
 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 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, 
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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Transverse maxillary deficiency (TMD) is one of the most 
common types of skeletal dysplasia in clinical practice [23]. 
TMD can be treated surgically or orthodontically, depending on 
the patient’s age and clinical parameters [3]. Surgically assisted 
rapid maxillary expansion (SARME) has become the most com-
mon therapy in treating patients with TMD when orthodontic 
expansion is not sufficient due to the severity of TMD or not 
acceptable due to patient’s skeletal maturity [1,18]. According 
to Mommaerts it is recomended to perform SARPE

if patient’s age is >14 years, so SARME is used in patients 
with completely or almost finished craniofacial growth and mid-
palatal suture ossification [14].

Some authors [2,5,23] describe surgically assisted rapid 
maxillary expansion as a relatively safe procedure, especially 
comparing to orthognathic surgery, though all of them mention 
the fact that SARME is not completely free of complications. 
With a constantly growing number of patients seeking orthogna-
thic help, it is important to evaluate common complications of 
SARME in order to provide patients precise information about 
risks associated with surgery and to minimize possible risk fac-
tors as well. The aim of this study was to reveal the most typi-
cal postoperative SARME complications in a group of patients 
treated at a single clinical center.

Surgically assisted rapid maxillary expansion is a part of a 
complex treatment of patients with transverse maxillary defi-
ciency more than 4 mm [1,6,9]. SARME minimizes the risks 
associated with orthodontic correction of severe TMD, such as 
root resorption, periodontal disease, lateral tooth extrusion and 
relapse [1,19]. Nevertheless, SARME itself is associated with 
several complications to be considered.

According to recent articles the most common SARME com-
plications are neurosensory deficits, postoperative pain, asym-
metric and/or inadequate expansion, epistaxis, dental complica-
tions [3,18,23,24]. Also there are complications associated with 
different SARME techniques: 1) performing or not performing 
pterygomaxillary osteotomy; 2) using bone-borne [14] or tooth-
borne or combined (mini-implant- and tooth-borne) [25] distrac-
tion device.

Currently there is no consensus on either to perform ptery-
gomaxillary disjunction (PMD) during SARME or not [8]. Not 
performing PMD is stated by some authors as a reason of an 
insufficient widening of the maxilla in the molars region (V-
shaped widening) [2,10]. On the contrary Han et al. and Kilic 
et al. reported greater posterior maxilla widening in the group 
of patients who underwent SARME without PMD comparing 
to PMD SARME group [7,8]. Laudemann at al., recommend to 
perform PMD in patients older than 20 years and not to perform 
it in patients < 20 years in order to avoid the decline in transverse 
maxillary widening from anterior to posterior and lateral pterygoid 
bending [13]. Some authors consider performing pterygomaxillary 
osteotomy as a part of SARME risky due to the possibility of such 
complications as maxillary artery branches injury and the plates 
fracture [16,19,20]. So Zandi et al., due to the favorable outcomes 
of both techniques recommend to perform SARME without PMD 
so to decrease the risk of complications [27].

The choice of the distraction device is another factor to be con-
sidered while analyzing SARME complications. Currently there 
are two commonly used distraction device types: the transpalatal 
distractor (TPD) (bone-borne) and tooth-borne appliances such 
as Hyrax and Hass [14,18]. After TPD was introduced by Mom-
maerts in 1999 it was supposed it would help to avoid complica-
tions associated with tooth-born distraction device such as buc-
cal tipping of the teeth, root resorption and periodontal problems 
[12] . Nevertheless, in the systematic review by Verstraaten et al. 
only weak evidence was found that there is less buccal tipping of 
the teeth in bone-borne expansion [22]. According to Koudstaal 
et al. no differences in stability, tipping and relapse was found 
between SARME with bone-borne and tooth-borne distraction 
device [12]. Currently there is no strong evidence regarding 
which SARME technique is associated with less complications 
thus and so the choice should be maid according to patient’s 
individual requirements in each clinical case [26].

Materials and methods. Clinical cases of the patients who 
underwent SARME in period between 2012 and 2017 at the 
Clinical Center of Maxillofacial, Plastic Surgery and Dentist-
ry, Moscow were evaluated during the study. All the patients 
had maxillary deficiency more than 4 mm and completed mid-
palatal suture ossification. 679 clinical cases were originally se-
lected for the study. 14 cases were excluded because patients had 
cleft in anamnesis or were treated using tooth-borne distraction 
device instead of the bone-borne. 665 patients remained in the 
study (247 males and 418 females, mean age 25,3 years).

