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byxanuenko O.I1. Jludepenuiiina aiarHOCTHKAa MATOJOTIYHUX pYOIIiB

MIKIpH, L0 JIOKAJI30BaHI B PI3HMX AUIAHKAaX rojoBu Ta mmwmi. — KBamigikamiiina
HayKOBa Ipalls Ha MpaBax PYKOIHCY.

Juceprariisi Ha 3700yTTS HAYKOBOTO CTYIIEHS JOKTOpa ¢igocodii 3a
cunemianbHicTIO 221 — Cromatosoris. — YkpaiHCbka MeAMYHa CTOMATOJIOT1YHA
akaneMis, [Tonrasa, 2020.

JliarHOCTHKa PI3HOBHUIIB PYOLEBO3MIHEHHX TKAHWH TOJIOBM Ta IIHMI, IO
BUHHKAIOTh YHACHIJOK ONIEPATUBHUX BTPYUYaHb, 3AIUIIAETHCS aKTYAIbHUM 1 COLIAIIHO
3HaYMMHM MUTAHHSAM CYYacHOI IIEJIeITHO-TUICBOI Xipyprii. HeoOXigHICTh po3poOKH
i€l TemMu OOyMOBJIEHa 3HAYHOIO YacTOTOI0 BHUHUKHEHHS CaMe€ MaTOJOTIYHHX
pyOI11iB, HEOCTAaTHRO €(EKTUBHUMHU pe3yJIbTaTaMU iX JIIKYBaHHS, BUPAKECHHICTIO
KIIHIYHUX TOpYIIEHb Ta MOXJIMBICTIO peueauByBaHHs. Hes3Baxkarounm Ha
ICHYBaHHSI 3HaYHOI KIJIbKOCTI HAyKOBUX POOIT, MPUCBAYECHUX BUBUCHHIO €T10JIOTI,
MaToreHe3y Ta JIIKYyBaHHIO PYOIB, MUTaHHAM iX AUGEpPEHIINHOT J1arHOCTUKU
JIOHEJaBHA MPUIUIIIACh HEIOCTATHS yBara.

HeoOximHo 3a3HauuTH, IO TPOBEACHHS JIIKyBaHHA 0€3 ypaxyBaHHS
naToMOp(}OIOriYHOI CTPYKTYpH pyOILiB MPU3BOAUTH 31€0LIBIIOTO 10 HE3HAYHOTO
TEpaneBTUYHOTO €(EeKTy, HEMPOTHO30BAHMX 1 HemependadyyBaHUX HACIIAKIB.
Jocuth 4YacTo [IJIs BCTAHOBJEHHSA BHUAY pyOus € mnoTpeba y 3acTOCyBaHHI
JIOTATKOBUX METOMAIB JOCHIDKCHHS, TaKUX SK KaMIAPOCKOTIs, OMPOMIHEHHS
yIbTpadioNeTOBUMU MPOMEHSIMH, TICTOJOTIYHE AOCTIDKEHHS PYyOIeBO3MIHEHUX
TKaHWH TOmO. OJHAK BUKOPUCTAHHS JaHUX METOMiB, OOMEXYEThCS IXHBOIO
HEJIOCTaTHhOIO 1H(MOPMATUBHICTIO a00 CKIIAJIHICTIO TMPOBEACHHS, IO, 31 CBOTO
00Ky, MPU3BOJUTH 0 3HAYHOI KUIBKOCTI JIarHOCTUYHUX MOMUJIOK. Buxomsuu 3
HABEJICHOTO, JOIUIBHUM € YJIOCKOHAJEHHS METO/IB HEIHBAa3WBHOI J1arHOCTUKU
MICTSONEePAIfHIX HOPMOTPO(PIYHUX 1 MATOJOTIYHUX PYOINB MIKIpU OOIMYYS Ta
i TUIIXOM 3aCTOCYBAaHHS Cy4aCHUX HU(POBUX Ta KOMIT IOTEPHHUX TEXHOJIOTIN 3

ypaxyBaHHSM F€HETHUYHOI CI1aJKOBOCTI.



Hamu Oyno  obGcrtexxeno 60  mamieHTIB 13 HicasonepauniiHUMU
HOPMOTPO(IYHUMH Ta MATOJOTIYHUMH PYOISIMU IMIKipW OOJMYYS Ta IIHi, IIO
3HaXOJUJIMCA Ha CTalllOHAPHOMY JIIKYBaHHI Yy BIJUIIJICHHI IIEJIEITHO-IUIEBOI
X1pyprii micisi onepaTUBHUX BTpy4YaHb. B HaykoBY po3poOKy 3allydueHO Malli€HTIiB
THUII pyOIliB B SIKMX IMIATBEP/PKCHUI HA OCHOBI KJIIHIYHOTO OOCTEKECHHS.

