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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




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.




O3BMAHMS LodIMSRRIH(MK

Mgsd30sdo LHs@Gool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bws Foddmswaobmm 2 3o@mse, Gyl ob 0byaoliy® 9b9d%bg,odgdooao
LAsbo@Bgmo gyamol 1 2390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
dodol L5 0b@g@gomols @og0m. 30dmygbgdyemo 3md309@ga o dBogdo agbye ©s oby-
@oliy®gbemgob Gg9dbEgddo - Times New Roman (Kupuummna),boaoem Jo@mgagbmgeb @gl@do
Lako®ms godmgoygbmo AcadNusx. IHog@ol bmds — 12. LEsGool mseb gbps sbanwgls CD
LEs@oom.

2. LASA00L JEPEPMds 5O Yoo 9oy gbgl 10 y39Mbg bogegdls ws 20 ag90bg dgBb
0@ gAMoL ool s Ggboydggdols (0byeoliy@, dyligan ©s Jo@myen gbgdbby) homganom.

3. LAs@0sdo Loko®ms godydogl: bogombol sd@oommds; 3genggol dobsbo; bisggen ggo
dolboans o 20dmygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jlidg@modgb-
Ayeo babosmol bEs@ogdols Fo@dmagbolisl sg@m®gdds gbos dogmommb Lsgdlidg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 3035 gdols s wodobgbols Jgmmegdo (3F 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbewgl @gboydg obyeoliy®@, Gylyge s Jodmnyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bomasyg®ol, sg@mmgdols, s glgoyemgdols
domomgbom ©s gbs dgoogegl dgdmgy 3obymxomgdgdl: dobobo, dsbsms s dgmmegdo,
Pggagd0 s ©obliggbgdo; BgJb@usm o bsfomo s@ 9bws ogmlb 15 LE®oJmbbyg bsjangdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®ogrgdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@yano, dgdo-
X03909@0 s 3Mm396G Y0 Inbo3gdgdo ¥bos dgglodsdgomegl BgJl@do Jmygeboals.

6. BOGHOLYOsngdo gbes ogml 3mbE@sbEy@o; Lydomgdo, bobsbgdo, wosg@sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@dImoaobgm 3mbo@ogdo godmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsagdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Uiy-
om0l bgos s Jggos bofoagdo.

7. Lododgeom 5gBm@gdols agoM9d0 LEsE05Tdo s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GEsbL Mo 3E00m.

8. LASHOSL MSb YYbws shanwgl sg@BMMols Jogd asdmygbgdyero Lodsdyerm s yiEbm-
9@0 dOmdgdol dodenoma®ogzoygmo bos (dmam 5-8 Faol Low®dom). sbdsbydo Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
53B™@950 (2350, 06005 gbo, LGl Lomsy®o, gy@bsaol slsbgagds, aodmzgdols
s 00, (gao, g9@bsgnols Ne, 30039em0 05 dmgrm 39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  asdmigdol [gmo, saomo s 239090l Loghmm @omwgbmds. &9JL@Edo
33o0@5H e ghbogrgddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol Lools
dobggom. dobsbdgfmbogros, @md 300090y Tyodmgdols 9dg@glo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL mob gbs Sbargl: o) sfglgdoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm(dgoygmo bygandm(g@oms ©s dgkoom; &) o@gol bdgizos@mol@ols
sdm{dgogmo g3gbbos, MMIgendoz Jomomgdyao 0dbgds bsgombols @ gogmmds, dsbsgnols
Lo 3domds, 3g0mEols Lobpmmds, dgogagdols bodgEbogdm-3@sd@oggeo d60dgbganmds.

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

1. @gesdios 0@mggol ygwgdsl dgobfmaml LEs@os. Bgdb@dby Igdomds s dg-
X9M90> bpgds Losgdm@am m@oyobsaols dobgwgom.

12. ogdggdgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgmoi obsdgkoao
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

>0bodbyao F9ligdol wedwgggol dgdmbgggsdo LHs@ogdo o@ asbobogangds.




GEORGIAN MEDICAL NEWS
No 2 (311) 2021

Cooepoicanue:

Tanskyi V., Ostrovsky Yu., Valentyukevich A., Shestakova L., Kolyadko M.
SURGICAL METHODS OF TREATMENT OF END-STAGE HEART FAILURE.......c.cccoeiiiiniiiicierecceeece e 7

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.
ENHANCED RECOVERY AFTER SURGERY VS TRADITIONAL CARE
IN ELECTIVE COLORECTAL SURGERY: A RETROSPECTIVE COHORT STUDY ....ccooviueiiirinieiiineicieirieeiereieeseeeneeens 17

Kanadashvili O., Belykh E., Soborov M., Alekseev V., Stolyarchuk E., Atayan A.
NECROTIC FASCIITIS AS A COMPLICATION OF ACUTE DESTRUCTIVE APPENDICITIS ......cccooieieieieieieierieie e 21

Kakabadze Z., Janelidze M., Chakhunashvili D., Kandashvili T., Paresishvili T., Chakhunashvili D.G.
EVALUATION OF NOVEL PORCINE PERICARDIAL BIOMATERIAL FOR VENTRAL

AND INGUINAL HERNIA REPAIR. THE RESULTS OF A NON-RANDOMIZED CLINICAL TRIAL.........coovvveeeiiiieeeeennns 27
Podobed A.