Operation technique.
All the operations were performed by five surgeons of the 

Clinical Center of Maxillofacial, Plastic Surgery and Dentistry, 
Moscow, using bone-borne distraction device (either monolithic 
or sectional construction). No pterygomaxillary suture separa-
tion was made.

To perform the operation general anesthesia with nasotracheal 
intubation was combined with local anesthesia (Naropine 0,75% 
- 20ml with vasoconstrictor).

Two cruciform incisions were made on the right and the left 
parts of the palatine mucosa between the second premolar and 
the first molar to position distractor properly (in case sectional 
construction was presented, at first, distractor modules were put 
subperiosteally and then distraction device was placed into mod-
ules). After that the device was activated.

One incision (horizontal or vertical) was made in the frenu-
lum area between two central incisors. In period between 2012 
and 2015 years V-shaped incision between upper canines was 
performed.

Mucoperiosteum was separated tunnelly from the piriform aper-
ture towards the maxillary tuber both at the right and the left sides 
symmetrically. Nasal mucosa was separated from the nasal cavity 
bottom. The Le Fort I osteotomy was performed from the piriform 
aperture towards the maxillary tubers bilaterally using reciprocating 
saw. Mid-palatal suture osteotomy was performed by the recipro-
cating saw as well. Chisels were used for Le Fort I and nasal septum 
osteotomies. The distraction device was activated so that the gap 
between central incisors would reach at least 2 mm.
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Hemostasis during the operation. Sutures. Distraction device 
activation starts on postoperative day 7 and reaches from 0.3 to 1 
mm daily. 3 weeks after activation is finished patient should visit 
orthodontist for the further treatment. It is recommended not to re-
move the device for 4 months since operation. 3 weeks after activa-
tion is finished and before the distraction device is re-moved patient 
should visit surgeon every 2 weeks for a check-up.

Radiological evaluations.
CBCT scans were made for each patient 3 times: before the 

surgery (within 2 months) -T1, after the surgery before the ac-
tivation started - T2 and a year after SARME - T3, using the 
“I-CAT” device (USA).

The following measurements were made to evaluate the 
amount of distraction and possible complications such as re-
lapse, insufficient or asymmetric expansion: U6-U6 – maxillary 
denture width is measured as the distance between the most con-
vex parts of the buccal surfaces of two upper first molars.

P1-P1 – palatal vault width between the upper canines.
P2-P2 – palatal vault width between the second upper pre-

molars.
P3-P3 – palatal vault width between the first upper molars.
Results and discussion. All the operations were performed ac-

cording to the described technique. After activation was complete 
the expansion between 1.1 and 2.1 achieved from 4 to 15 mm.

As the result of retrospective analysis 450 cases of SARME 
postoperative complications were identified in 665 patients be-
tween 2012 and 2017. One patient could have 1 or more com-
plications.

The following postoperative complications were revealed: 1) 
Paresthesia of the infraorbital nerve branches and nasopalatine 
nerve was observed in 198 cases out of 665. Patients reported 
unilateral and bilateral paresthesia of the front teeth. All the cas-
es resolved completely during 6 months postoperative.

It is needed to be mentioned that the lowest percent of pares-
thesia was noted in 2016 year (11,3% - 20/177) and 2017 (10,5% 
- 18/173) (Diagram 1).

 

Diagram 1. The frequency of occurrence of the paresthesia of 
the infraorbital nerve branches and nasopalatine nerve in the 
clinical center of Maxillofacial, Plastic Surgery and Dentistry, 
Moscow 2012-2017 (%)

2) Distraction device displacement. 61 patients presented 
with this complication. All of them had devices with sectional 
construction. In most cases there were no screw fixation of the 
device’s modules so as to not perforate palatine roots of the teeth 
(Photo 1).

Photo 1. Distraction device displacement

3) Inflammation in distractor modules area was presented in 
a total of 57 cases: in patients whose level of oral hygiene was 
insufficient (Patient Hygiene Performance >1,7), and also in pa-
tients who had distraction device mobility (Photo 2).

Photo 2. Inflammation in distractor modules area

4) Asymmetric expansion was observed in 27 patients. In 24 
cases the complication was compensated by the following orth-
odontic treatment and in 3 cases additional surgery was required.

5) Relapse frequency of occurrence – 18/665. This complica-
tion was taken into account in case of the relapse more than 2 
mm in interdental width between right and left first upper molar.

