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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

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

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

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

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

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

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

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

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS

No 9 (330) 2022
Cooepoicanue:
P.V. Fedorych, T.V. Kuts, S.B. Koval.
DETERMINATION OF THE SENSITIVITY OF GARDNERELLA VAGINALIS TO FENTICONAZOLE. ........ccccoveieieieeeeeeeeeceeereeneenan 6-10

Giuseppe Taccardo, Andrea Perna, Alessandro Domenico Santagada, Marco Passiatore, Calogero Velluto, et al.
DOES AN EARLY POST-OPERATIVE PAIN RELIEVE INFLUENCE THE FUNCTIONAL OUTCOME OF PATIENTS WITH COLLES
FRACTURES TREATED WITH EG-BLOCK SYSTEMY.....cuittietree ettt sttt ettt ettt sttt ettt ettt et saesbesbeebeeseene 11-16

Oksana Knyzhenko, Svitlana Knyzhenko, Krainyk Hryhorii, Kseniia Kotlubaieva.
IMPROPER PERFORMANCE OF PROFESSIONAL DUTIES BY A MEDICAL PROFESSIONAL: CURRENT ISSUES OF RESPONSE
AND INVESTIGATION UNDER CRIMINAL LAW.....oiiiiiiiiiiiiiii ettt ettt seseseessenesenesseseseness e e s eevn s e e e e s L 1722

Fana Lichoska-Josifovikj, Kalina Grivceva-Stardelova, Beti Todorovska, Vladimir Andreevski, Filip Nikolov, Dzem Adem.
THE VALUE OF SERUM-ASCITES ALBUMIN GRADIENT AS A PREDICTOR OF SPONTANEOUS BACTERIAL PERITONITIS IN
PATIENTS WITH LIVER CIRRHOSIS AND ASCITES . ... it eeeee e et eeeraeeeee e e e e e e eennneeennne. 0 23725

Mher S. Bisharyan, Ara B. Dallakyan.
ASSESSMENT OF THE SOCIAL AND MEDICAL ASPECTS OF SUICIDE IN THE REPUBLIC OF ARMENIA...........cccccecenenuene.....26-31

Nadiya Ye. Barabash, Tetiana M. Tykhonova, Diana M. Dorosh, Larysa O. Martymianova.
HETEROGENEITY OF CLINICAL MANIFESTATIONS OF HYPERPROLACTINEMIA (REVIEW AND OWN OBSERVATIONS) ....32-36

Alexander Schuh, Philipp Koehl, Stefan Sesselmann, Tarun Goyal, Achim Benditz.
INCIDENTAL INTRAOSSEOUS CALCANEAL LIPOMA IN A PATIENT SUFFERING FROM PLANTARFASZIITIS .......ccccocvvvvruennene 37-39

Alexander Schuh, Philipp Koehl, Stefan Sesselmann, Tarun Goyal, Achim Benditz.
INTRAMUSCULAR MYXOMA OF THE BUTTOCK- A CASE REPORT ...t einnnn 40442

Tsvetkova M. A., Kovalenko A. YU.
ALGORITHM OF ORTHODONTIC TREATMENT PATIENTS WITH A BURDENED DRUG ANAMNESIS. DRUGS THAT CAN INHIBIT

Mazin M. Hammady, Shaymaa J. Mohammed.
IMPLEMENTING NEW TECHNIQUE TO EVALUATE COGNITIVE FUNCTION IN PATIENTS WITH MIGRAINE DURING THE

Nataliia O. Shevchenko, Liliya S. Babinets, Iryna M. Halabitska.

AGE-DEPENDENT IMMUNE STATUS CHANGES IN CHRONIC PANCREATITIS PATIENTS.........oomerirnnecrnccieneieree e e . 5458
Salah Kadhim Muslim.

A SINGLE SURGEON’S EXPERIENCE IN DEFINING THE LEARNING CURVE FOR TRANSORAL ENDOSCOPIC THYROIDECTOMY
—VESTIBULAR APPROACH (TOETVA) ...ttt ettt sttt ettt ettt ettt snesenenene e D9 =04
Muradyan A.E.

