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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.




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 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 2 (347) 2024
Coodeporcanue:

Yu-Ri Choi, Su-Bin Yu, Seoul-Hee Nam.
ANTIBACTERIAL EFFECT OF CRATAEGUS PINNATIFIDA EXTRACT AGAINST ENTROCOCCUS FAECALIS A ROOT CANAL

Larisa Melia, Revaz Sulukhia, Lali Pkhaladze, Nino Davidova, Archil Khomasuridze.

MIFEPRISTON IN OBSTETRICS — WHY NOT? ...ttt e vttt e e et e e ta e e eabe e eateeeaseeeaseeeataeesseeesseeenseeeasseeenseseseeennneas 11-14
Maryna Stoliarchuk.

CORRELATION BETWEEN TRANSVERSE CEPHALOMETRIC PARAMETERS AND THE SEVERITY OF SKELETAL

Y DN 0160 1 11 () S T P 15-18

Deepak, Prashant Rao, Archana, Sowmya M, Sandeep. S, Suma S.
A CROSS-SECTIONAL STUDY ON COVID-19 VACCINATION HESITATION AMONG UNIVERSITY STUDENTS.......c....c........ 19-23

Tchernev G, Broshtilova V, Ivanov L, Alexandrov A, Smilov N, Kordeva S.

DRUG RELATED NITROSOGENESIS, PHOTOCARCINOGENESIS AND ONCOPHARMACOGENESIS OF NODULAR MELANOMA:

A CASE RELATED ANALYSIS CONCERNING THE POLYCONTAMINATION OF THE POLYMEDICATION WITH VALSARTAN/
HYDROCHLOROTHIAZIDE AND BISOPROLOL. ...ttt et e e eeearae e e e enee e ennneeennneeeennnn 2 24227

Rawaa J. Matloob, Zeina A. Althanoon, Saad A. Algburi, Mudheher I. Salih, Marwan M. Merkhan.
UPDATE ON THE USE OF METHOTREXATE IN THE MANAGEMENT OF RHEUMATOID ARTHRITIS...........ccoiiiiiviiiienienn 28-33

Georgi Tchernev.
(N-NITROSO) PROPAFENONE INDUCED ADVANCED NODULAR MELANOMA-FIRST REPORTED CASE IN THE WORLD
LITERATURE: THE INEXTRICABLE LINKS BETWEEN THE PHOTOCARCINOGENESIS, DRUG RELATED NITROSOGENESIS AND

Elham M. Mahmood, Entedhar R. Sarhat, Maryam T. Tawfeq, Siham A. Wadee.
HISTOLOGICAL AND BIOCHEMICAL STUDY OF THE EFFECT OF FEXOFENADINE ON SALIVARY GLAND IN RATS.......... 38-40

Valerii Vovk, Igor Duda, Alla Vovk.
THE EFFECT OF A MULTIMODAL APPROACH ON THE RESULTS OF TREATMENT IN SURGERY: INTEGRATION OF
CHEMOTHERAPY, SURGERY, AND RADIOTHERAPY ... .ottt ettt eve st etee e e e e e e eneesenenennenenensenensnn. 4146

Haitham Alhussain, Deepak, Bharath Chandra V, Lakshmi. R, Sumana A, Jishamol KR.
EXAMINATION OF THE INCIDENCE OF POOR SLEEP QUALITY AND FACTORS ASSOCIATED FOR POOR SLEEP DURING THE
VARIOUS PHASES OF PREGNANCIES. ... ottt cetstetecete e e steste st stesteeseeseetessessessessessn s e a e s e e naenanennenenensenenensenensn DT=53

N. Ksajikyan, H. Aghababyan, M. Sargsyan.
ASSESSMENT OF REACTIVITY TO THE BODY UNDER CONDITIONS OF PHYSICAL ACTIVITY IN STUDENTS AGED 17-20 YEARS....54-58

Abinaya Srinivasa Rangan, Dhanush Balaji.S, Utham Chand, Raghunathan E.G, Deepthi.N, Prasanna Karthik.S.
TRIGLYCERIDE — GLUCOSE INDEX, REMNANT CHOLESTEROL AND COMMON CAROTID ARTERY INTIMA-MEDIA
THICKNESS AS AN ATHEROSCLEROTIC MARKER IN ISCHEMIC STROKE PATIENTS.......cctotntiieietrieieteenieieienineeieieninie e e e 59-65

Riyam AH. Al-Barwani, Entedar R. sarhat.
BREAST CANCER-MODULATED OMENTIN AND VASPIN PLASMA LEVELS......cooiiiiiiiiii it e e . 00-00

Tchernev G, Dimova D.
PERIOCULAR HIGH RISK BCCS AFTER ADDITIONAL/PARALLEL INTAKE OF TORASEMIDE, MOXONIDINE AND
MIRABEGRON: IMPORTANT LINKS TO SKIN CANCER RELATED (PHOTO-) NITROSOGENESIS IN THE CONTEXT OF