JIns  KJIHIYHOT  XapaKTEepPUCTUKM THUITYy MaTOJIOTIYHUX pyOIiB HaMu
BUKOPHCTAaHA CXE€Ma iX SIKICHOI OIIIHKK Yy BUTJISIAI 3BEJACHOI CTaHIapTH3AIlIHHO1
tabmuii (ABetikoB JI.C., Ckpunuuxk B.M., 2013 p.), sika XapakTepusyBalia
pyOlieBO3MiHEHY TKAaHUHY 3a I’ sIThMa 03HAKaMH, 110 OlliHeHi B 6anax [120].

Kninini HopMmoTpodiuaux pyOuiB BiAnoBijgae 3arajipHa cyma OamiB 7,1+1,2
oanu, atpodiunux — 5,2+0,8, rineprpodiunux — 12,442,3, kenoiguux 15,8+2 Oanu
BIJIOBIAHO.

TakuMm 4uHOM, 3a KIIHIYHUMU O3HAKaMH TAaIll€EHTIB y Oajnax HaMu OyJio
pPO3MOAUIEHO iX HAa 4 KIHIYHUX Ipynu: | rpyna — NauieHTy 3 miciasonepaniiHuMu
HOpMOTpodiuanME  pyOrsamu  mmikipu (15 oci); 2 rpyma — marmieHTd 3
nicasionepaitaumu arpodiuaumu pyousmu mkipu (15 oci6); 3 rpyna — namieHTu
3 micisonepaniiauMu rineprpodiyaumMu pyousimu mkipu (15 ocib); 4 rpyma —
MAIEHTH 3 MICISONEePAITHUMHU KeJI0iAHUMU pyO1simu mikipu (15 ocib);

Hudepenniiina 11arHoCTUKa MK PI3HOBUJAMU MATOJOTIYHUX PYOLIB IIKIPU
o0iaMyYsl Ta IIMi TPOBOAMIACS 3a 3alpONOHOBAaHUMH HaMU aBTOPCHKUMU
METOAMKAaMH, $IKI TMOJAraloTh y 3aCTOCYBaHHI CydacHUX IU(POBUX Ta
KOMIT FOTEPHUX TE€XHOJIOTIH 3 ypaxyBaHHSIM HAsBHOCTI y Mall€HTIB NOIiMOp(hi3My
reHa kosiareny [ tuny A2 COL1A2 (rs42524).

Ilin yac BuxkoHaHHs uUM(POBOI Biyamizalii rpagiyHUX 300paxkeHb
30BHIIIHBOTO BUIJISAAY pPYyOLIEBO3MIHEHMX TKAHUH BHUKOPHUCTOBYBAJUCS §-OiTHI
urdpoBi 300pakeHHs 13 MIKCEIbHOIO CKIan0BOI0 24 6iTH (10 8 OIT BiJ KOKHOTO
KOJBbOPY). MakcumalibHe 3HaYeHHSI YMCTOTO YEPBOHOTO KOJIBOPY BH3HAYAIOCS SIK
R/255-G/0-B/0. 3a ananorieto BU3HAYaIKCs 3ejIeHl Ta cuHi Koimbopu. KoabopoBuit
CHEKTP y KOXKHIM TOYIl 300pa’KeHHs BU3HAYaBCS LU(PPOBUMH 3HAYEHHSMU TPHOX

OCHOBHHX KOJIBOPIB 3 iX BIICOTKOBUM 3HAYCHHSIM Ta CyMapHUM 0ajioMm.



Hamu mnpoBeaeHO AOCHIIKEHHS  PO3MOJAUTY KOJIHOPOBHX  KOHCTAHT
YepBOHOT'0, 3€JIEHOI0 Ta CHHBOTO KOJIbOPIB B I1HTAKTHIM IIKipi, MEIialbHOMY,
JTUCTAIbHOMY Kpaw, a TakoX Yy cepeAaHid 30H1 pyoOrs. Bcera”orieHo, 110
IHTEHCUBHICTh 3a0apBJIeHHsS TpboMa KoJibopaMu B cuctemi RGB y TepMiHambHUX
TOYKax pyoOIls Ta WOro cepeuHl Ma€e JIOCTOBIPHO Pi3HI MOKAa3HUKH, CaMe€ TOMY ITiJI
yac 71X KOHCEPBAaTUBHOI'O JIIKYBaHHS KOHILECHTPALIMHUN TPaII€EHT PO3UYHHY
npernapary, K1l BBOJIUTHCS B TOBULY pyOIs, Moxke OyTu pizHuM. Lle 1 00ymoBittoe
€KOHOMIYHY JOIIbHICTh TAKOTO JIKYBaHHS.