CORRELATION AND INFRASTRUCTURE OF SOME PHYSICAL HEALTH INDICATORS BEFORE AND DURING COVID-19

Brych V.V., Vasylynets M.M., Shmanko O.P., Bilak-Lukyanchuk V.Y
PARTICIPATION OF TRAUMATOLOGISTS IN PROVIDING MEDICAL REHABILITATION OF PATIENTS WITH INJURIES AT THE

Soldatiuk V.M., Rozhko M.M., Pantus A.V

CLINICAL-MORPHOLOGICAL SUBSTANTIATION OF THE FIBROUS MATRIX WITH BIOGEL CENO BONETM

APPLICATION FOR PRESERVATION OF THE ALVEOLAR PROCESS OF THE JAWS AFTER THE TEETH

REMOV AL . ..o e e e e e e e e ———— 74-80

O. Rotar, I. Khomiak, R. Sydorchuk, S. Boiko, I. Bilyk, O. Hrama, Y. Migaichuk.
EFFICACY OF THE ALGORITHMIC STEP-UP APPROACH OF INTERVENTIONAL TREATMENT OF PATIENTS WITH ACUTE
NECROTIZINGPANCREATITIS . ..o e e e e ettt e sre e saesaeesseese s e sreesseerne e s e n e e e e e e 81285

V.V. Ohorenko, A.V. Shornikov, A.G. Kyrychenko, Y.N. Zavalko, V.N. Khomyakov, N.V. Tomakh.
IMPROVEMENT OF QUALITY OF LIFE FOR PATIENTS WITH ASEPTIC NECROSIS OF THE FEMORAL HEAD AND NON-
PSYCHOTIC MENTAL DISORDER S ... e e e e e e et ste et eeeteees e e e ear e eeeaneeaneenneanns .. 80-89

Nigar Karimova Ildirim.
CYP2B6 SINGLE NUCLEOTIDE POLYMORPHISMS IN AN AZERBAIJANI POPULATION.........cccoeiiinvciiniccineciceneee e e enee....90-93

Olha Filyk, Yaroslav Pidhirnyi.
RESPIRATORY MUSCLES FUNCTION IN CHILDREN 6-18 YEARS OLD WITH ACUTE HYPOXEMIC RESPIRATORY FAILURE:
THE PROSPECTIVE OBSERVATIONAL COHORT STUDY ....uiuiiiiniiiiniiiiiiiiinieetrinieieenineereesesseseeseesesesesseseseneseesesesssseseenene s e oo oo . 9498



Héctor M. Ramos-Zaldivar, Karla G. Reyes-Perdomo, Nelson A. Espinoza-Moreno, Ernesto Tomas Dox-Cruza, Thania Camila Aguirre Urbinaa,
et al.

SAFETY AND EFFICACY OF THYMIC PEPTIDES IN THE TREATMENT OF HOSPITALIZED COVID-19 PATIENTS IN

HONDURAS . .ttt et 99-105
Melnychenko MH, Kvashnina AA, Sytnikova VA.

PROGNOSTIC MODEL OF POSTOPERATIVE ADHESIVE INTESTINAL OBSRUCTION RISK IN

CHILDREN . ...ttt e e e e et et et e et et et et et ettt et et ettt et 106-109
Musayev SA.

EVALUATION OF THE QUALITY OF LIFE AFTER REVASCULARIZATION AND RECONSTRUCTIVE OPERATIONS ON MITRAL
VALVE IN PATIENTS WITH CORONARY HEART DISEASE. . ..o e 110-114



GEORGIAN MEDICAL NEWS
No 9 (330) 2022

ALGORITHM OF ORTHODONTIC TREATMENT PATIENTS WITH A BURDENED DRUG
ANAMNESIS. DRUGS THAT CAN INHIBIT TOOTH MOVEMENT

Tsvetkova M. A., Kovalenko A. YU.