Abinaya Srinivasa Rangan, Dhanush Balaji.S, Saranya.C, Raghunathan E.G, Deepthi.N, Prasanna Karthik.S.
ASSOCTIATION OF MPV AND RDW WITH DISEASE ACTIVITY IN PATIENT WITH RHEUMATOID ARTHRITIS......................77-81

Julieta Nino Gulua, Lela Sturua, Maia Khubua, Lela Shengelia.
THYROID CANCER AS A PUBLIC HEALTH CHALLENGE IN GEORGIA ... .ot e e, . 82286

Rahma S. Almallah, Hani M. Almukhtar.
MIRABEGRON INDUCED RELAXATION OF ISOLATED BOVINE CORONARY SEGMENTS: ROLE OF NO AND K+
CH NN E L. .o et e e e e e e 87-92

Gogotishvili Mariam, Gogebashvili Nino, Bakradze Mzia, Gorgiladze Tinatin, Japaridze Fridon.
MANIFESTATIONS OF DISEASES OF THE ORAL MUCOSA OF PATIENTS IN THE ADJARA REGION DURING THE COVID-19

Nithesh Babu R, Fathima S Nilofar, Saranya Palanisamy, Gnanadeepan T, Mahendra Kumar K.
EXPLORING THE INCIDENCE AND PREVALENCE OF NEW-ONSET AUTOIMMUNE DISEASE FOLLOWING COVID-19
PANDEMIC: ASYSTEMATIC REVIEW . ... .ottt ettt e e et et et et ettt et eeeenaeneenenenen...960-103



E. Mosidze, A. Chikovani, M. Giorgobiani.
ADVANCES IN MINIMALLY INVASIVE SURGERY FOR PECTUS EXCAVATUM: ENHANCING OUTCOMES AND PATIENT
A RE ... e 104-107

Nithesh Babu R, Fathima S Nilofar, Saranya Palanisamy, Gnanadeepan T, Mahendra Kumar K.
SIGNIFICANCE OF NEUTROPHIL-LYMPHOCYTE RATIO AND PLATELETLYMPHOCYTE RATIO AS PROGNOSTIC MARKERS OF
DISEASE SEVERITY IN SYSTEMIC LUPUS ERYTHEMATOSUS. ... ..ttt ettt et esteeteeteeve e e e esbessesassessesseessassessensesses o 108-112

Athraa E. Ahmed, Nibras H. Hameed.
PREVALENCE OF FETAL CONGENITAL ANOMALIES IN PATIENTS ATTENDING TIKRIT TEACHING HOSPITAL............. 113-116

Kazantcev A.D, Kazantceva E.P, Sarkisyan I.P, Avakova A.E, Shumakova A.O, Dyachenko Y.E, Mezhenko D.V, Kustov Y.O, Makarov Daniil
Andreevich, Guliev M.T, Babaeva M.M.

COMPARATIVE ANALYSIS OF POSITIVE AND NEGATIVE EXPECTATIONS WITH CONTROL OF VOLITIONAL EFFORT IN
YOUNG AND OLD AGES AS RISK FACTORS OF SOCIAL AGING. .......coveetietietieteeteeeeeeeeteeteereeteereereeseeseeseessesenseessesessseee s sneenenens 117-121

Arnab Sain, Sarah Arif, Hoosai Manyar, Nauman Manzoor, Kanishka Wattage, Michele Halasa, Arsany Metry, Jack Song Chia, Emily
Prendergast, Ahmed Elkilany, Odiamehi Aisabokhale, Fahad Hussain, Zain Sohail.
CURRENT CONCEPTS IN THE MANAGEMENT OF BOXER’S FRACTURE. ........cciiiiiiiiiiiiiiecceceeeeesesesesee e e, 1222124

Gonashvili Meri, Kilasonia Besarion, Chikhladze Ramaz, Merabishvili Gela, Beriashvili Rusudan.
MEDICO-LEGAL APPLICATIONS OF FRACTURE HEMATOMA: REVIEW........ciiiiiiiiiiiececeesecieeeeieeiee e e en .. 1252130

Zynab J. Jarjees, Entedhar R. Sarhat.
ASSESSMENT OF OSTEOPONTIN, SCLEROSTIN, AND OSTEOCALCIN LEVELS IN PATIENTS WITH HYPOTHYROIDISM ON

Tchernev G, Dimova D.

EDUCATION FROM DERMATOLOGISTS: THE SIMULTANEOUSLY DEVELOPMENT OF 16 KERATINOCYTIC

CANCERS AFTER USE OF METFORMIN IN COMBINATION WITH LOSARTAN/ HYDROCHLOROTHIAZIDE,
METOPROLOL AND NIFEDIPINE-IMPORTANT LINKS TO DRUG RELATED (PHOTO)-NITROSO-CARCINOGENESIS AND

Ismayilov M.U, Polukhov R.Sh, Poddubny 1.V, Magammedov V.A.
COMPARATIVE ASSESSMENT OF SURGICAL TREATMENT OF COMPLICATIONS OF ULCERATIVE COLITIS IN
(035 010505 ) 28 2 A OO PPNt 142-148

