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OBbEKTUBHbIE METO4bl OTBOPA
LOETEWA C UHOAHTUJIbHBIMU FTEMAHTMOMAMMU
ONa JTESEHUA METOA40M JIASEPHOIO U3JTYYEHU4A
N OLEHKA 3®DDPEKTUBHOCTU

T.B. Tpanesnukosa', T.IL. Iucknakosa’, B.O. I'youna'

'®enepanbHoOE rocy1apcTBEHHOE O10IKETHOE 06Pa30BaTEILHOE YUPEKIECHHE BBICLIETO 00Pa30BaHHs
«}OxHO-YpanbCKuii TOCYAapCTBEHHBIN MEIUIIMHCKUN YHUBEpCUTETY, Yenssounck, Poccus

2MeiepaibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BATEIBLHOE YUPEKIEHHE BBICIIETO 0OPa30BAHMS
«}OsxHO-Ypanbckuil rocyAapCTBEHHBINA YHUBEPCUTET», HallMoHanbHbIN HCCIeq0BaTeIbCKUN YHUBEPCUTET,
Yensounck, Poccus

Axmyanvrocms. VIHbaHTHIBHBIE TEMaHTHOMBI — PACIPOCTPAHEHHBIEC OITyXOJHM CPEeId HOBOPOXKAECHHBIX, XapaKTEePH3Y-
totuecs ObIcTpoii nposudepalpeil, BO BpeMsi KOTOPOil MOTYT HaOJIIOAAThCS Pa3IMYHbIC OCIIOKHEHHUSL.

I]ens — pa3zpaboTh anropuT™M 0TOOPA MAIMEHTOB VIS JICYCHUS METOI0M JIa3€PHOTO M3IYyUCHHS HA OCHOBAHUH M3YYEHUS
XapaKTePUCTUKU MH(PAHTIIHFHBIX TEMAaHTHOM HEHHBAa3UBHBIMH METOJIAMHU C TIOCJICAYIOIICH OIIEHKOW MPOBEICHHOMN Teparuu.

Mamepuanvr u memooul. TIpoBeieHO IPOCTICKTUBHOE UccienoBanue 122 nerei B Bo3pacte ot 1 10 24 MecsneB ¢ uHpaH-
TUIILHBIMHA T€MaHTHOMAaMH, BKJTFOUAIOIIee KIIMHUYCCKYIO OIICHKY TeMaHTHOM, JIOKAIH3ALUI0 OIyXOJH, OMPECIICHHE TUTOIIAIH
TeMaHIMOMBI, 3PUTEMOMETPHIO U YIIBbTpa3BykoBoe uccienoBanue. [lo qanapmvM V3T, MOBEepXHOCTHBIE TEMAaHTHOMEI BBISBICHBI
y 84 nanuenToB (63,6%), komOuHUpoBaHHbIEe — Yy 38 manueHToB (28,8%).

3HaueHue KO3PPUIIMEHTa SPUTEMOMETPHH TEMaHTHOM TIepell KypcoM JiedeHus 3apeructpupoano oT 450 go 180 yc-
JIOBHBIX €IVHHII.