INTRAVASCULAR LIPOMA OF THE RIGHT BRACHIOCEPHALIC VEIN

AND SUPERIOR VENA CAVA: A CASE REPORT AND LITERATURE REVIEW ......cccoooiiiiiiiiiieeeeeeeeeeeeeeeeee e 33

Kymra A.A., Hlysanos C.M.
[TIOCJIEOIIEPAIIMOHHASI KOHTPOJIMPYEMASI AHAJIT'E3W S
YV BOJIBHBIX C OHKOTATOJIOTYUEM TOJIOBBI M IIIEM ... 36

Malinina O., Chaika H., Taran O.
FEATURES OF ANTHROPOMETRIC PARAMETERS IN WOMEN
OF DIFFERENT MORPHOTYPES WITH POLYCYSTIC OVARY SYNDROME .....ccoooiiiiiiiieeieieeeeee e 41

Hruzevskyi O., Kozishkurt O., Nazarenko O., Platonova Ye., Minukhin V.
COMPREHENSIVE BACTERIOLOGICAL STUDY
OF THE VAGINAL DISCHARGE DURING BACTERIAL VAGINOSIS ...ooiiiiiereeeeeeee et 46

Kvaratskhelia S., Nemsadze T., Puturidze S., Gogiberidze M., Jorbenadze T.
MORPHOLOGICAL CHANGES IN PERIODONTAL TISSUE DURING PERIODONTITIS .....ccoeviiiiiiiieeeeieieeieeeeeee 50

Akimov V.V., Kuzmina D., Fedoskina A., Vlasova T., Dvaladze L., Ryzhkov V., Akimov V.P.
ASSESSMENT OF LASER AND ANTIOXIDANT THERAPY EFFICACY
IN TREATMENT OF CHRONIC GENERALIZED PERIODONTITIS .......cotiiiiiieiieieteet ettt 54

Drobyshev A., Klipa I., Drobysheva N., Ilina N., Zhmyrko I.
SURGICALLY ASSISTED RAPID MAXILLARY EXPANSION:
RETROSPECTIVE ANALYSIS OF COMPLICATIONS 2012-2017 ..ueeutiteiieieieiieieieieee ettt 58

Savchuk O., Krasnov V.
WAYS TO IMPROVE THE EFFICACY OF ORTHOPEDIC TREATMENT
OF PATIENTS WITH SEVERE EXCESSIVE TOOTH WEAR ...t 63

Popov K., Bykova N., Shvets O., Kochkonian T., Bykov I., Sulashvili N.
PECULIARITIES OF EVALUATION OF THE ORAL FLUID ANTIOXIDANT ACTIVITY
IN PATIENTS WITH LOCAL OR SYSTEMIC DISEASES ... .ottt ettt sa e sse e esesse s esaessensessessessasseenas 68

Bondarenko I., Privalova E., Shumina Y.
SONOGRAPHY OF THE FACE AND NECK REGION SOFT TISSUES IN ASSESSMENT
OF THE COMPLICATIONS CAUSES AFTER FACIAL CONTOURING.......ccocctittiiiirieiinieieieseeeieieit ettt 74

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Kakhabrishvili Z.

ASSESSMENT OF EFFECTS OF NON-FUNCTIONAL OVERREACHING

AND OVERTRAINING ON RESPONSES OF SKELETAL MUSCLE

AND CARDIAC BIOMARKERS FOR MONITORING OF OVERTRAINING SYNDROME IN ATHLETES..........ccccovveenne 79

Sanikidze Q., Mamacashvili 1., Petriashvili Sh.
PREVALENCE OF HYPERURICEMIA IN PATIENTS WITH CHRONIC HEART FAILURE ........cc.ccooviiiiiiiiieceeeee e, 85

© GMN



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Lobzhanidze K., Sulaqvelidze M., Tabukashvili R.
FACTORS ASSOCIATED WITH DECLINE OF FEV1
IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE .......ootiitiitiitiiieeeeeetet ettt ettt ettt eve v eve et ese e ss et et sessasaeeae s 89

Janusos P.C., Kapuaymkuna M.A., badak C.JI., Topoynosa M.B.
D03MHODMIILHBIN KATUOHHBIN ITPOTEMH KAK YYBCTBUTEJILHBII BUOMAPKEP S03MHO®HIILHOI'O
BOCITAJIEHWS U TTIPEJIMKTOP TSDKEJIOTO TEYUEHUSI XPOHUYECKOI OBCTPYKTHUBHOM BOJIE3HU JIETKUX ... 92

Augekcanapos lO.K., Cemukos B.U., Illyayrko A.M., I'oroxus T.P., Top6aueBa A.B., Mancyposa I T.
IMOAOCTPBIN TUPEOUUT N COVID-19 (OB30P) ...ttt ettt 98

Tsyhanyk L., Abrahamovych U., Abrahamovych O., Chemes V., Guta S.
BONE MINERAL DENSITY AND THE PREVALENCE OF ITS DISORDERS
IN PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS AND SYNTROPIC COMORBID LESIONS........cccccccenenne. 103

Sannikova O., Melenchuk N., Sannikov A.