Arnab Sain, Arsany Metry, Nauman Manzoor, Kanishka Wattage, Ahmed Elkilany, Michele Halasa, Jack Song Chia, Sarah Arif, Fahad Hussain,
Odiamehi Aisabokhale, Zain Sohail.
THE ROLE OF DISTAL LOCKING IN INTRAMEDULLARY NAILS FOR HIP FRACTURE FIXATION: A REVIEW OF CURRENT

Buba Chachkhiani, Manana Kalandadze, Shalva Parulava, Vladimer Margvelashvili.
EFFECT OF SURFACE ABRASION AND TEMPERATURE TREATMENT ON METASTABLE TETRAGONAL ZIRCONIUM DIOXIDE

Abdulrahman A Abdulhamed, Luma W Khaleel.
CARDIOPROTECTIVE EFFECT OF GLYCYRRHIZA GLABRA EXTRACT AND GLYCYRRHIZA GLABRA SILVER NANOPARTICLE
AGAINST ALLOXAN AND NICOTINAMIDE INDUCED DIABETIC CARDIAC INJURY INRATS. ..o 156-159

Larysa Pentiuk, Tetiana Niushko, Emiliia Osiadla.
FEATURES OF BLOOD PRESSURE DAILY MONITORING INDICATORS, STRUCTURAL AND FUNCTIONAL CHANGES OF THE
LEFT VENTRICLE AND VESSELS IN WOMEN WITH HYPERTENSION II STAGE OF DIFFERENT REPRODUCTIVE AGE AND

THEIR RELATIONSHIP WITH SEX HORMONES LEVEL. ... ..ottt ettt etestestessesse e steeseesaesaessessensessassn s nsas e nansenanens 160-167
Rana dawood Salman Al-kamil, Thamir F. Alkhiat, H. N. K. AL-Saman, H. H. Hussein, Dawood Chaloob Hilyail, Falah Hassan Shari.

THE EFFECT OF NUTRITIONAL GENOMICS ON CARDIOVASCULAR SYSTEM........c.itiniiiiieieieeeeeieciesieseseei e e e eaeaene .. 168-176
Sopiko Kvaratsthelia.

PREVALENCE OF DENTITION, DENTAL ARCHES AND DENTAL ANOMALIES. .......c.iuiieeeiiereierenee s eeeeeeeeeeeeeee.. 177-180

Dorosh D, Liadova T, Popov M, Volobuieva O, Pavlikova K, Tsivenko O, Chernuskiy V, Hrek I, Kushnir V, Volobuiev D.
THE EFFECT OF MELATONIN ON THE SERUM LEVEL OF INTERLEUKIN 31 IN HERPESVIRUS SKIN DISEASES ON THE



GEORGIAN MEDICAL NEWS
No 2 (347) 2024

MEDICO-LEGAL APPLICATIONS OF FRACTURE HEMATOMA: REVIEW

Gonashvili Meri', Kilasonia Besarion', Chikhladze Ramaz?, Merabishvili Gela', Beriashvili Rusudan'.

!Department of Forensic Medicine of Tbilisi State Medical University, Georgia.
’Department of Anatomic Pathology of Thilisi State Medical University, Georgia.

Abstract.

Aim of Study: This review aimed to elucidate the critical role
of fracture hematoma in forensic medicine, with a specific focus
on its utility in differentiating antemortem from postmortem
fractures. The study seeks to provide a comprehensive synthesis
of current knowledge on the subject, highlighting the biological
and medico-legal implications of fracture hematoma analysis in
forensic investigations.

Material and Methods: A systematic review of literature
was conducted, encompassing various scientific databases
including PubMed, Scopus, and Web of Science, focusing on
studies published from 2000 to 2024. The search employed
keywords such as "fracture hematoma," "antemortem fractures,"
,perimortem fractures’ and "postmortem fractures," among others,
to explore relevant data. Selected studies were scrutinized based
on their relevance, the presence of substantial data on fracture
hematoma, and their contribution to forensic analysis.

Results: The review underscores the significance of fracture
hematoma as an indicator of antemortem injuries, revealing that
active blood circulation at the time of injury facilitates hematoma
formation. Detailed analyses within the selected studies illustrate
the interplay of cellular and molecular dynamics within fracture
hematomas, emphasizing the roles of cytokines, particularly IL-
6, and cellular constituents in the healing process.

Conclusions: Fracture hematoma analysis emerges as a vital
forensic tool in establishing the vitality of bone fractures,
enhancing the accuracy of forensic assessments. However, the
review also acknowledges the challenges posed by individual
healing variability and postmortem changes, suggesting a need
for further research to refine the interpretative frameworks used
in forensic hematoma analysis.

Key words. Fracture hematoma, inflammation, antemortem
fractures, postmortem fractures, forensic medicine, cytokines,
bone healing, fracture forensic analysis.

Introduction.

The significance of differentiating antemortem from post-
mortem fractures is paramount in forensic medical and
anthropological studies, especially when analyzing bone
system trauma for determining the age of antemortem fractures.
This differentiation is crucial for forensic experts to provide
scientifically grounded answers to investigative bodies, aiding
in the determination of whether physical violence was a factor
in a victim's death. Such insights are instrumental in analyzing
causes of violent death [1].