KrniniyHe BUBYEHHsS 3arajlbHUX XapaKTEpPUCTUK pyoOlsl IOMOBHIOBAIOCS
JIOTATKOBUM aHAJII30M CTPYKTYPHHUX OCOOJHMBOCTEH PyOIIeBO3ZMIHEHUX TKAaHWH 32
JOTIOMOTOI0  YIIBTPa3BYKOBOT0 JiociipkeHHs amapatom Simens ACUSONCV 70
(pipmu Cimenc, Himewumna) 3 uactororo gatumka 20-40 MIm. Ilpu mpomy
OIIIHIOBAJIM TOBIIUHY pPYOIiB, CTYHiHb AW(EpPEHIIIOBaHHS TKaHWH, UIJIBHICTD,
0COOJIMBOCTI APXITEKTOHIKH 1IAPIB IIKIPH, IXHIO CTPYKTYPY.

VY XoIl ynbTpa3BYKOBOIO JIOCHIKEHHsSI y BCIX MAI€HTIB OYyJ0 BHUSBIEHO
MOTOBILEHHS pyO1leBOi TKAaHWHU Yy MOPIBHAHHI 3 HOpPMajbHOIO IiKipoto. [lpu
IIbOMY BCTaHOBJICHO, IO MpU HOpMOTpodidyHOMY pyOIlll BiIacHe pyOIleBa 30HA
exorpadiuHO MPAKTUYHO HE BIAPI3HIETHCS BiJl IHTAKTHOL JICPMH.

BiaMiHHICTIO YJIBTPa3BYKOBOi KapTHHU aTpopiyHUX pyoOIiB € Te, IO
TOBIIMHA PYOIEBOI TKAHWHH CIOCTEPITa€ThCsl MEHINOI, HIK IHTAKTHOI IIKIPH.
BnacHa 30Ha pyO11s Mae cepeliHiil CTyMmiHb €XOT€HHOCTI 3 JIOCUTh PIBHOMIPHUM
PO3MOMLIOM BOJIOKOH CIOy4HOi TkaHWHU. Cepen BIAMIHHOCTEH CIiJl BIIMITUTH
JIENI0 PO3MUTY BEPXHIO MEXKY JAepMalbHO-CMiACpPMAIbHUX 3B’S3KIB Ta OUIBII
BUPAXEHY HUKHIO MEXY, 1110 PO3JLIA€ PyOLIEBO3MIHEHY TKAaHUHY 13 T1IOJEPMOIO.

Pesynbratn Y3 - gochimpkeHHS TinepTpodiyHUX PYOINB  JTO3BOJUIH
BCTAHOBUTH, 1110 pyOlleBa TKaHWHA O1IbIIIE MOTOBIIEHA, HIXK 11€ CIIOCTEPITaEThCS Yy
BUMAJIKY YTBOPEHHsS HOpMoTpodiyHoro pyous. Crpykrypa pyOLeBoi 30HHU
reTepOoreHHa, CIIOJyYHOTKAHWMHHI BOJIOKHA PO3MOIIEH] HepiBHOMIpHO. KpiM TorO,

BU3HAYAIOTHCA 30HM 3HUKEHOI €XOreHHOCTI 3 BIJIHOCHO YITKUMHU PIBHUMHU



KOHTypamu. 3BepTae Ha cebe yBary 1 Toi (akT, 110 MeKi MK pyOIL€eBO3MIHEHOIO 1
HOPMAJIBHOIO MITKIPOIO YiTKI.

B oci6 13 kenoigHuMU pyOLsIMH BIIaCHE 30HA pYyOLsl XapaKTEpHU3yeETbCs
OUTBIII BUPKEHUM TIOTOBIIEHHSM JIEPMU, HIXK Y TiepTpodiuHUX pyOIIsx, a TaKOK
HEPIBHOMIPHICTIO 1i TOBIIMHHU 1 €XOI'€HHOCTI 3 MepeBaKaHHSIM JUISTHOK 3HMKEHOI
eXOUIUILHOCTI 0€3 YITKOTO ocepeakoBaHoro ¢pparmeHtyBanus. Kenoignuii pyoens
TAKOXX XapaKTEPU3YEThCS BIJCYTHICTIO YITKHX MEX MK pyOLEBO3MIHEHOIO 1
HOPMaJIbHOIO TKAaHUHAMMU.