ADVENTUROUSNESS OF PERSONALITY: CONSTRUCT AND DIAGNOSTICS......cooeeirieiiininieeirreieeteeceneneeenene 109
Prytula V., Kurtash O.

RECONSTRUCTIVE FUNCTIONAL RESERVOIRS IN TREATMENT

OF CHILDREN WITH AGANGLIONOSIS AFTER TOTAL COLECTOMY .....oeuiiiiiieiiininieieiereieietnee ettt eneenes 115

Vorobiova N., Usachova E.
INFLUENCE OF CARBOHYDRATE MALABSORPTION SYNDROME

ON THE CLINICAL COURSE OF ROTAVIRUS INFECTION IN CHILDREN AT AN EARLY AGE ......cc.coveevvieieeieceeee. 120
Asieieva Y.
PSYCHO-EMOTIONAL CHARACTERISTICS OF CYBER-ADDICTION IN YOUNGSTER ADOLESCENTS.................... 125

Tugelbayeva A., Ivanova R., Goremykina M., Rymbayeva T., Toktabayeva B.
REACTIVE ARTHRITIS IN CHILDREN (REVIEW)......coiiiiiiiiiiiiiiiicictce ettt 130

Chakhunashvili D.G., Kakabadze A., Karalashvili L., Lomidze N., Kandashvili T., Paresishvili T.
RECONSTRUCTION OF THE ABDOMINAL WALL DEFECTS USING
GELATIN-COATED DECELLULARIZED AND LYOPHILIZED HUMAN AMNIOTIC MEMBRANE ........c.cccooviviiierinne. 136

Kachanov D., Atangulov G., Usov S., Borodin A., Gadzhiibragimova Z.
THYROID STATUS: IS IT POSSIBLE TO RESTORE MYELIN? ......ciiiiiiiiiiitietieteeteeteet ettt ettt a s ese v v enean 143

Pkhakadze G., Bokhua Z., Asatiani T., Muzashvili T., Burkadze G.
LOSS OF CAS3 AND INCREASE OF BAX EXPRESSION ASSOCIATED
WITH PROGRESSION OF CERVICAL INTRAEPITHELIAL NEOPLASTA .......coiotitietieieeeieeteee ettt 147

Bobyr V., Stechenko L., Shyrobokov V., Nazarchuk O., Faustova M.
MORPHOLOGICAL CHARACTERISTICS OF SMALL INTESTINE MUCOSA IN DYSBIOSIS
AND AFTER ITS CORRECTION BY PROBIOTICS AND ENTEROSORBENTS ........cotiiiiiiiiieeteeteeteeeeeeeee e 151

Porossiii 10.E., Hutpun B.S1., Apxunosa JLI., Besookuii B.B., Korecank O.B.
HCTIOJIbB3OBAHUE MOJIEKYJISAPHOI'O BOJJOPO/IA B KOPPEKIIM CUH/IPOMA NO-REFLOW
HA IOJINYPUYECKOM CTAIUN CYIIEMOBOM HEDPOTTATHII ...t 156

KocsipeBa T.®., Adakeaus K.I'., Katéex Uman, Tyrypos H.C., Xacan A.M.
BJIMSAHUE IMAIIEBBIX XNJIKOCTEN HA 3YBOYEJIIOCTHYIO CUCTEMY
(OKCITEPUMEHTAJIBHOE UCCIIEJJOBAHUE) ..ottt ettt 163

Mapamennaze T.I., Mamamraspumsuin H.H., Enyxkuaze M.I., Mauapapuanuu M.I, I'a0ynus T.T., Canuxunze T.B.
OODEKT ITPOITPAHOJIOJIA HA TTPO®UJIb IUTOKMHOB B OKCITEPUMEHTAJIBHOW MOJIEJIN
T-JIMM@®OLUTOB YEJIOBEKA (KJIETKH JURKAT) IN VITRO ...cociiiiiiiiiiiceeeceeeeee e 169

Ebralidze L., Tsertsvadze A., Bakuridze L., Berashvili D., Bakuridze A.
BIOPHARMACEUTICAL UNDERSTANDING OF FORMULATION PREPARATION VARIABILITY

OF PLGA NANOPARTICLES LOADED WITH ERYSIMUM EXTRACT ....cccciiiiiiiiiiiiiiiiiiineeeeeeceeceese e 173

Zaborovskyy V., Fridmanskyy R., Manzyuk V., Vashkovich V., Stoika A.
THE BOUNDARIES OF GENDER TOLERANCE IN THE MODERN SOCIETY AND LEGAL STATE (REVIEW).............. 178

6



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

SONOGRAPHY OF THE FACE AND NECK REGION SOFT TISSUES IN ASSESSMENT
OF THE COMPLICATIONS CAUSES AFTER FACIAL CONTOURING

Bondarenko 1., Privalova E., Shumina Y.