Abstract.

According to the literature, more than 60% of orthodontic
patients take certain medications and/or nutritional supplements
on regular basis. To improve the efficiency and quality of
treatment an orthodontic treatment algorithm has been developed
for patients taking bisphosphonates, drugs for the treatment of
diabetes (except thiazolidinediones and SGLT-2 inhibitors),
hypotensive agents, antihistamines, statins, NSAIDs, estrogen-
containing drugs, tetracycline, interferon-y (copyright database
IREG deposit certificate No. 2080699). The result of the study
showed that 12,6% of patients, who came for consultation and
orthodontic treatment, use different drugs on regular basis, with
potential ability to slow down tooth movement.

Algorithm helps orthodontist to make correct treatment plan,
select appropriate orthodontic appliance activation regime,
choose additional diagnostic procedures and consultations with
doctors of other medical specialities according to patient’s drug
history.

Key words. Anamnesis, orthodontic treatment, drugs.

Introduction.

Malocclusions are one of the most common types of
maxillofacial pathology, which starts to form at deciduous
teeth stage and increases in adolescence. Thus, the prevalence
of malocclusion in mixed dentition is 73.9% [1]. According to
Kosuga S.U., by the age of 12, this indicator reaches 83.8%
[2]. If not treated in childhood, malocclusions will worsen with
age and lead to the development and progression of gingivitis,
periodontitis, carious lesions. In the absence of correction,
increased microbial contamination of the oral cavity contributes
to a decrease in local and general immunity, having a negative
impact on diabetes mellitus treatment, heart, and kidney diseases
[3].

Over 60% of children and adults who came for consultation and
orthodontic treatment, take medications or dietary supplements
on a regular basis [4].

A significant increase in treatment duration, development of
side effects and complications may be associated not only with
errors in treatment planning and the choice of biomechanics, but
also with the systemic effects of pharmacological drugs on bone
metabolism [5]. A wide range of drugs can significantly slow
down the orthodontic teeth movement or accelerate it. A decrease
in bone mineral density, as a possible side effect of several
somatic disease’s treatment, can negatively affect stability in
retention period [6]. On the other hand, pharmaceutical bone
resorption deceleration will significantly prolong treatment
time, impede post extraction space closure, and increase the risk
of root resorption [7-9].

Despite the fast development of diagnostic methods and a
significantly increased range of appliances and techniques, in
everyday practice an orthodontist often meets patients who
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require an individual approach for treatment and retention
protocol development, taking into account general somatic and
drug anamnesis.

Side effects of many medications can manifest in the oral
cavity in the form of xerostomia, erosive and ulcerative lesions,
gingival hypertrophy, etc. [10]. All this can also significantly
complicate orthodontic treatment.

Despite the relevance of the problem, there is no clear
algorithm of orthodontic treatment patients with a burdened
medical history, additional diagnostic procedures and necessary
consultations with related medical specialists.

The aims of the study.

1. To analyze scientific literature on the effect of drugs on bone
metabolism and orthodontic treatment outcome.

2. To develop an orthodontic treatment algorithm for the
patient’s taking medications on regular basis which increase
bone mineral density and potentially could slow down
orthodontic tooth movement on the base of literature review.

3. To test the algorithm in clinical practice (to calculate the
percentage of patients with burden drug history in routine
orthodontic practice; to find the most commonly prescribed
drugs which could slow down orthodontic treatment).

Materials and methods.

An electronic search of published meta-analyzes, systematic
reviews, case reports, clinical and experimental studies included
in databases (Cochrane Library, EMBASE and MEDLINE,
Web of Science) was made using the following search terms in
titles and abstracts: «orthodontic treatment»; «orthodontic tooth
movementy; «drugs and bone metabolism»; «medications side
effects»; «medications/oral healthy.

The search depth was 10 years. References from the found
articles were scanned for additional relevant publications.

The selection criteria for published articles were:

- clinical or experimental animal studies with the presence of
an experimental and a control group.

