knee joint area (Fig. 1 and 2).

Fig. 1. Correspondence of arthrofibrosis and mild pain

Fig. 2. Correspondence of arthrofibrosis and moderate to se-
vere pain

In order to more specifically determine the impact of certain 
risk-factors on the development of arthrofibrosis after ACL re-
construction surgery, the existing data was analyzed according 
to the Pearson correlation criteria.

Table 6. clearly demonstrates that severe levels of pain during 
the post-operative period is in direct correlation with theprocess 
of development of arthrofibrosis (R= -0.65), therefore, together 
with joint ROM (Range of Motion) restriction, it can be con-
sidered as one of the most noteworthy preconditions among the 
risk-factors that were part of our research.

Arthrofibrosis is not a common complication after ACL re-

construction surgery and its’ prevalence in Georgia is between 
3-6%. Only 2-3% of post-operative knee ROM limitation cases 
require surgical interventions, in every other case the complete 
eradication of ROM restriction is possible by solely active uti-
lization of rehabilitative procedures. However, it is important to 
note that it’s necessary to be able to correctly identify the risk-
factors of development of arthrofibrosis and their early signs in 
order to prevent further limitations of functioning.

74% of patients who took part in our research had moder-
ate to severe levels of pain in the knee 2 weeks after surgery 
and the correlation between this symptom with the develop-
ment of arthrofibrosis was highly reliable (Pearson R= -0.65). 
Moreover, cases of arthrofibrosis were 47% higher with the 
abovementioned combination of symptoms than with any 
other risk-factors.

The results of our research grant us the opportunity to iden-
tify and manage the risk-factors that pose the biggest threat to 
the range of motion of the knee and facilitate further develop-
ment of arthrofibrosis. If restriction of extension and moderate 
to severe levels of pain in the knee are present 2 weeks after 
surgery and no corresponding corrections have been made to 
the rehabilitation program that would have made it more active, 
the risk of fibrotic processes occurring in the damaged knee be-
comes considerably high and it amounts to 47%. Restriction of 
the knee ROM described in our research, that was caused by 
extension limitation, which can be the sign of the development 
of further fibrotic processes, more so if the pain persists, is cor-
related with hamstring muscle contracture during early stages 
and also with the fibrotic transformation of the posterior part of 
the joint capsule only during later stages [7]. At the same time, 
even though a high amount of fluid inside a joint considerably 
hinders its’ mobility mechanically, effusion in a joint does not 
affect the development of fibrotic processes. Also, no notable 
influence of additional arthroscopic manipulations associated 
with meniscectomy was identified with regards to the formation 
of fibrotic processes.

Our research may considerably strengthen the knowledge of 
the specific medical personnel that has to manage the rehabili-
tation procedures of patients that have underwent ACL recon-
struction surgery and it could also aid them in correctly identify-
ing and managing possible complications and risk-factors at an 
early stage.

Conclusions. After the acute rehabilitation phase, 2 weeks 
from ACL reconstruction surgery, in case the goal of getting the 
knee to full extension has not been achieved and the deficit is 
between 5-10°, the risk of developing arthrofibrosis 3-4 weeks 

Table 5. Comparison of knee extension deficit and arthrofibrosiscases

Level of pain (according to Creaky Joints Pain CJP Scale) (≥4) (<4) Total

Cases of pain 28 10 38

Arthrofibrosis 16 (57%) 1 (10%) 17

Difference % 47 -

Table 6. Evaluation of the risk factors based on the Pearson correlation analyses

Risk factors R Pearson R² P

Meniscectomy -0.1 0.01 0.55

Swelling/Effusion -0.05 0.003 0.77

Pain -0.65 0.42 0.0001
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later is 29%, however, if the same deficit is more than 10° - 
the risk of fibrotic processes occurring around the knee joint 
amounts to a 100%.

Moderate to severe levels of pain together with extension 
restriction considerably (by 47%, P=0.0001) increases the 
risk of developing arthrofibrosis in the knee after ACL recon-
struction surgery and its’ negative influence with regards to 
developing the abovementioned pathology overshadows other 
risk factors such as partial meniscectomy and swelling in the 
knee joint.