Central Research Institute of Radiation Diagnostics, Moscow, Russia

The annual growing number of injection procedures in aes-
thetic medicine inevitably leads to increasing of the complica-
tions, occurring after injections. According to the data of Ameri-
can Society of Aesthetic Plastic Surgery (ASAPS), there were
more than 2,344,000 non-surgical procedures in 2018, 795 of
which were accounted for fillers [1]. The echo signs of cosmetic
agents were described in experimental studies, in order to assess
the correlation of the obtained data with the chemical composi-
tion of the material [2-4]. To establish the chemical composition
according to ultrasonography (US) and the injection of hyal-
uronidase agents, in the reviews, devoted to the diagnosis and
treatment of complications after facial contouring, the emphasis
is also on the analysis of the characteristics of the introduced
material [5-8]. The studies devoted to comparing the results of
US with the tomographic radiology methods diagnostics were
published [9,10]. The analysis of the causes and structure of
complications, location, the depth and the area of the pathologi-
cal process in patients with complications after facial contour-
ing, the relationship of clinical appearance with the presence of
the filler, which is important for the correct diagnosis and deter-
mination of the patient treatment tactics, is the interest.

The aim of the study was to assess the capabilities of high-
resolution US in the diagnosis of complications after facial con-
touring.

Material and methods. The US examination of 132 women
after facial contouring at different stages of treatment was per-
formed. The patients age ranged from 22 to 65 years. In this
group, patients had been injected at various terms. The injec-
tions had taken place from 2 weeks to 15 years before the US
examination.

The US cases presented in this article were performed with
the «MyLab Twice» machine (Esaote, Italy) using linear probes
that range between 15 to 18 MHz and 10 to 22 MHz, in B-mode
(gray-scale) and color or power Doppler mode. No special prep-
aration for the examination of the skin and face and neck soft
tissues was required. US was performed while a patient was ly-
ing on his back.

At the first stage, the searching of subcutanecous fragments
of the gel, the clear determination of their location relative to
the anatomical structures of the facial skeleton and the depth
from the epidermal layer of the skin of the face and neck were
performed during US examination. Then, longitudinal and trans-
verse sizes of filler bolus and its volume were measured, the
relationship between the anatomical structures (vessels, facial
muscles, septa) and filler deposits were assessed.

The structure of the studied object (hyperechoic, hypoechoic or
anechoic formation; homogeneous or heterogeneous; the shape and
the clarity of the contours, the presence or absence of a capsule or
perifocal edema) was depicted in the description. Also the devia-
tions of normal surrounding tissues were described: increased pasti-
ness (dermis, hypodermis, the presence or absence of the vascular-
ization, excessive fibrosis and other features.

Obtained by the history taking and US examination quantita-
tive and qualitative data were exported to Excel tables and pro-
cessed by Statistica 10 and MS Office Excel 2010 programs. The
normal distribution test (Shapiro-Wilk test) was carried out for
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quantitative parameters. The statistical significance of the dif-
ferences between the compared parameters was determined by
Student t-test number in the case of normal distribution. The pa-
rameters were presented as the median (Me) and 25%- and 75%-
percentiles in the case of the absence of normal distribution. The
medians comparison was performed with Mann Whitney U-test.
The ratio of patients with the different qualitative indications
was compared by the analysis of fourfold contingency tables
on the basis of chi-squared test, Yates corrected chi-square test,
Fisher’s exact test. If the probability of error was less than 0.05
(<0.05) the differences between the compared pairs were consid-
ered as statistical significant.

The chemical characteristics of fillers and the terms of the
treatment of patients after injection procedures were presented
in Figs 1 and 2.

The chemical characteristic of injected materials according to
anamnesis data (n=132)

Calcium Polymethylm
hydroxyapati ethacrylate
te (n=6) (n=1)

Unknown
filler (n=1)

Silicone
(n=13)

Hyaluronic
acid
(n=111)

Fig. 1. HA fillers were injected in 111 cases (84,1%), in 13
cases (9,8%) — silicone, in 6 cases (4,5%) — calcium hydroxyap-
atite (CaHA), polymethylmethacrylate (PMMA) — in 1 (0,8%).
There was 1 patient with non-hyaluronic filler with unknown
genesis (0,8%)

The terms of treatment after the filler injection (n=132)

less than
1year
(n=80)

Fig. 2. The terms of treatment after the filler injection in 7
cases (5,3%) were from 7 to 10 years, in 4 cases (3,0%) - 4-5
years, in 13 cases (9,8%) — 2-3 years, in 27 (20,5%) — from 1 to
2 years, in 80 (60,6%) — from 2 weeks to 1 year. In 1 case (0,8%)
the patient turns 15 years after the injection of non-hyaluronic

filler
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Results and discussion. The distribution of patients’ com-
plaints was as follows: dissatisfaction with the aesthetic result in
122 (92.4%) cases, patients expressed concern about the excess of
the declared time spent into the tissues of the injected drugs in 10
(7.6%) cases. The characteristic structure of complaints of patients
dissatisfied with the aesthetic result was presented in Fig. 3.