Fracture hematoma, the localized collection of blood that forms
around a bone fracture soon after the injury, plays a significant
role in this differentiation process. The presence of a fracture
hematoma is indicative of an antemortem injury, as it suggests
that the fracture occurred while the circulatory system was still
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active, allowing blood to accumulate in the area of the break.
In contrast, the absence of such a hematoma could suggest a
post-mortem fracture, where no blood flow would be present to
create a hematoma [1].

This distinction becomes particularly relevant in cases
involving rib fractures, where it is essential to determine whether
the injury resulted from resuscitation efforts or from intentional,
non-accidental harm, such as physical violence against
children. In forensic anthropology, differentiating antemortem
from post-mortem fractures is also crucial when examining
exhumed human remains. Taphonomic processes can alter bone
condition post-mortem, presenting challenges in identifying
intravital reactions in what is termed the "dry form" of bone,
where organic structures are not preserved. Thus, the analysis
of fracture hematoma contributes significantly to the forensic
assessment, offering insights into the timing and circumstances
of injuries, and aiding in the investigation of violent deaths [2].

This review acknowledges potential limitations, including
publication bias and the variability in study designs and
methodologies, which might affect the generalizability of the
findings.

Methods.
Literature Search Strategy:

To compile a comprehensive review, a systematic search
was conducted across various scientific databases, including
PubMed, Scopus, and Web of Science. Keywords such as
"fracture hematoma," "antemortem fractures," "postmortem
fractures," "forensic anthropology," and "bone trauma" were
used in various combinations to ensure a thorough search. The
search was limited to studies published in English from 2000 to
2024 to capture the most recent and relevant findings.

Inclusion and Exclusion Criteria:

Studies were selected based on their relevance to the topic,
focusing on those that provided significant insights into the
differentiation of fractures and the specific role of fracture
hematoma in forensic analysis. Exclusion criteria included
studies that did not directly address fracture differentiation
in a forensic context or lacked substantial data on fracture
hematoma. Reviews, case reports, and original research articles
were included, while non-peer-reviewed articles and abstracts
were excluded.

Data Extraction and Analysis:

Relevant data extracted from the selected articles included
study design, sample size, methods of fracture analysis, findings
related to fracture hematoma, and implications for forensic
practice. This information was categorized and tabulated to
facilitate a comparative analysis, identifying trends, consensus,
and gaps in the current knowledge.
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Synthesis of Findings:

The extracted data were synthesized to highlight the key
findings related to fracture hematoma's role in differentiating
antemortem from postmortem fractures. The synthesis
also aimed to draw correlations between study findings,
theoretical implications, and practical applications in forensic
investigations.

Results and Discussion.

Bone Blood Supply:

The vascular system within bones is indispensable for their
growth, repair, and the maintenance of homeostasis. The
disruption of blood supply due to a fracture triggers a series
of pathological events leading to ischemia and subsequent
necrosis of bone tissue. Understanding the dynamics of bone
blood supply, particularly during the fracture healing process,
is crucial for developing therapeutic strategies and enhancing
recovery outcomes.

Bones receive blood through two primary flow mechanisms:
centripetal and centrifugal. The centripetal flow is tasked with
delivering essential nutrients and oxygen to the bone cells,
supporting their metabolic functions. The centrifugal flow,
conversely, is crucial for the elimination of metabolic waste
from these cells. The differentiation between these flows
highlights the sophisticated vascular architecture within bones,
crucial for maintaining cellular health and facilitating repair
processes [3,4].

Changing Blood Supply During Fracture:

Fractures compromise the integrity of this vascular network,
leading to diminished blood supply and potential tissue death.
Experimental insights, such as those from Johnson et al. (2004),
have shown that injuries to the main vascular channels prompt
compensatory mechanisms that enhance periosteal blood flow
and stimulate localized centripetal circulation, underpinning the
bone's intrinsic healing capabilities [5].

The bone's vasculature is composed of specialized endothelial
cells lining H-type and L-type blood vessels, each serving
distinct roles in bone biology. H-type vessels, associated
with osteoprogenitor cell nourishment, are integral to the
repair and regeneration processes post-injury. L-type vessels,
predominantly located in the diaphyseal regions, facilitate
metabolic waste removal and are less involved in direct
osteogenic activities [6].

The interplay between vascular and neural elements is pivotal
during bone repair, especially in the acute phase post-fracture.
Neurotrophic factors like NGF (Nerve Growth Factor) and
their high-affinity receptors (TrkA) are abundantly expressed in
periosteal tissues, modulating vascular responses and osteogenic
processes. The upregulation of NGF post-fracture underscores
its role in coordinating vascular and bone cell responses to
injury, essential for effective healing [7].

The intricate network of blood vessels in bones not only
sustains cellular functions under physiological conditions but
also plays a critical role during the healing process of fractures.
Understanding the nuances of bone blood supply, particularly
the specialized roles of different vascular components and their
interaction with neural signals, can provide deeper insights into
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fracture healing mechanisms and potentially inform therapeutic
approaches.