[linq yac BCTaHOBJIEHHS B3a€MO3B’S3KIB MK MOTIMOPGHUMHU T€HOTHUIIAMU
reHa komareny I tumy A2 COLIA2 (rs42524) i3 moka3sHukamu MHUGPOBOI
Biyamizaiii rpadiuaux nuUGpoBUX 300pakeHb, Y3-mapameTpamMu, KIIHIYHOIO
OIIIHKOIO MICISONEPAIMHUX PYOIIiB OOIMYYs Ta MK BCTAHOBJICHO, 1110 y MAIIEHTIB
13 HopMoTpodiyHUMU pyOIsIMH dYacToTa 3ycTpidaemocTi reHotuny GG reHa
COL1AZ2 (rs42524), 36inbmiena B 1,40 paza (80%), a wactota anens C 3HU)KEHA B
2,56 pasy (10%) (x2=3,21; p=0,07) y nmopiBHsIHHI 3 MaI[ieHTaMHu 3 TaTOJOTIYHUMU
pyorsimu (55,5% Ta 25,6% BiAMOBIIHO).

VY rpymi mari€eHTiB i3 matosioriuHuMu pyOrsmu reHotunu rena COL1A2
(rs42524) i3 wassuictio anens C (GC Tta CC) acomiiioBaHi 3 JACIKUMH
napamMeTpaMy 30BHIIIHBOIO KJIIHIYHOTO CTaHy PYyOLEBO3MIHEHUX TKAaHHUH: KOJIIp
pyous (p=0,027) ta uytnusicts pyous (p=0,034). BiacyTHi acoriaTuBHI 3B’SI3KH
MK nodgiMopduumu BapiantamMu reHa COL1A2 (rs42524) ta nokazHukamu Y 3/]
ta RGB ob6cTexxeHnsm.

3anponoHOBaHUI aNTOPUTM OOCTEKEHHS MAIll€HTIB 13 PyOISIMU TOJIOBU Ta
mui, o nependayae oOOB’sA3KoBe IU(POBE Ta yIbTPA3BYKOBE JOCHIKCHHS 3
ypaxyBaHHSM TE€HETHUYHOI CHaJKOBOCTI, J03BOJISIE JTOCTOBIPHO BCTAHOBUTH THII
pyO11s Ta OIIHIOBATH B IMHAMILIl 3MIHHM B PyOII€BO3MIHEHUX TKAaHUHAX.

KarouoBi cioBa: HopMoTpodiuHui pyOeub, MNaTONOTIYHUN pyOellb,

ugpoBa Bizyaiizallis, yJIbTPa3ByKOBE JIOCIHIKEHHS, TEHOTUII T€Ha KOJareHy.



ANNOTATION

Bukhanchenko O.P. Differential diagnostics of pathological scars localized
in different parts of the head and neck. — Qualification research work on the
manuscript basis.

Thesis for the degree of Doctor of Philosophy in specialty 221 — Dentistry. —
Ukrainian Medical Dental Academy, MH of Ukraine, Poltava, 2020.

Diagnostics of scarring of the head and neck tissues resulting from surgical
interventions remains an urgent and socially significant issue of modern
maxillofacial surgery. The need to develop this topic is due to high frequency of
occurrence of pathological scars, their ineffective treatment, the severity of their
clinical manifestations and possible relapses.

It should be noted that treatment without taking into account the
pathomorphological structure of the scars, as a rule, leads to the absence of
tangible therapeutic effect, relapses and increased growth of scar tissue. Quite
often, in order to make a diagnosis, there is a need for additional research methods,
such as radioisotope clearance, thermography, magnetic resonance imaging,
capillaroscopy, UV irradiation, histological examination of scar tissue, etc.
However, the use of these methods of studying scar tissue is limited by their lack
of informativeness or complexity of performance, which, in turn, leads to a
significant number of diagnostic errors. Based on the above, it is advisable to
improve the methods of non-invasive diagnosis of postoperative normotrophic and
pathological scars of the face and neck by applying modern digital and computer
technologies, taking into account genetic inheritance.