6) Distractor’s loss was presented in 20 cases. 1 distraction 
device was swallowed by the patient. The complication was ob-
served in patients with sectional construction of the device and 
was associated with the loosening of the device and mechanic 
pressure during eating.

7) Insufficient expansion of the maxilla 10 patients didn’t 
come for the activation of the distractor that’s why it wasn’t 
done completely.

32 out of 665 had an inadequate expansion in molars zone. 
That can be explained by the features of the operation technique 
(no pterygomaxillary osteotomy). To correct an inadequate ex-
pansion of the maxilla orthognathic surgery with segmental os-
teotomy was performed as a second step of surgical treatment.

8) Postoperative bleeding was observed in 7 patients. In 6 
cases epistaxis took place (4 happened on the same day opera-
tion was performed, 1 - on the third day and 1 - on the 7th day). 
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In 1 case the bleeding was palatine (on the 5th day). In 4 cases of 
nasal bleeding anterior nasal pack was required and in 2 cases 
- posterior.

9) Soft tissue complications 5 patients had medial recession 
in the central incisors area and 1 had necrosis of the palatine 
mucosa caused by trauma during distraction device positioning 
(Photo 3).

Photo 3. After the removal of the distraction device. Medial 
recession of 1.1 is presented

10) Maxillary sinus perforation by the distractor’s module 
was observed in 6 patients in postoperative period during the 
activation. 

11) Dental complications in 3 cases there was a 1.1 tooth dis-
coloration. Electro-odonto-diagnosis of this teeth was >200 mkA.

12) Formation of defective bone regenerate was observed in 2 
patients. After activation period was complete there was a defec-
tive bone regenerate presented by fibrous tissue in the anterior 
part of mid-palatal suture (Table 1).

Of the 665 patients presented in this article, 52,93% (352/665) 
had one or more postoperative complication. This corresponds 
with the results presented by Smeets et al., - 52.25% (58/111) [18] 
and is significantly higher than Carvalho et al. presented in the 
recent systematic review - 21.97% [4].

2016 and 2017 years had the lowest level of complications, 
that can be associated with using minimally invasive access. In 
2016-2017 we performed a linear horizontal or vertical incision 
in frenulum zone instead of V-shaped one from tooth 1.3 to 2.3, 
that we used to do between 2012 and 2015. The amount of such 
complications as paresthesia of the infraorbital nerve branches 
and nasopalatine nerve, postoperative bleeding and dental com-
plications were decreased noticeably possibly due to minimally 
invasive technique.

Paresthesia of the infraorbital nerve branches and naso-
palatine nerve is the most frequent complication in this study 
(198/665). Patients experienced postoperative numbness of the 
teeth 1.5-2.5. One week after the operation EOD of this teeth 
resulted significantly higher numbers comparing to the normal 
marks before the operation. Paresthesia resolved during first 6 
month after the operation. A number of authors in their studies 
noted not only numbness of the teeth but of the upper lip as well: 
Dergin [5] (11/60 cases of paresthesia, 4 of which included the 
numbness of the upper lip), Verquin [23] (16/55, 3 - paresthesia 
of the upper lip). In our study there was no lip paresthesia. We 
associate it with minimally invasive technique.

A number of complications presented in the study is associ-
ated with distraction device dislocation. Displacement 9,2% 
(61/665) and loss 3% (20/665) of the device was observed in 
following cases:

а) when there was no screw fixation of the distractor modules 
in order to avoid tooth roots perforation.

b) when patients missed activation procedures/checkups, that 
led to weakening of the device and its further loss/displacement.

The distractor’s loss rate reported by Verlinden et. al. (4 cases 
out of 73 - 5,5%) [21], Ramieri et.al. (5/29 - 17,2%) [17] and 
Neyt et.al. (14/57 - 24,6%) [15] is higher than in this study (3%). 
Displacement of the distractor was observed by Koudstaal et.al. 
(1/10 - 10%) [11], Neyt et. al. (6/57 - 10,5%) [15], whose results 
are similar to the ones presented in this article. This group of 
complications was successfully corrected by the device change 
or repositioning. 35 patients out of 665 needed segmental oste-
otomy of the maxilla to be done during the following surgical 
treatment. The indications for segmental osteotomy were the 
following: 1) 3/35 patients had asymmetric expansion of the 
maxilla that couldn’t be corrected by orthodontic treatment.

2) In 32/35 cases the expansion in the molars zone was inad-
equate while in incisors area the necessary level of distraction 
was achieved. In all the cases asymmetric/inadequate expansion 
was successfully corrected after segmental osteotomy of the 
maxilla was performed.