The structure of the complaints of patients, who were dissatis-
fied with the aesthetic result (n=122)

Asymmetryi
(=) L

Hypercorrecti
on (n=50)

Discomfort
al (n=1)

Edema (n=68)

Fig. 3. Edema - 68 cases (55,7%), hypercorrection — 50 cases
(41%), asymmetry - 3 cases (2,5%), discomfort - 1 case (0,8%)

According to the US examination data, the most common loca-
tion area of fillers or echo signs of fibrotic changes in the projection
of previously introduced agent were nasolacrimal and palpebromal
grooves — 54 cases (40.9%), and the area of lips and nasolabial folds
—1in 52 (39.4%) cases (Tab. 1). The echo signs of fibrotic changes
into the head and neck soft tissues were revealed in 66 patients
(50.0%), which corresponded to the location of complaints of ede-
ma and hypercorrection in 22 (16.7%) cases. The fibrosis changes
were identified at the site of filler injection in 5 patients (3.8%),
who were interested in the excess period of the agent, in other 39
cases (29.5%) it was an accidental finding into adjacent anatomical
areas that weren’t clinically apparent and didn’t disturb the patient.
The filler has adjoined to the vessels in 36 cases (27.3%), requiring
surgical treatment granulomas has formed in 2 cases (1.5%).

The dilated vessels with the fragments of fillers in the form of
small boluses were visualized at the site of its injection in 3 cases
(2.3%). The swelling of hypodermis and dermis without any fillers
or echo signs of fibrosis was identified in 4 cases (3.0%). 1 patient
didn’t have any changes into the soft tissues (0.8%). The agent was
located into the infraorbital region in 51 patient (38.6%), which
didn’t correspond to the site of the injection and the complaints. The
US structure of the manifestations of edema and hypercorrection
in patients with corresponding complaints was shown in Figs 4, 5.

US structure of edema

n=68
Norm (n=1} I

Vessel (n=1}) I

Edema at the level of the dermis without I
filler (n=1)

Edema with fibrosis (n=2) .

Edema into the hypoderma without filler -
(n=3)

Filler in the adjacent anatomical region _
regarding edema (n=30)
Filler in the projection of edema(n=30) _

Fig. 4. Hypodermis with the filler into it was revealed in 30
patients. The same pathology without filler in the projection
of it was diagnosed in 30 cases, and the agent was visualized
in adjacent anatomical regions. Hypodermis edema in 3 cas-
es and dermis edema in 1 case didn't have the filler into them.
Hypodermis and dermis edema was combined with fibrosis in
2 cases. The enlarged vessel with an agent microbole, which
the patient perceived as edema, was detected in one study.
One patient showed no signs of tissue changes and the pres-
ence of a filler

US structure of the hypercorrection

n=50

Petrificates (n=1) W
Vessel (n=2) [l
Echo signs of fibrosis (n=20) | NG
Cosmeticc fillers (n=27) |GG

Fig. 5. The hypercorrection corresponded to the echo signs
of the fibrotic changes in the form of hyperechoic formations
with clear, uneven contours in 20 cases and in the form of the
petrificates - in 1 case. The hypercorrection was visualized
as the hypoechoic and anechoic formations with clear even
contours, which was typical for echo signs of the fillers in 27

Table 1. Location of the cosmetic fillers and echo signs of fibrosis into the soft tissues of head and neck according to the US data

Region % Number of patients (n=132)
Nasolacrimal and palpebromolar fissure 40,9 54
Lips and nasolabial folds 394 52
Zygomatic bone 9,8 13
Lack of filler and ultrasound signs of fibrosis 3.8 5
Frontal 1,5 2
Temporal 1,5 2
Neck 1,5 2
Mental 0,8 1
In the salivary gland 0,8 1
© GMN 75



cases. The vessels with the agent microboles were revealed
into palpebromolar grooves in 2 patients. They didn't seem to
differ from the manifestations of hypercorrection but accord-
ing to the spectrum of blood flow they were veins

The examples of different patients with the same com-
plaints about the edema were presented in the Figures 6 and
7. There, the case when into same anatomical zone, with the
same complaints and similar clinical appearance, the ultra-
sound picture is different, was clearly presented.