To increase the efficiency of the rehabilitation process after 
a ACL reconstruction procedure when knee extension deficit 
alongside with moderate or severe level of pain is present, it is 
most appropriate to incorporate more aggressive interventions 
into the rehabilitation program and, at the same time, to utilize 
pain management methods actively during the early stage (after 
2 weeks) in order to eradicate the knee extension restriction and 
prevent arthrofibrosis.
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SUMMARY

ASSESSMENT OF RISKS OF DEVOLEPMENT OF AR-
THROFIBROSIS AND PREVENTION OF KNEE EX-
TENSION DEFICIT SUBSEQUENT TO AN ANTERIOR 
CRUTIATE LIGAMENT RECONSTRUCTION

Akhalkatsi V., Matiashvili M., Maskhulia L., Obgaidze G., 
Kakhabrishvili Z.

Tbilisi State Medical University, Department of Physical Medi-
cine; Sports Medicine and Rehabilitation Clinical Center, First 
University Clinic, Tbilisi, Georgia

The goal of our research was to study the impact of various 
risk-factors on the development of arthrofibrosis in patients with 
knee extension restriction on an early stage.

The aforementioned research was carried out in the Sports 
Medicine and Rehabilitation Clinical Center and First Uni-
versity Clinic of Tbilisi State Medical University during the 
2016-2020 y.y. and it is based upon the findings derived from 
the retrospective analysis of 38 male patient cases (mean age 
25.42±5.85) with undergone ACL reconstruction and the as-
sessment of importance of the impact of various risk-factors 
on developing a clinically confirmed knee arthrofibrosis.

In order to identify the important role of pain as a risk fac-
tor in the development of knee arthrofibrosis, the patients 
were divided into 2 groups (A and B). Group A consisted of 
17 patients with confirmed arthrofibrosis while group B con-
sisted of 21 patients whose rehabilitation process resulted in 
complete eradication of knee join extension deficit.

During the comparison of data on the average level of pain be-
tween the patients from groups A and B a reliable difference was 
identified (p=0.048). The presence of pain is in direct correlation 
with arthrofibrosis development process in the knee (R= -0.65), 
therefore, together with joint ROM (Range of motion) restric-
tion, it can be considered as one of the most noteworthy pre-
conditions among the risk-factors that were part of our research.

To increase the efficiency of the rehabilitation process after 
a ACL reconstruction procedure when knee extension deficit 
alongside with pain is present, according to the Creaky Joints 
Pain - CJP scale ≥4, it is most appropriate to incorporate more 
aggressive interventions into the rehabilitation program and, 
at the same time, to utilize pain management methods actively 
during the early stage (after 2 weeks) in order to eradicate 
knee extension restriction and prevent arthrofibrosis.

Keywords: knee arthrofibrosis, ACL reconstruction, knee 
extension, Creaky Joints Pain scale, knee effusion, range of mo-
tion, rehabilitation.
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МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ
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РЕЗЮМЕ 

ОЦЕНКА РИСКОВ РАЗВИТИЯ АРТРОФИБРОЗА И ПРОФИЛАКТИКА РАЗГИБАТЕЛЬНОГО ДЕФИЦИТА 
КОЛЕННОГО СУСТАВА ПОСЛЕ РЕКОНСТРУКЦИИ ПЕРЕДНЕЙ КРЕСТООБРАЗНОЙ СВЯЗКИ

Ахалкаци В.Ю., Матиашвили М.К, Масхулия Л.М., Обгаидзе Г.О., Кахабришвили З.Г.

Тбилисский государственный медицинский университет, департамент физической медицины, 
Клинический центр спортивной медицины; Первая университетская клиника, Тбилиси, Грузия

Целью исследования явилось определение влияния раз-
личных факторов риска на развитие артрофиброза у паци-
ентов с ограничением разгибания колена на ранней стадии.

Исследование выполнено на базе Клинического центра 
спортивной медицины и реабилитации и Первой универси-
тетской клиники Тбилисского государственного медицин-
ского университета в течении 2016-2020 гг. Проанализиро-
ваны ретроспективные данные 38 пациентов мужского пола 
(средний возраст 25,42±5,85 лет), которым была выполнена 
операция по реконструкции передней крестообразной связ-
ки и проведена оценка значимости воздействия различных 
факторов риска на развитие клинически подтвержденного 
артрофиброза колена.