- systemic or local use of drugs, capable to influence the
physiological bone remodeling within the framework of both its
mechanism of action and as a result of side effects.

- a detailed description of dosages and methods of
administration.

- a detailed description of used orthodontic appliances,
indication of force levels and activation mode, a description of
the method for calculating the speed of teeth movement.

All medications, mentioned in this article, and it possible side
effects, which could have a negative impact on orthodontic tooth
movement were included in orthodontic treatment algorithm.

General information on the medications and their effects
derived from the following web sites: https:/www.vidal.ru,
https://www.rlsnet.ru.
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After clinical examination 348 patients (age 5-53 years) with
any type of malocclusion were included in clinical part of our
research. Anamnesis collection was made with an emphasis on
drug intake history. Percentage of patients taking medications
on regular basis that slow down bone metabolism was
calculated and patients’ distribution according to the algorithm
was verified.

Results.

The total number of articles found was 182. Based on latest
literature review, an orthodontic treatment algorithm was
developed for the patients’ taking drugs on regular basis that
slow down bone metabolism and, as a result, orthodontic tooth
movement (copyright database IREG deposit certificate No.
2080699). The algorithm provides clinical recommendations
during active treatment and retention period for the patients
taking following drugs: bisphosphonates, hypoglycemic drugs

(except thiazolidinediones and SGLT-2 inhibitors), hypotensive
agents, antihistamines, statins, NSAIDs, estrogen-containing
agents, tetracycline, interferon-y. The algorithm is a graphic
scheme, which allows the physician quickly to determine which
actions should be performed at each stage of treatment. An
accurate and logical algorithm scheme should help to reduce the
frequency of medical errors (Figure 1).

Among 348 patients who came for consultation and
orthodontic treatment, 44 patients (12.6%) aged 14 to 53 years
regularly used medications able to slow down bone metabolism.
Of them, 47.7% (21 persons) were taking estrogen-containing
drugs used for contraception or osteoporosis prevention,
31.8% (14 persons) were taking hypotensive drugs, 9.1% (4
persons) were taking NSAIDs, 6.8% (3 persons) were taking
antihistamines, and 4.5% (2 persons) were taking hypoglycemic
drugs (metformin and vildagliptin) (Figure 2).

Orthodontic treatment algorithm for patients with positive drug anamnesis.
Drugs which increase bone mineral density and slow down orthodontic tooth movement

For all patients during active treatment and in retention period drug anamnesis collection is recommended every 6 month
(including dosage and duration of treatment)
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Figure 1. Orthodontic treatment algorithm for the patients taking drugs on regular basis that slow down bone metabolism.
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Figure 2. The number of patients taking drugs on regular basis that
slow down bone metabolism (in %).

According to the algorithm, for all patients taking drugs that
slow bone metabolism (44 patients) activation of orthodontic
appliance was made with extended intervals, light forces were
applied, and the clinical assessment of tooth movement rate was
performed at each visit.

To avoid possible negative side effect of these medications on
the duration and efficiency of tooth movement, patients were
referred to the attending physicians with a request for possible
replacement of the medication with an analog without side
effects on bone metabolism (e.g., hypotensive drugs, statins,
NSAIDs) or complete withdrawal for the entire active treatment
period (bisphosphonates). For example, in our study, according
to the algorithm, 1 patient, who used a calcium- channel blocker
and complained about gingival bleeding and dry mouth, as well
as 4 patients, who took NSAIDs for pain relief in rheumatoid
arthritis and inflammatory diseases of the musculoskeletal
system, were referred to a general practitioner for consultation
on possible drug substitution.

We recommended an orthodontic treatment plan with
minimal risk of root resorption to three patients with a history
of allergology and taking antihistamines (reduction of active
treatment time, use of light forces, choice of treatment plan that
does not involve intrusion and moving teeth a long distance).
In addition, patients were referred for control panoramic
x-ray once every 6 months. Consultation with the attending
allergologist allowed to exclude allergies to nickel, latex,
polymers, composites, etc., which determined the absence of
contraindications for the appliance choice.