Fig. 6. Sonogram of the periorbital region in Color Dop-
pler mode in the projection of the nasolacrimal groove,
sagittal plane at the level of the bone edge of the orbit (ar-
row I — dermis, arrow 2 — bone). Hyperechoic, avascular
rounded formation with clear even contours was visualized
supraperiostally (arrow 3 — hyperechoic formation), with
the signs of severe perifocal edema in the form of a zone
of reduced echogenicity (arrow 4 - edema). Echo signs of
fibrosis in the projection of the nasolacrimal groove and of
the periorbital region soft tissues edema

Fig. 7. Sonogram of the periorbital region in Color Dop-
pler mode in the projection of the nasolacrimal groove, sagit-
tal plane at the level of the bone edge of the orbit (arrow 1
— dermis, arrow 2 — bone). Hypoechoic avascular formation
of an oblong shape with clear and even contours is visual-
ized into the soft tissues of the examined area (arrow 3 — hy-
poechoic formation). It was adjacent to the vessel (arrow 4
- vein), the blood flow spectrum showed that in was vein, with
no signs of tissue edema. Echo signs of adjacent to the vein
cosmetic filler in the projection of the nasolacrimal groove

HA fillers in the patients who turned with complains dur-
ing up to a year after the injection were visualized as round

or oval shaped hypoechoic boluses with clear, fairly even
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contours in 65 cases, with the fibrous capsule — in 5 cases
(Fig. 8). The areas of increased echogenicity soft tissues into
the places of HA injection were revealed in 13 patients, who
turned at the same time (Fig. 9). HA agents with a presence
into the tissues for more than a year were visualized as hy-
poechoic formations without perifocal edema in 26 cases
during US, the fibrous capsule was visualized among them
in 6 cases (Fig. 10). The hyperechoic avascular formation
was identified at the site on the hyaluronic filler injection
in 2 cases, which corresponded to the echo signs of fibrosis.
Polymethylmethacrylate was visualized during US as a het-
erogeneous formation due to the alternation of the areas of
reduced and increased echogenicity, with a predominance of
the hyperechoic structures, with an acoustic shadow in the
patient to whom this agent was injected (Fig. 11). Silicone
fillers were visualized as hyperechoic formations in 16 cases,
as hypoechoic structures with hyperechoic capsule without
any signs of the perifocal edema — in 5 cases (Fig. 12,13).

Fig. 8. Sonogram, B-mode, periorbital region in the pro-
jection of palpebromolar sulcus, horizontal plane at the level
of the bone edge of the orbit along the mid-pupil line (arrow
1 — dermis, arrow 2 — m. orbicularis oculi). Hypoechoic, het-
erogeneous due to hyperechoic thickenings, filler bolus was
visualized (arrow 3 - filler). It had clear even contours, was
oval shaped, with fibrous capsule (arrow 4 — fibrous capsule)
and located under the orbicularis oculi muscle, without signs
of perifocal edema. Echo signs of incapsulated filler into
periorbital region

Fig. 9. Sonogram, B-mode, the lateral part of the upper
lip, horizontal plane (arrow 1 — oral cavity, arrow 2 — sub-
mucosa). The hyperechoic formation (arrow 3 — hyperechoic
formation) with clear uneven contours is visualized above the
orbicularis oris muscle (arrow 4 — m. orbicularis oris). It was
located at the site of HA filler injection. Echo signs of fibrotic
changes into the soft tissues of the upper lip
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Fig. 10 Sonogram of the soft tissues in the projection of the
left nasolabial fold (arrow 1 — dermis, arrow 2 — hypodermis).
A hypoechoic HA filler bolus (arrow 3 - hypoechoic filler bolus)
with a formed strongly marked hyperechoic capsule (arrow 4
— hyperechoic capsule) is visualized into hypodermis. The vi-
sualization of the underlying structures was not hindered. Echo
signs of fibrotic changes into the nasolabial fold soft tissues

Fig. 12 Sonogram of the lips, sagittal plane (arrow I — teeth).
An anechoic HA filler bolus (arrow 2 - the anechoic filler bolus),
oval shaped, with clear and even contours, with dorsal echo
enhancement (arrow 2 — dorsal filler enhancement) without a
fibrous capsule or perifocal edema of the lower lip soft tissues
was visualized. The lip soft tissues have had a typical structure,
the visualization of the orbicularis oris muscle wasnt hindered
(arrow 4 — m. orbicularis oris). Echo signs of iatrogenic inclu-
sions of HA origin into the lower lip soft tissues

Echo signs of fibrosis were revealed in 66 cases by the
US examination, of which 27 cases were corresponded to
the site of the filler injection. During the examination there
were 39 cases of the random findings, which were not clini-
cally apparent and didn’t disturbed. The filler was located
in the projection of the infraorbital foramen in 51 patients,
but it wasn’t corresponded to the site of the injection and the
complaints. The analysis of the relationship between the sign
of “filler dislocation” and its injection above or below the
SMAS shows the strong correlation between the filler dislo-
cation and it’s injection below the SMAS (p<0,05). The agent
dislocation was possible between the fascial spaces due to the
facial muscles activity, which were the anatomical borders
of the fascial spaces together with the ligamentous apparatus
[11,12]. The filler was located in the projection of the edema
and into the adjacent anatomical region in the patients with