During the activation process 6 cases of palatine perforation 
were registered with the device modules dislocated in the max-
illa sinus. In all 6 cases the protocol of activation wasn’t fol-
lowed properly. This complication was corrected by performing 
sinusotomy and module’s removal out of sinus. 7 patients suf-
fered postoperative bleeding. This complication was mentioned 
by Dergin [5] -12/60 nasal bleeding, 9 of which occurred at the 
following day after the operation. In the group of 120 patients Wil-
liams [24] observed 4 epistaxis within 7 days after SARME was 
performed. In our study 6 out of 7 bleeding were nasal, 4/7 hap-
pened on the first postoperative day, 1 - on the 3rd day, 1 – in the 7th 
. All 6 cases were stopped by nasal packing (4 by the-anterior and 
2 by the posterior). 1/7 bleeding was palatine and it occurred on the 
postoperative day 5 in the zone of the left distractors module as the 
result of devices weakened pressure on the palate. The complica-
tion was resolved by soft tissue stitching.

As far as the operation technique doesn’t include pterygomax-
illary suture separation, the risk of bleeding because of ptery-
goid venous plexus trauma is minimized. Thus the main reasons 
of bleeding performing this technique are trauma of nasal mu-
cosa while performing mid-palatal suture osteotomy or lateral 
nasal wall osteotomy and trauma of greater palatine artery [5].

Inflammation in distractor modules area was observed in 57 
patients whose level of oral hygiene was insufficient (PHP>1.7), 
and also in patients whose distraction device wasn’t stable. This 
complication can be prevented by the correction of patients’ oral 
hygiene level and by the control of the devices fixation (check-
ups every 2 weeks).

In 18 cases the relapse was observed in interdental width be-
tween first right and left molar, despite distraction device activa-
tion has been made with hypercorrection (2 mm).

In 5 cases patients had dental recession occurred due to trauma 
while performing midpalatal osteotomy and due to forced activa-
tion >1 mm a day). All 5 recessions were on the medial surfaces 
of the teeth (in 4 cases tooth 1.1 had recession and in 1 case - 2.1). 

All the recessions were self-corrected during the orthodontic 
treatment. In 1 case necrosis of the palatine mucosa was pre-
sented. It was caused by trauma during distraction device posi-
tioning. Dental complications were observed in 3 patients and 
were characterized by 1.1 teeth vitality loss (>200 mkA) and 
discoloration. In all the cases the teeth were depulped and inter-
nal tooth bleaching was made. The complication was caused by 
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trauma during the osteotomy. In 2 cases formation of the defec-
tive bone regenerate in the anterior part of mid-palatal suture 
was noted. That could be caused by the forced activation of the 
distraction device.

Conclusion. SARME is an operation associated with the risks 
of postoperative complications. Treatment planning, following 
the operation protocol and using the minimally invasive access 
help to avoid the majority of complications.
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SUMMARY

SURGICALLY ASSISTED RAPID MAXILLARY EXPAN-
SION: RETROSPECTIVE ANALYSIS OF COMPLICA-
TIONS 2012-2017

Drobyshev A., Klipa I., Drobysheva N., Ilina N., Zhmyrko I.

Federal State Budgetary Educational Institution of Higher Ed-
ucation «Moscow State University of Medicine and Dentistry 
named after A.I. Yevdokimov» of the Ministry of Healthcare of 
the Russian Federation

Surgically assisted rapid maxillary expansion (SARME) is a 
common technique developed to treat skeletally mature patients 
with transverse maxillary deficiency. Although SARME is sup-
posed to be a relatively safe procedure, it is not completely free 
of complications. The purpose of this study was to reveal the 
most typical postoperative SARME complications.

Retrospective evaluation of the clinical cases of 665 patients 
(247 males and 418 females, mean age 25,3 years) with the 
diagnosis of maxillary transverse deficiency, who underwent 
SARME in period between 2012 and 2017 at the Clinical Center 
of Maxillofacial, Plastic Surgery and Dentistry, Moscow.

According to the results of the research, the most typical com-
plications of SARME are paresthesia of the infraorbital nerve 
branches and nasopalatine nerve (198/665), distraction device 
dislocation (61/665), inflammation in the distraction device area 
(57/665), insufficient expansion of the maxilla (42/665), asym-
metric expansion (27/665).

The number of complications revealed indicates that SARME 
is an operation associated with the risks of postoperative com-
plications. Careful treatment planning, following the operation 
protocol and performing the minimally invasive access can help 
to avoid the majority of complications.