Patients with diabetes mellitus (2 persons) were referred to
an endocrinologist to get status update of their somatic disease
compensation and the latest results of blood glucose and
glycated hemoglobin levels. Patients in our study had well-
controlled diabetes mellitus (glycated hemoglobin values of
6.5% and 7%, while the norm was 4-6%).

At all stages of orthodontic treatment, we maintained close
contact with the doctors of other medical specialties to identify
the relationship between pathological changes in the oral mucosa
or gingiva and possible side effects or allergic manifestations of
the drugs used by the patient. For example, ACE inhibitors or
calcium channel blockers can lead to hypertrophic gingivitis,
which makes orthodontic manipulations much more difficult.
Among the patients in our study, hypertrophic gingivitis was
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observed in 1 patient taking verapamil (a calcium channel
blocker) (Figure 3).

Figure 3. Hypertrophic gingivitis due to the use of hypotensive drugs.

Bisphosphonates can contribute to the development of
erosions and ulcers on the alveolar process with subsequent
occurrence of osteonecrosis (Figure 4). Algorithm recommends
orthodontist to make regular clinical examination of the oral
mucosa patients, taking bisphosphonates.

Figure 4. Osteonecrosis on the lower arch.

When a drug-induced xerostomia was detected (one of the
possible side effects of hypotensive drugs, antihistamines, or
statins), in order to avoid mucosal trauma and oral hygiene
complication, we prescribed saliva substitutes.

Thus, for each category of drugs, we formulated clinical
recommendations for the orthodontist to increase effectiveness
and safety of orthodontic treatment.

Discussion.

To achieve optimal treatment results, we have developed
and clinically tested an orthodontic treatment algorithm for
of patients taking drugs on regular basis which slow bone
metabolism.

Estrogen-containing drugs, widely used for contraception
and as a replacement therapy to prevent and treat osteoporosis,
have a pronounced anabolic effect on bone tissue. Estrogen
levels negatively correlate with markers of bone resorption that
are actively involved in orthodontic tooth movement (PG E2,
IL-18, IL-6, M-CSF), which can negatively affect the rate of
orthodontic treatment [11].
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Statins are the most widely used drugs for cholesterol lowering
and cardiovascular disease prevention [12]. Lipophilic statins
have an anabolic effect on bone tissue, positively influencing
bone formation, increasing trabecular bone volume, mineral
density and reducing the risk of fractures [13], which can
reliably reduce the rate of orthodontic tooth movement [14].

Tetracyclines, including chemically modified ones, have a
pro-anabolic effect on bone tissue, promoting bone formation.
One of the mechanisms of antiresorptive action is a decrease in
the number of osteo- and odontoclasts due to the disruption of
their development and differentiation, as well as the acceleration
of apoptosis [15]. In addition, tetracyclines have a pronounced
ability to inhibit collagenases, matrix metalloproteinases, pro-
inflammatory cytokines (tumor necrosis factor, IL-1, etc.) and
arachidonic acid metabolism, which play a key role not only
in the pathogenesis of destructive diseases, but also during
physiological remodeling [16].

The effect of interferon-y on bone remodeling processes is
similar to that of indomethacin. Interferon-y administration
disrupts prostaglandin synthesis and slows down bone
resorption activated by IL-1. This effect is in direct correlation
with the dosage of interferon-y administered. Interferon-y is
able to block osteoclast genesis caused by the mechanical
load produced by orthodontic appliances, thus slowing down
orthodontic treatment [17].

NSAIDs have analgesic, antipyretic, anti-inflammatory effects
and are used for a wide range of diseases (rtheumatoid arthritis,
osteoarthritis, gout, dysmenorrhea, migraines, headaches,
postoperative pain, as well as for the prevention of cardiovascular
diseases, etc.). COX blocking suppresses the production of
prostaglandins, negatively affecting the differentiation and
activity of osteoclasts. Ultimately, this leads to a slowing
of bone resorption [18]. A number of somatic diseases (e.g.,
rheumatoid arthritis) can contribute to degenerative changes in
the periodontium and TMJ, which should be taken into account
during treatment plan development.