© GMN
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Fig. 11. Sonogram of the soft tissues in the projection of the left
nasolabial fold (arrow 1 — dermis, arrow 2 — hypodermis). Hyper-
echoic structures (arrow 3 — hyperechoic structures) with an acous-
tic shadow (arrow 4 — acoustic shadow) was visualized into the
nasolabial fold soft tissues at the site of the injection of the PMMA
filler: Visualization of the underlying structures was not hindered.
Echo signs of fibrotic changes into the nasolabial fold soft tissues

Fig. 13. Sonogram of the lips, sagittal plane (arrow 1 — teeth).
The hypoechoic silicone filler boluses (arrow 2 — hypoechoic bo-
luses), which was injected 8 years ago, oval shaped, with clear
and even contours, with the fibrous capsule (arrow 3 — fibrous
capsule) without a perifocal edema of the upper and lower lip
soft tissues was visualized. The visualization of the upper and
lower lip tissues had an atypical structure, visualization of the
orbicularis oris muscle was hindered. There was also a poste-
rior acoustic shadowing artifact caused by the superficial hy-
perechoic structures (arrow 4 — posterior acoustic shadowing
artifact). Echo signs of fibrotic changes of the lips with encapsu-
lated silicone filler fragments

complaints of edema. Analysis data shown that there was no
correlation between the presence of edema and the presence
of the filler in its area (p>0,05).

According to the data analysis, materials of different nature
at different duration of stay into the soft tissues may be sono-
graphically similar. For example, silicone and HA visualized
as anechoic boluses, both with the presence of hyperechoic rim
and without it. The fibrous changes were revealed at the site of
the injection of all materials, as well as the absence of signs
of biodegradation at different stages after the injection. Medical
history, the terms of stay of the material in the tissues, clinical
appearance had the great importance and should be compared
with the US characteristics of the material. Conservative treat-
ment is recommended in the case of the presence of HA fillers,
and if there are echo signs of fibrosis of non-HA agents, the issue
about surgical treatment should be brought up.
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The obtained data indicate the need for a preliminary exami-
nation of the face and neck soft tissues to determine the level of
edema, the presence of the filler into the soft tissues, differential
diagnosis of the complications’ causes, and at the planning stage
of cosmetic procedures.

Conclusions. The characteristic echo signs of HA agents in-
clude hypoechoic structure, even and clear contours, the absence
of an acoustic shadow.

The characteristic echo signs of non-HA fillers include hyper-
echoic structure, uneven and unclear contours, with the presense
of an acoustic shadow.

The US of the skin and the soft tissues of the face and neck
region prescribed to the patients with complaints after facial
contouring in order to carry out the differential diagnosis of their
causes and to determine the treatment tactics.

The most frequent complaints that patients come with were
edema and hypercorrection into the periorbital region for up a
year after the HA filler injection.

There was the high probability of an agent dislocation if it is
introduced below the SMAS level.
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SUMMARY

SONOGRAPHY OF THE FACE AND NECK REGION SOFT TISSUES IN ASSESSMENT
OF THE COMPLICATIONS CAUSES AFTER FACIAL CONTOURING

Bondarenko 1., Privalova E., Shumina Y.

Central Research Institute of Radiation Diagnostics, Moscow, Russia

132 women after facial contouring on terms from 2 weeks
to 15 years after filler injection were examined by sonogra-
phy (US). They had complaints of the edema, hypercorrection,
asymmetry, discomfort and anxiety about the excess of the terms
that filler had spent into the soft tissues.

HA fillers were injected in 111 cases (84.1%), silicon agents — in
13 cases (9.8%), CaHA — in 6 (4.5%), PMMA — on 1 (0.8%) and
one patient have had non-hyalouronic filler with unknown origin
(0.8%). According to the US data, nasolacrimal and palpebromar

fissures were the most common location of fillers or the echo signs
of fibrotic changes in the projection of their injection — 54 patients,
just like the lips region and nasolabial folds — 52 cases.

The US of the skin and the soft tissues of the face and neck
region prescribed to the patients in order to carry out the dif-
ferential diagnosis of complaints’ causes, to determine the treat-
ment tactics and for planning cosmetic procedures.

Keywords: sonography, complications of facial contouring,
fillers, filler injections.

PE3IOME

COHOI'PA®MSA MSATKUX TKAHEM JIMIIA U IIIEU,
OLIEHKA IPUYUH OCJIOKXHEHUMI IIOCJIE KOHTYPUPOBAHUS JIMIIA

Bbonapapenxo U.H., [IpuBanosa E.I',, Illymuna 51.A.

Llenmpanvuwiil HAYyUHO-UCCTIE008AMENLCKULL UHCUMYM AyYesoll ouaznocmuku, Mockea, Poccus

C momomipio yasTpasBykoBoro uccienosanus (Y3M) obcie-
JoBaHO 132 >KeHIIMHBI NOC/IE KOHTYpHOH IIACTHKM JIMLA Ha
CpoKax OT ABYX Hezenb 1o 15 yeT mociie BBeieHus GUiLIepoB
¢ ajo0amMu Ha OTEK, THIIEPKOPPEKIINI0, aCHMMETPHIO, JIUCKOM-
¢hopT 1 GECIOKOMCTBO 110 MTOBOAY MPEBBIICHUS] CPOKOB HAXOMXK-
JICHUSI IPENapaToB B MSATKUX TKAHSX.