The study included 60 patients with postoperative normotrophic and
pathological scars of the face and neck, who underwent inpatient treatment after
planned surgical interventions for various diseases. We examined patients in whom
the type of scars was morphologically confirmed in advance. The norm was taken

as a symmetrical intact area of the skin.



In the first stage of the study, a retrospective analysis of case histories of
patients with the presence of postoperative scars of the scalp and neck was
performed.

According to the pathomorphological features, the patients were divided into
4 clinical groups with normotrophic, atrophic, hypertrophic and keloid scars by 15
people respectively.

Differential diagnosis of pathological scars in the skin of the face and neck
was carried out according to the author's proposed methods, which include the use
of modern digital and computer technologies, taking into account the
polymorphism of genotype of collagen gene A2 COL1A2 (rs42524).

When using digital visualization of graphic digital images of the scar tissue
appearance, 8-bit digital images with a pixel component of 24 bits (8 bits of each
color) were used. The maximum value of pure red was determined as R/255-G/0-
B/0. By analogy, green and blue colors were determined. The color spectrum at
each point of the image was determined by the digital values of the three colors,
with their percentage value and the total score.

We conducted a study of the distribution of color constants of red, green and
blue in the intact skin, medial, distal margin, as well as in the middle area of the
scar. It has been established that the intensity of coloring in three colors in the
RGB system at the terminal points of the scar and its middle has significantly
different indicators. Therefore, in the conservative treatment, the concentration
gradient of the drug solution, which is administered into the thickness of the scar
may be different. Thus, the economic feasibility of such treatment is justified.

Clinical study of general characteristics of the scar was supplemented by an
additional analysis of the structural features of scar tissue by ultrasound using
Simens ACUSONCYV 70 device (Siemens, Germany) with a sensor frequency of
20-40 MHz. The thickness of scars, the degree of differentiation, the echogenicity,
the architectonics features of the skin layers, and their homogeneity in the damaged

area were evaluated.



Ultrasound revealed the thickened scar tissue as compared to normal skin in
all patients. It was found that in normotrophic scarring, the scar area itself is
virtually indistinguishable from the healthy dermis.

The difference between an ultrasound image of atrophic scars is that the
depth of the scar tissue is less than the thickness of intact skin. The proper scar area
had an average degree of echogenicity with a rather uniform distribution of
connective tissue fibers. Among the differences, a slightly blurred upper border of
the dermal-epidermal ligaments and a more pronounced lower border separating
the scar-modified tissue were noted.

The results of ultrasound examination of hypertrophic scars allowed us to
reveal that the scar tissue is more thickened than is observed in case of
normotrophic scar formation. The structure of the scar zone is heterogeneous, the
connective tissue fibers are unevenly distributed. In addition, the areas of reduced
echogenicity with relatively clear and even contours are defined. Noteworthy is the
fact that the boundaries between scarring and normal skin are clear.

In individuals with keloid scars, the area of the scar is characterized by a
much more pronounced thickening of the dermis than in hypertrophic scars, as well
as unevenness of its thickness and echogenicity with the predominance of areas of
reduced echo-density without clear structural differentiation. The keloid scar is
also characterized by the absence of clear boundaries between the scar and normal
tissues.

When establishing the links between the polymorphic genotypes of collagen
gene type | A2 COL1A2 (rs42524) with digital imaging indices of graphical digital
Images, ultrasound and clinical evaluation parameters of postoperative scars of the
face and neck in patients with normotrophic scars in different topographic
anatomical areas, the rate of the GG genotype of the COL1A2 gene (rs42524) was
increased by 1.40 times (80%) and the C allele frequency decreased was by 2.56
times (10%) (2 = 3.21; p = 0.07) as compared with pathologic patients scarring
(55.5% and 25.6%, respectively).



In the group of patients with pathological scars, the genotypes of the
COL1A2 gene (rs42524), with the presence of the C allele (GC and CC), are
associated with some parameters of the external clinical status of scar tissue: scar
color (p = 0.027) and scar sensitivity (p = 0.034). There are no associative links
between the polymorphic variants of the COL1A2 gene (rs42524), ultrasound and
RGB indices.

The proposed algorithm for examination of patients with scars of the head
and neck, which requires mandatory digital and ultrasound, taking into account
genetic inheritance, allows us to reliably determine the type of scar and to evaluate
the dynamics of changes in the scar tissue.

Key words: pathological scar, normotrophic scar, digital imaging,

ultrasound examination, genotype of collagen gene.
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