Blocking of H: receptors on the osteoblast surface with
antihistamines impairs the recruitment and differentiation
of osteoclasts on the compressed side of the periodontal
ligament, delaying orthodontic tooth movement. Especially,
such a negative effect on tooth movement can be observed
with prolonged use for 3 weeks or more [19]. The presence of
various allergic reactions is known to be a predisposing factor
for pathological root resorption [20].

Decreased orthodontic tooth movement could be observed
in patients, using beta-blockers, Ca-channel blockers, RAS
or ACE inhibitors on regular basis, regardless of the dosage.
The decrease of bone resorption occurs due to the osteoclasts
activity and differentiation inhibition, as well as blocking of
cytokine production (IL-1B and IL-6) [21,22]. Simultaneously,
hypotensive drugs can increase level of osteoblasts function
markers [23].

Bisphosphonates are widely used for the prevention and
treatment of osteoporosis. However, by blocking osteoclast
function and reducing capillary formation rate, this drugs rapidly
decrease the rate of tooth movement and can compromise
treatment results [24]. Impaired vascularization, in turn, can
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contribute to the development of osteonecrosis [25]. Therefore,
the orthodontic treatment plan should consider the increased
risk of osteonecrosis during surgical manipulation, minimal
tooth movement, total treatment duration, possible tooth buds
formation pathology, and extended time of tooth eruption in
children. During orthodontic treatment it is recommended to
check up oral cavity for the early detection of possible chronic
alveolar mucosa trauma by the orthodontic appliances, which
may promote the development of osteonecrosis.

During active treatment of all patients who take medications on
regular basis that slow down bone metabolism it is recommended
to use light forces and increase the interval between activations
of the appliance in order to reduce the hyalinization areas
formation in the periodontium. Monthly evaluation of the tooth
movement rate will clinically determine the correct activation
regimen (N 1-2-mm/month).

Several medications (e.g., statins, hypotensive medications,
and antihistamines) can cause xerostomia (https://www.rlsnet.
ru). In the presence of fixed appliances in the mouth, xerostomia
will accelerate plaque and caries formation. Prescription
of saliva substitutes is an integral part of caries prevention
during orthodontic treatment. In addition, calcium channel
blockers (nifedipine, verapamil, etc.) provoke the development
of hypertrophic gingivitis. Professional oral hygiene is
recommended at least once every 3 months. Preference should
be given to the appliance, which facilitate oral hygiene. In the
presence of hypertrophic gingivitis unsatisfactory fixation of
removable appliance is possible. In such cases gingivectomy is
indicated.

During treatment plan development for the patients with a
burdened drug anamnesis, timely and effective communication
with the doctors of other medical specialities. will optimize
orthodontic treatment duration and will help to avoid
complications. If a patient is taking statins, NSAIDs, nifedipine
or bisphosphonates on regular basis it may be helpful to discuss
with the physician whether these medications can be stopped
completely or replaced with an alternative without side effects
which could interfere with tooth movement. In the absence of
indications for complete withdrawal of bisphosphonates, it is
recommended to start orthodontic treatment not earlier than 3-6
months after the last drug intake.

Diabetes medications (metformin, insulin, sulfonylurea
derivatives, insectin, DPP-4 inhibitors, pramlintide) can both
directly stimulate bone formation and indirectly by improving
glycemic control [26], which should be considered. Blood
glucose levels and glycated hemoglobin should be constantly
monitored.

Thus, the orthodontist should work in close cooperation
with general practitioners when treating patients with somatic
pathology and who take various medications on regular basis.
Treatment plan development, additional diagnostic procedures
should be based on the somatic and drug anamnesis and the
possible effects of pharmacological agents on the efficiency of
orthodontic treatment. Timely identification of negative factors
that can adversely affect tooth movement will reduce the risk
of complications, optimize the duration and financial costs of
orthodontic treatment.
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Conclusions.