B 111 (84,1%) ciy4asix BBOAWIM (HILIEPbl HA OCHOBE THAIY-
poHOBOIt KucaoTeL B 13 (9,8%) — cunmkoH, B 6 (4,5%) — ruapo-
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KCHAIaTuT Kajbius, B omHOM (0,8%) — MOTMMETUIIMETOKPHIIAT,
y onHoro (0,8%) naruenTa - Guiiep HeruaaypoOHOBOM PUPOIBI
HEen3BeCTHOro npoucxoxkaeHus. [1o nanneivM Y31 Haubonee ya-
CTOW 00JACTBIO JIOKAIN3ALUH (DHIUICPOB MM YJIBTPa3BYKOBBIX
MPU3HAKOB (UOPO3HBIX M3MCHECHUI B MPOCKIIMU UX BBEICHUS
ObuTa 00JIACTh HOCOCIIC3HON ¥ MajbleOpoMasIpHON 00po3a —
54 nmanueHTa, a Takxke 001acTh I'y0 U HOCOryOHBIX CKIIJIOK — 52
clryyast.
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[Narenram c xanoGamu nociie KOHTYPHO! IJIACTUKHU JIMLA 110-
Ka3aHO YJIETPa3ByKOBOE UCCIICIOBAHNE KOXKH U MSTKHX TKAaHEH JUIst
nuddepeHnratbHON  IMarHOCTUKN TIPHYMH K00, ONpeIeNeHuUs
TAaKTHKH JICYCHHS U TUTAHUPOBAHNS KOCMETONIOTUECKHX TIPOLICTYD.
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ASSESSMENT OF EFFECTS OF NON-FUNCTIONAL OVERREACHING AND OVERTRAINING
ON RESPONSES OF SKELETAL MUSCLE AND CARDIAC BIOMARKERS
FOR MONITORING OF OVERTRAINING SYNDROME IN ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Kakhabrishvili Z.

Thilisi State Medical University, Georgia

In professional sports, the focus on success in training and
competition creates a driving force for a higher level of fitness,
which requires greater workload from athletes, longer sports sea-
son and greater frequency of competitions. Sports training pro-
gram commonly comprises a component of repetitive overload-
ing to initiate structural and functional changes in an attempt to
achieve favorable adaptation to the workouts and enhance ath-
lete’s sports performance, but with an inadequate recovery time
or an abrupt increase in training load, overloading may produce
undesired effects. If overreaching is extreme and combined with
an additional stressor, non-functional overreaching (NFO), and
then overtraining syndrome (OTS) may result [12,13]. Because
of imbalance between training and recovery, athletes are at risk
of becoming overtrained, subsequently increasing the possibil-
ity of cardiac damage [9,16]. Early detection of NFO is very
important in terms of prevention of overtraining, as well as for
interruption of NFO/OTS progression.

Physiological, biochemical, immunological, psychological
and performance markers of OTS are intensively investigated.
During the last years, growing interest is set on biomarkers
aiming at evaluating health-related aspects which can be mod-
ulated by regular physical activity and sport. The use of spe-
cific biochemical markers for the diagnosis of OTS are still in
discussion. However, serum creatine phosphokinase (CK) has
for years been measured and evaluated in exercise science as
an essential parameter for the determination of muscular stress.
Elevated baseline values of CK may indicate trauma or over-
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training, also, its concentration can be used to monitor activity
of athletes with a muscle injury [15].

Numerous studies have suggested that prolonged exercise
may induce a transient appearance of cardiac-specific troponins
(such as c¢Tnl or ¢TnT), normally indicative of myocyte necrosis
[14,17-20]. The troponin level post-exercise corresponds to re-
lease from the cytosolic compartment of cardiomyocytes. There
are many causes of increased membrane permeability of cardio-
myocytes and, among them, production of reactive oxygen spe-
cies and imbalance between oxidative and antioxidant status is
of growing interest. Other causes of permeability growth might
be alterations in calcium, pH, glucose/fat metabolism or in com-
munication between integrins, as well as various mechanisms
can be suggested, among them increased cardiovascular stress,
inflammation, vasculitis, dehydration, or expression of cardiac
troponin in skeletal muscle [3,21]. However, “the presence of
measurable troponin amounts in the blood should not be inter-
preted as cardiac damage in the absence of clinical symptoms or
instrumental findings of myocardial disease” [1], such as altera-
tions of echocardiographic parameters of systolic, diastolic or
right-sided heart dysfunction. Results of previous studies about
continuous ultraendurance activities were inconclusive in terms
of appearance of cardiac-specific troponins in the blood. On the
other hand, some studies on exercises like marathon and triath-
lon showed no increase in these markers [10]. Recent studies
showed that cardiac troponin I and T were strongly correlated
following exercise [7,8]. Therefore, with respect to abovemen-
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