Characteristics of Acute Fracture Hematoma:

The hematoma formation phase is pivotal in the bone
fracture healing continuum. Following fracture onset, there
is an immediate induction of bleeding, leading to hematoma
development, which is more than a mere aggregation of
blood components. This hematoma exhibits a multifaceted
structural organization crucial for healing processes. It serves
as a foundational anchoring matrix at the fracture margins,
facilitating the migration of critical cellular entities such as
inflammatory cells, mesenchymal stem cells (MSCs), and
osteoblasts, which are instrumental in the reparative cascade
[8,9].

In the context of fracture healing, the hematoma not only
provides a structural scaffold but also engages in biochemical
signalling, essential for recruiting and directing the cellular
constituents pivotal to tissue regeneration. Inflammatory cells,
upon reaching the hematoma site, release cytokines and growth
factors that mediate the initial inflammatory phase, subsequently
attracting MSCs (Mesenchymal Stem Cells). These stem cells,
under the influence of the hematoma's microenvironment,
differentiate into osteoblasts and chondrocytes, propelling the
bone healing process forward [10,11]. Osteoblasts, derived from
MSCs within the hematoma, commence the bone remodelling
phase by synthesizing new bone matrix and facilitating mineral
deposition. The phase of hematoma formation plays a crucial
role in the healing process of bone fractures. Immediately
after the development of a fracture, bleeding and hematoma
formation occurs. It is not only a pile of blood elements, but
it is characterized by a complex structural composition. One
function of the hematoma is to create a temporary anchoring
system around the fracture edges, where various cells involved
in the healing process, such as inflammatory cells, mesenchymal
stem cells, and osteoblasts, will migrate [§].

In their seminal 1993 study, Grundnes and Reikeras explored
the critical role of hematoma in rat fracture healing, revealing
that hematoma's composition varies significantly across different
healing stages. Initially, in the acute phase, the hematoma
displays a lack of organization and differentiation. However, this
structure starts to organize partially by the second- and fourth-
days post-injury. The research underscores the osteogenic
potential inherent in fracture hematomas, highlighting that
hematoma removal can severely disrupt and complicate bone
regeneration [12]. Schmidt-Bleek et al. delved into the cellular
makeup of acute fracture hematoma during the inflammatory
healing phase, contrasting it with soft tissue hematomas.
They observed a lower granulocyte and higher T-helper cell
presence in fracture hematomas, suggesting a more orchestrated
inflammatory response, which may influence healing outcomes.
Their findings prompt further investigation into the signalling
molecules within hematoma that contribute to this process [13].
A 2017 study by Wang et al. examined the impact of pore sizes
and thrombin concentrations in fibrin-filled hematomas using
a rat model, emphasizing the dynamic nature of early fracture
hematoma composition [14]. This early hematoma, forming
minutes post-fracture, comprises various cellular and molecular



components like fibrin, platelets, erythrocytes, and leukocytes,
all influenced by factors including fibrin polymerization and
growth factor activity. These elements, along with cytokines
and growth factors from surrounding tissues, are pivotal in bone
healing, cell migration, proliferation, and differentiation [15].
Walters et al. highlighted the unique environment of fracture
hematoma, characterized by specific conditions such as low
oxygen levels, high acidity, and elevated calcium content,
enriched with cytokines like IL-1B, IL-6, TNF, BMPs, TGF,
PDGF, and VEGF. These components synergistically influence
the bone healing process, underlining the complexity and critical
nature of the hematoma environment in fracture repair [15,16].

Moreover, additional literature aligns with these observations,
suggesting that the early fracture hematoma comprises a complex
blend of blood, bone marrow, and other tissue components,
forming a unique milieu that significantly influences bone
repair. The hematoma's cellular content, predominantly
leukocytes, evolves over time, reflecting the transient nature
of cells like neutrophils. The role of cytokines and growth
factors, particularly from immune cells during the inflammatory
phase, is crucial for angiogenesis and bone regeneration, further
supporting the intricate interplay of biological factors in bone
healing [17,18].

Aging of Fracture Hematoma:

Research of Schmidt-Bleek et al. (2014) is a comparative
analysis of the cellular composition of fractured bone hematoma
and muscle soft tissue hematoma with different ages (4 h; 12 h;
24 h and 48 h) on a sheep model. Hematomas formed during
bone and muscle injuries have a different cellular composition. In
particular, the expression of T helper cells and anti-inflammatory
cytokines is strongly expressed in bone hematoma, which was
not detected in the case of muscle hematoma [19].

Also, a sharp increase in bone angiogenic factors was observed
in contrast to soft bone hematoma. According to the authors,
such a different cellular composition is due to the different cell
sources invading the hematoma, which determine the cytokine
expression profile, and through them, the regenerative healing
of bone or the formation of scar tissue during muscle damage
is carried out.