Keywords: maxillary transverse deficiency, surgically assist-
ed rapid maxillary expansion, SARME, SARPE, RME, TMD, 
complications.

РЕЗЮМЕ

ХИРУРГИЧЕСКОЕ РАСШИРЕНИЕ ВЕРХНЕЙ ЧЕЛЮ-
СТИ: РЕТРОСПЕКТИВНЫЙ АНАЛИЗ ОСЛОЖНЕ-
НИЙ ЗА 2012-2017 ГГ.

Дробышев А.Ю., Клипа И.А., Дробышева Н.С., 
Ильина Н.В., Жмырко И.Н.

«Московский государственный медико-стоматологический 
университет им. А.и. евдокимова” Министерства здраво-
охранения российской Федерации, россия

Хирургическое расширение верхней челюсти является 
общепринятым методом лечения пациентов с завершенным 
кранио-фасциальным ростом при недоразвитии верхней че-
люсти по трансверсальной плоскости. Несмотря на то, что 
хирургическое расширение верхней челюсти является отно-
сительно безопасной манипуляцией и сопряжено с риском 
возникновения осложнений. 

Целью исследования явился анализ наиболее встречае-
мых послеоперационных осложнений хирургического рас-
ширения верхней челюсти.

Проведен ретроспективный анализ 665 клинических слу-
чаев пациентов (247 мужчин, 418 женщин, средний возраст 
25.3 лет) с недоразвитиой верхней челюстью по трансвер-
сальной плоскости, которым проведено хирургическое рас-
ширение верхней челюсти с 2012 по 2017 гг. в Клиническом 
центре челюстно-лицевой, пластической хирургии и стома-
тологии, (Москва).

Согласно результатам анализа, наиболее частыми 
послеоперационными осложнениями хирургическо-
го расширения верхней челюсти являются парестезия 
ветвей подглазничного и носо-небного нерва (198/665), 
смещение дистракционного аппарата (61/665), воспа-
ление слизистой в области дистракционного аппарата 
(57/665), недостаточное расширение верхней челюсти 
(42/665), асимметричное расширение верхней челюсти 
(27/665).

Выявленное число осложнений указывает, что хирурги-
ческое расширение верхней челюсти является вмешатель-
ством, сопряженным с риском возникновения послеопера-
ционных осложнений. Тщательное планирование лечения, 
следование операционному протоколу и проведение опе-
рации через наименее инвазивный доступ позволяют избе-
жать осложнения.

reziume

zeda ybis qirurgiuli gafarToeba: garTule-
bebis retrospeqtuli analizi, 2012-2017  ww.

a.drobiSevi, i.klipa, n.drobiSeva, n.ilina, i.Jmirko

moskovis a.evdokimovis sax. saxelmwifo samedici-
no-stomatologiuri universiteti, ruseTis fed-
eracia

kvlevis mizans warmoadgenda zeda ybis qirur-
giuli gafarToebis operaciis Semdgomi yvelaze 
xSiri garTulebebis analizi.
Catarebulia 665 klinikuri SemTxvevis (247  - ma-

makaci, 418 - qali, saSualo asaki – 25.3 weli) ret-
rospeqtuli analizi pacientebisa ganuviTarebe-
li zeda ybiT transversul sibrtyeSi, romelTac 
moskovis yba-saxis, plastikuri qirurgiisa da 
stomatologiis klinikur centrSi 2012-2017  ww. 
CautardaT zeda ybis qirurgiuli gafarToebis 
operacia.
Catarebuli analizis Sedegebis mixedviT, zeda 

ybis qirurgiuli gafarToebis operaciis Semd-
gom yvelaze xSir garTulebas warmoadgens Tva-
lis da cxvir-sasis nervebis totebis paresTezia 
(198/665), distraqciuli aparatis cdoma (61/665), 
lorwovanis anTeba distraqciuli aparatis mida-
moSi (57/665), zeda ybis arasakmarisi gafarToeba 
(42/665), zeda ybis asimetriuli gafarToeba (27/665).
garTulebebis gamovlenili raodenoba 

miuTiTebs, rom zeda ybis qirurgiuli gafarToe-
ba warmoadgens operaciisSemdgom garTulebaTa 
ganviTarebis riskTan SeuRlebul operacias. 
mkurnalobis guldasmiT dagegmva, operaciis pro-
tokolis dacva da operaciis Catareba minimalu-
rad invaziuri midgomiT xels uwyobs garTule-
baTa maRali sixSiris Tavidan acilebas. 