Для выявления факторов риска развития артрофиброза 
колена пациенты были разделены на 2 группы: группа А 
(n=17) - пациенты с диагностированным артрофиброзом; 
группа В (n=21) - пациенты, которым в результате реабили-

тационных мероприятий полностью устранен дефицит раз-
гибания коленного сустава.

Сравнение средних значений боли у пациентов А и В 
групп выявило достоверную разницу (p=0,048). Наличие 
боли находится в прямой корреляции с процессом развития 
артрофиброза в колене (R=-0,65), поэтому наряду с ограни-
чением диапазона движения в суставе, боль следует рассма-
тривать как наиболее значительный фактор риска.

При наличии боли и дефицита разгибания колена, соот-
ветствующего ≥4 по �кале Creaky Joints Pain, для увеличе-≥4 по �кале Creaky Joints Pain, для увеличе-4 по �кале Creaky Joints Pain, для увеличе-
ния эффективности процесса реабилитации после процеду-
ры реконструкции передней крестообразной связки авторы 
считают целесообразным включение более агрессивных 
вме�ательств в программу реабилитации и активное ис-
пользование методов лечения боли на ранней стадии (спу-
стя 2 недели) с целью устранения дефицита разгибания ко-
лена и предотвращения артрофиброза. 

reziume

arTrofibrozis ganviTarebis riskebis Sefaseba da prevencia wina jvaredini iogis 
rekonstruqciis Semdgom muxlis saxsris gaSlis deficitis dros 
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kvlevis mizans warmoadgens muxlis saxsris 

gaSlis adreul etapze SezRudvis fonze risk-
faqtorebis gavlenis Seswavla arTrofibrozis 
ganviTarebaze. 
winamdebare kvleva Catarda 2016-2020 ww. Tbili-

sis saxelmwifo samedicino universitetis spor-
tuli medicinis da rebilitaciis klinikuri 
centrisa da pirveli sauniversiteto klinikis 
bazaze. kvlevaSi monawileobda 38 mamakaci (saSu-
alo asaki 25.4±5.85 weli). Catarda wina jvaredini 
iogis rekonstruqciis Semdgom SemTxvevaTa ret-
rospeqtuli analizi da Sefaseba klinikurad 
dadasturebuli muxlis arTrofibrozis ganvi-
Tarebaze sxvadasxva risk-faqtorebis gavlena. 
muxlis arTrofibrozis ganviTarebaze tkivi-

lis, rogorc mniSvnelovani risk-faqtoris, gav-
lenis Seswavlis mizniT moxda sakvlevi kontin-
gentis 2 jgufad dayofa: A jgufSi gadanawilda 
17  pacienti dadasturebuli arTrofibrozis 
diagnoziT, B jgufSi - 21 pacienti, romelTa re-

abilitaciis procesi dasrulda muxlis saxsris 
gaSlis deficitis sruli aRmofxvriT.

A da B jgufebis pacientebis tkivilis saSualo 
monacemebis Sedarebisas gamovlinda sarwmuno gans-
xvaveba (p=0.048). tkivilis simptomis arseboba maRal 
korelaciaSia (R=-0.65) muxlSi arTrofibrozis gan-
viTarebis procesTan. amgvarad, tkivilis arseboba, 
muxlis saxsris moZraobis sifarTis SezRudvasTan 
erTad, SeiZleba CaiTvalos kvlevaSi Seswavlili 
risk-faqtorebidan yvelaze sayuradRebod.
wina jvaredini iogis rekonstruqciis Semdgomi 

rebilitaciis efeqturobis gazrdis mizniT, mux-
lis eqstensiis SezRudvasTan erTad tkivilis 
arsebobisas, Creaky Joints Pain Skalis mixedviT ≥4  
SemTxvevaSi, mizanSewonilia adreul etapze (2 
kviris Semdeg) sareabilitacio programaSi me-
tad agresiuli intervenciebis gamoyeneba gaSlis 
deficitis aRmofxrisa da arTrofibrozis pre-
venciisTvis tkivilis marTvis meTodebis aqtiu-
rad gamoyenebasTan erTad.