The study tracked the cellular changes over time in the
hematoma:

* At 4 hours post-injury, the hematoma is rich in platelets,
neutrophils, monocytes, lymphocytes, and mesenchymal stem
cells within a fibrin matrix, crucial for chemotactic signalling
and the recruitment of peripheral cells.

* By 12 hours, there is a notable reduction in nucleated cells,
although the study does not specify the composition further.

* At 24 hours, there is a marked increase in anti-inflammatory
cytokines, particularly IL-10 and TGF-B, alongside hypoxia-
induced factors like HIFla and pro-angiogenic proteins,
indicating a shift towards healing and angiogenesis.

* By 48 hours, fibroblasts appear, suggesting the initiation
of tissue remodelling and further angiogenesis marked by
increased HIF1a and VEGF expression.

Despite the rather extensive analysis of hematoma composition,
the mentioned work does not reflect the exact composition of
the hematoma and the proportional indicators of the distribution
of components in it [13].
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Composition of Fracture Hematoma:

The detailed analysis by Shiu et al. delves into the intricate
composition of fracture hematoma, elucidating its role as
a complex amalgam of cellular and structural components
essential for the healing process. This complexity is highlighted
through the identification and functional characterization of
various hematoma constituents:

* Platelets: Originating from megakaryocytes in the bone
marrow, platelets are pivotal in thrombus formation at the injury
site. Upon activation, they secrete a multitude of growth factors,
cytokines, and enzymes, fostering the healing process and tissue
regeneration.

* Leukocytes: The dynamic presence of leukocytes within
the fracture hematoma plays a vital role in coagulation and
immune response initiation. Notably, distinct macrophage
populations, classified as inflammatory (M1 and M2) and
resident (osteomacrophages/osteomacs), are identified within
the hematoma, each contributing differently to the healing
phases.

* Cytokines: The interplay between the immune system
and bone, termed "osteoimmunology," is crucial for healing.
Specific cytokines such as interleukin-1 (IL-1) and interleukin-6
(IL-6) are instrumental during the initial inflammatory phase,
modulating various aspects of bone repair and regeneration.

* Erythrocytes: While typically known for their role in
oxygen transport, erythrocytes within the hematoma are under
investigation for their potential impact on the healing process,
indicating a multifaceted role beyond oxygen delivery.

« Fibrin Network: This structural component provides
the essential scaffold for the hematoma, facilitating cellular
migration and localization, which are critical for the subsequent
healing stages.

* Growth Factors: Various growth factors, including
fibroblast growth factor (FGF), epidermal growth factor (EGF),
and vascular endothelial growth factor (VEGF), are present
within the hematoma, each playing significant roles in cellular
proliferation, differentiation, and angiogenesis.

» Hypoxia: The localized hypoxic conditions induced by HIF
within the fracture hematoma are pivotal in modulating the
release of angiogenic factors like VEGF, thereby influencing
vascularization and tissue repair processes.

Shiu et al. (2018) assert that understanding the multifaceted
nature of fracture hematoma is imperative for comprehending
its role in bone healing. The study underscores the necessity for
further research to elucidate the specific contributions of each
hematoma component to the overall process of bone repair and
regeneration [19].

Hematoma and Periosteum:

Understanding the interaction between hematoma and
periosteum is critical in the early stages of fracture healing,
especially given the periosteum's significant role in
chondrogenesis within the fracture hematoma. In a pivotal
experimental study, researchers divided rats into three distinct
groups to elucidate the contributions of the periosteum and
hematoma to fracture healing: 1) rats with untreated fractures, 2)
rats with removed bone marrow, and 3) rats with the periosteum
removed. The study aimed to unravel the specific roles of the



periosteum and the hematoma in the context of fracture healing
and tissue regeneration. Findings revealed that, by the third
day post-fracture, cell proliferation within the periosteum was
notably subdued in the group with removed bone marrow
compared to the untreated fracture group. Similarly, a reduction
in chondrogenesis was observed in the rats with the periosteum
removed. These outcomes suggest that while the periosteum is
pivotal during the initial chondrogenesis phase, the hematoma
plays a more subdued yet supportive role in periosteal cell
proliferation during bone healing. Despite these insights, the
study did not pinpoint the exact mechanisms facilitating the
interplay between the periosteum and bone marrow [20].

Role of Cytokines in Fracture Healing:

IL-6 serves as a critical cytokine in the early stages of fracture
healing, demonstrating a multifaceted role in this intricate
process. Research by Kaiser et al. (2018) revealed that blocking
IL-6 trans-signalling can significantly improve fracture healing
in mice, suggesting the cytokine's dual influence on healing
dynamics. Further investigation by Tohma et al. into the
IL-6/Reg pathway highlighted its significance in periosteal
osteogenesis, emphasizing the periosteum's vital role in bone
regeneration. Johnson et al. pointed out the necessity of IL-6
regulation within wound healing processes, cautioning that its
mismanagement could result in fibrosis or hindered healing.
Complementarily, Wallace et al. found that the absence of
IL-6 diminished osteoclastogenesis and modified bone marrow
density in early healing stages, illustrating IL-6's dual potential
to both support and impede fracture repair [21-24].