1. The analysis of published scientific studies has revealed a
wide range of drugs capable of blocking resorption, slowing
down bone tissue metabolism, and negatively affecting the
process of orthodontic treatment.

2. Orthodontic treatment algorithm contains practical
recommendations for orthodontic treatment tactics and
additional diagnostic procedures of the patients taking on
regular basis bisphosphonates, drugs for the treatment of
diabetes (except thiazolidinediones and SGLT-2 inhibitors),
hypotensive agents, antihistamines, statins, NSAIDs, estrogen-
containing drugs, tetracycline, interferon-y (copyright database
IREG deposit certificate Ne 2080699).

3. 12,6% patients used on regular basis drugs with potential to
slow down bone metabolism. The most frequently prescribed
medications were strogen-containing drugs, hypotensive drugs,
NSAIDs, antihistamines, hypoglycemic drugs.
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AJITOPUTM OPTOJOHTHUHYECKOTI' O
JEYEHUSA NAOHUEHTOB C OTATOWEHHBIM
JEKAPCTBEHHBIM AHAMHE3OM. IPEITAPATBI,
SAMEJUISIIOIIME  METABOJIM3M  KOCTHOM
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TKAHU

IOBETKOBA M.A. - K.M.H., Bpa4-OpPTOAOHT
KOBAJIEHKO A.IO. - Bpau-cTOMaTO0JIOr-0pTOMNEI.

ITo nureparypubiM paHHbIM, Oonee 60% mMalMEHTOB,
oOpalllafolMXCcsi Ha KOHCYJNbTAlMIO M JICYCHHUE K Bpauy-
OPTOAOHTY, MPUHHUMAKOT TE€ HWJIX HWHBIC JICKAPCTBECHHBLIC
npenaparbl W/WiM MHIIEeBbIe T00aBKH HAa MOCTOSHHOW OCHOBE.
Jnst nobimeHust 3QpQEeKTUBHOCTH W KadyecTBa JICUCHHS Ha
OCHOBAHHH CHCTEMAaTH4YEeCKUX O0030pOB M MeTa-aHaJM30B
pa3paboTaH aJropuTM OPTOJOHTUIECKOH MMOMOIIHM MaIleHTaM,
npuHUMarImuM OouchocdoHaThl, mpemaparbl IS JICYCHUS
caxapHoro nuabeta (KpomMe THa30JUANHINOHOB U UHTUOUTOPOB

SGLT-2), TrUMNOTEeH3WBHbIE, AHTUTHCTAMUHHBIC, CTATHHBI,
HIIBC, »scrporeH-copepkamye TMpenaparbl, TETPAlUKINH,
uutephepor-y (cB-Bo o genonupoBanuu Ne  2080699).

HpI/IMeHeHI/Ie aJiropuTMa Mmo3BOJIACT ONPCACIUTE PEKUM
AKTUBAIIUU anlrapaTypsbl, 0COOEHHOCTH IIJTaHUPOBAHUSA JICUCHUA
1 HEOOXOIMMOCTh KOHCYJIBTAIIMH CO CIIEIMANINCTaMK JIe4eOHOTO
npoduiIst ¢ BOIPOCOM O TEYEHHHM OCHOBHOTO 3a00JIeBaHMUs,
BO3MOXHOH 3aMeHE IpenapaTa Ha aHajor 0e3 MOOOYHOTO
a¢dexkta Ha MeTabOIM3M KOCTHOH TKAaHM U BBIABJICHUS
BO3MOXXHBIX HpOTI/IBOHOKa?,aHI/Iﬁ K OPTOAOHTUYECKOMY
JICYCHUIO.

KaioueBble cioBa: aHaMHe3, OPTOJOHTHYECKOE JIEUCHUE,
JIeKapCTBEHHBIE TIpenapaThl.
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