Hoff et al. conducted a comprehensive study on the evolving
composition of fracture hematomas, emphasizing the variety
and dynamics of immune cell types and cytokine concentrations
in acute human bone fractures. They documented a notable
presence of various immune cells, including granulocytes,
monocytes/macrophages, hematopoietic stem cells, T helper
cells, and cytotoxic T cells, in early-stage fracture hematomas.
Significantly, they also observed heightened levels of
inflammatory cytokines such as IL-6 and IL-8. This research
aligns with findings from Hauser et al. and Kolar et al., who
both found increased levels of IL-6 in the early stages of fracture
hematomas, reinforcing the role of IL-6 as a critical inflammatory
biomarker in the context of bone healing [25,26,27].

The pivotal role of the cytokine IL-6 in the early stages of
fracture healing is well-established, with numerous studies
illustrating its pronounced expression in fracture hematomas
within the first 48 hours post-injury. This expression profile of
IL-6 not only underscores its significance in the inflammatory
phase of healing but also highlights its potential as a biomarker
for distinguishing between acute and post-mortem fractures.

Immunohistochemical techniques have simplified the detection
of macrophages, revealing their crucial involvement in early
fracture healing phases. Research by (McCauley et al., and Hoff
demonstrated the activation of both M1 and M2 macrophage
types during these initial stages. The presence of M 1 macrophages
correlates strongly with IL-6 levels, while M2 macrophages are
predominantly associated with the later ossification phase, as
noted by Schlundt (2018), who underscored macrophages' vital
role in endochondral ossification. Furthermore, Hoff highlighted
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the adaptability of immune cells, including macrophages, to the
hypoxic conditions prevalent within fracture hematomas. This
body of research collectively emphasizes the integral role of
macrophages and cytokines throughout the different phases of
bone healing, from inflammation to ossification [28,29].

Role of Fracture Hematoma in Differentiating of Antemortem
and Postmortem Fractures:

Antemortem fractures are identified by distinct biological
responses, notably the formation of fracture hematoma and the
subsequent inflammation, which are integral to the body's vital
reaction to the injury. The presence of a fracture hematoma,
initiates a cascade of healing processes, including inflammation.
This inflammatory response, characterized by the infiltration of
immune cells and the release of cytokines, plays a pivotal role
in orchestrating tissue repair and cellular activities essential
for bone healing. These features contrast with postmortem
fractures, where such biological markers are absent due to the
cessation of blood circulation and cellular functions following
death, resulting in fractures that appear cleaner and devoid of
any healing or hematoma evidence. Perimortem fractures are
difficult to interpret because they occur near the time of death
and may have antemortem fracture characteristics, such as
partial symptoms of hematoma or inflammation, but lack the
entire spectrum of biological healing responses. Recognizing
these nuances is crucial for forensic doctors in determining
the timing and vitality of fractures, significantly impacting
the reconstruction of events at or near the time of death. Thus,
understanding the role and presence of fracture hematoma
and inflammation is instrumental in the forensic analysis of
bone fractures, with advanced techniques like histological
analysis and biomechanical modelling being vital for the accurate
assessment and categorization of fracture timings, enhancing the
reliability of conclusions drawn in forensic trauma analysis [1,2].

Conclusion.

In conclusion, the review elucidates the vital role of
hematoma in the context of fracture healing and its emerging
significance in forensic medicine, particularly in distinguishing
between antemortem and postmortem fractures. The detailed
characterization of hematoma composition, cellular activity,
and cytokine profiles, particularly the presence and levels of
IL-6, provides crucial insights into the timing and biological
processes of fracture healing.

From a medico-legal perspective, the understanding of
hematoma can be instrumental in differentiating antemortem
fractures, which show active biological responses, from
postmortem fractures that lack such responses. The presence
of an organized hematoma, cellular elements indicative of a
healing response, and specific cytokine profiles can serve as
strong indicators of antemortem injuries. This knowledge is
particularly useful in forensic investigations to ascertain the
timing of injuries relative to death, which can be critical in cases
of suspected foul play or in the investigation of accidents.

However, there are limitations to the practical application of
this knowledge in medico-legal differentiation. The variability
in individual healing responses, influenced by factors such as
age, health status, and the presence of underlying conditions, can
affect hematoma characteristics. Additionally, environmental



factors influencing the preservation or degradation of biological
tissues postmortem can impact the detectability and analysis of
hematomas. Furthermore, while the presence of certain cellular
and molecular markers in a hematoma can suggest an antemortem
fracture, the absence of these markers is not definitive proof of a
postmortem injury. Decomposition processes, for example, can
alter or degrade hematoma components, potentially confounding
forensic analysis.

Future advancements in forensic methodologies should aim
to refine the interpretation of hematoma characteristics in the
context of fracture timing. More research is needed to establish
standardized criteria for interpreting hematoma features in
forensic cases, and to develop more sophisticated tools for
analyzing and quantifying the biological markers within a
hematoma.

In summary, while the study of hematoma offers valuable
applications in forensic science for differentiating antemortem
from postmortem fractures, the field must navigate the inherent
biological variability and potential confounding factors to
enhance the accuracy and reliability of these medico-legal
assessments.
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A0cTpakT

Henp wucciaegopanus: Ilenpto paHHoro o03opa  ObLIO
MIPOSICHUTE KPUTHYECKYIO POJIb TeMaTOMBbl IIPH IIepesioMe B
cyzeOHOIl MeauLuHe, yAenIuB 0c000e BHUMAHUE €€ 0JIe3HOCTH
st auddepeHnanuy  PEeICMEPTHBIX — HEpPEeIOMOB  OT
MOCMepTHBIX. Llenblo ucciie1oBanust SBISETCS BCECTOPOHHHN
CHHTE3 COBPEMEHHBIX 3HAHHM 1O JaHHOMY BOHpPOCY,
MOJJUEPKUBAIONNHA  OHMONOTHYECKHE W MEAHWKO-TIPAaBOBBIC
TIOCIIEACTBYSI aHAJM3a TeMaTOMBI TIPH TIEpeioMe B CyAeOHO-
MEIUIMHCKUX HCCIIEIOBAHMSIX.

Marepuan M MeTOAbI: BbIT MPOBEAEH CHUCTEMAaTUYECKUI
0030p JMTEpaTyphl, OXBATHIBAIOUIMK pa3IMYHbIC HAYYHBIC
0a3pl MaHHBIX, BKIodas PubMed, Scopus u Web of Science,
C aKIEHTOM Ha MCCIIEAOBAaHUS, OIyOJIMKOBAaHHBIE B TIEPUO]
¢ 2000 mo 2024 roma. B 1momcke WHCIOJB30BAIMCHE TaKHE
KIIIOYEBBIE CIIOBA, KaK "reMaroma mpHu nepeiaome”, " nepenomsl
IpH KU3HK", ,,IEPUMOPTANbHBIE NEPENIOMBbI” U "MOCMEPTHBIE
TIepesioMbl”, Cpeiu MPOUMNX, Ul U3y4YEHHs COOTBETCTBYIOIINX
naHHBIX. OToOpaHHBIE HCCIEAOBaHUS OBUIM  TIIATENHHO
MIPOAHATM3UPOBAHbBl HAa OCHOBE HMX AaKTYaJbHOCTH, HATHUHS
CYIIECTBEHHBIX JAHHBIX O IeMaToMax HpHW IepejoMax U HX
BKJIaJla B CyA€OHO-METUIINHCKHUI aHaIU3.

PesyiabTarbl: O030p NOJUEPKUBAET BAXXHOCTh I'€MAaTOMBI
IIpU  TIepesioMe Kak TII0Ka3aTeNss MpPEACMEPTHBIX TpaBM,
MOKa3bIBasi, 4YTO AaKTUBHOE KpPOBOOOpAIIEHWE BO BpeMs
TpaBMbl CIIOCOOCTBYET 00pa30BaHHIO reMaToMsl. IlonpoOHble
aHAJIM3bI B paMKax BHIOPAHHBIX MCCIICIOBAHUH WILTIOCTPUPYIOT
B3aMMOJCHCTBUE KIICTOUHOH M MOJICKYJIIPHOW IHHAMHKH B
reMaToMax ITpH IeperoMax, MOJYEPKHUBAsl POJIb IUTOKHHOB,
B yacTHOCTH IL-6, M KJIETOYHBIX KOMIIOHEHTOB B IpoIecce
32)KMBJICHUSL.

BoiBoabl: AHanmu3 reMaToMbl NPH TIEPEIOME CTaHOBUTCS
KHU3HEHHO BaKHBIM CyIeOHO-MEIUIMHCKUM HHCTPYMEHTOM
JUISl YCTAaHOBJICHUS TIEPEIIOMOB KOCTEH NpH >KU3HM, MOBBIIIAS
TOYHOCTH CyAeOHO-MEIUIUHCKUX oLeHOK. OnHako B 0030pe
TaKKe NPU3HAIOTCS TPOOIEMBI, CBA3aHHbBIE C MHIUBUAYAIbHOM
BapraOeIbHOCTHIO 32)KUBIICHHS K TOCMEPTHBIMH U3MEHEHHUSIMH,
YTO YKa3bIBaeT Ha HEOOXOANMOCTb TAIBHEHIIINX HCCIIeI0BAaHUN
JUIS YTOYHEHHS HWHTEPIPETAlMOHHBIX PAMOK, HCIIOIB3YEeMBIX
IpHU CyA€OHO-MEeTULIUHCKOM aHaJIU3€ FeMaToM.

KnaioueBnie ciaoBa: I'emaroma mepenoma, BOCHAaJEHHE,
[IpencmepTHBIE TIEPETOMBI, TIOCMEPTHBIE TTEPEIOMBI, CyacOHast
MEIWIMHA, LUTOKWHBL, 3aXHBJIEHHE KOCTEH, CyaeOHO-
MEIUIMHCKUI aHaJIN3 TIEPETIOMOB.
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