Pezynomamut. Y 122 neteit oOHapyxkeHO 132 coCymHCTBIX OIyXOJH. YUHThIBas HEWHBAa3WUBHBIE OOBbEKTHBHBIE MeToabl Y3
Y SPUTEMOMETPUH KOXKH, OBUT pa3paboTaH anroput™M 0TOOpa OONBHBIX JUTS JICUYCHUs] HHPAHTIIBHBIX TeMaHTHOM. J[ByM manpeHTam
pexkoMeHoBaHO HaOmoaeHue, 10 HampaBiIeHBl HA XUPYypruvecKkoe jiedeHne. 81 manueHT ¢ MOBEPXHOCTHBIMH FeMaHTHOMaMH
TIOJIYYHMII KOPOTKHHA Kypc JazepHoro jedenus (1—5 mponenyp). Ilpu neuennn 38 mamueHTOB ¢ KOMOMHUPOBAHHBIMH —
mmmHHEBI Kype (5—10 nponenyp). [pumensuics igasep Nd:YAP/KTP Q-Sw ¢ Hacamkoil 3 MM, JAJMHA BOJHBI M3Jy4CHHUS
1079/540 um. Ilo nannbM Y3U, nocie Kypca JiedeHus cocyJucToe 00pa3oBaHie W MHUTAIOIINE COCYABl HE BU3YaJIH3UPOBAIIHCH,
CTPYKTYpa JEPMBI U THIIOJIEPMBI — 0€3 CTPYKTYpPHBIX U3MeHeHu. [lokazaTeln s3puTeMOMETPHH TIOCIIE Kypca JICUCHHSI COOT-
BETCTBOBAJIM 3HAUYEHUSIM HOPMaIbHON KOXXKH U CHU3WIKCH OT 110 10 85 eaunu.

3axnouenue. Paspaboran amroput™m orbopa mamueHToB s JsasepHoro jedeHus Nd:YAP/KTP Q-Sw ¢1079/540 uwm,
BKJTFOYAONTHN 3PUTEMOMETPHIO, TUIOMIAAb, TIIyOHHY, THAMETp MUTAIOIIEr0 COCYABl M MCKITFOUAIOIINI OMTaCHBIE aHATOMUYECKHE
JIOKAJIM3AIIHH.
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I'emanrnombl K0ku — Hambosee pacmpocTpa-
HEHHBIN BUJ] BPOXKIEHHON COCYIMCTON MATOJIOTUH,
KOTOpbIi BeTpeuaeTcst y 1—3% nacenenus [1, 2]
U ABJISIETCS OJHOW M3 HamboJiee 4acThIX MPUYUH
oOpaIlleHus K AepMaToJIory.

'emanrroma (CHHOHMM: aHTMOMATO3HBIN He-
ByC) — JOOpOKadYecTBEHHAsl OMyXOJib, pa3BUBa-
IOIasiCsl U3 KPOBEHOCHBIX cocyn0B. CoBpeMeHHas
KOHIICTIIUS Pa3BUTHUS T€MAaHTUOMBI 3aKJIF0YAETCs
B HapyIIEHUU MPOLECCA aHTUOTEeHE3a, PUBOISILETO
K HEKOHTPOJIUPYEMOU Mpoaudepauu cocyIuCTbIX
aneMeHTOB [3]. CocyArCThIE OMYXO0JU KOXKHBIX I10-
KPOBOB UMEIOT MeCTO Y 2—3% HOBOPOKIEHHBIX
U MOSIBJISIIOTCSL B T€UEHUE MEPBOTO Toja >KU3HU
y 10% nereit [4]. Ocoboe BHUMaHUE yAenseTCA
JIOKAIM3AI[ TEMAHTHOM B aHATOMUYECKU OMACHBIX
00JacTsIX: MepUOPOUTAIILHOM, TIEpUaHAITBHOMN, OKO-
JIOYIITHOM 30HE, Ha CITU3UCTHIX 000JI0YKaX, MOCKOIb-
Ky MOET CBHUJETEIbCTBOBATH O BO3MOXKHOM HeE-
071aronpPUATHOM W/WUIW OCJIOKHEHHOM IPOTHO3E
3a00JIeBaHNs Y HEOOXOAMMOCTH B aKTUBHOM TAKTUKE
BEJICHUS JJAHHBIX MAIUEHTOB [5—7].

Kpome 6ypHoro pocra, nahaHTHIHHBIC TEMaH-
THOMBI MOTYT U3bS3BISATHCS, KPOBOTOUUTH U UH(DU-
poBathes [8, 9], 0cOOEHHO B 00IACTSIX MOBBIIICH-
HOUW TpaBMmatu3aiuu (00JIaCTh CIIMHBI, KOHEYHOCTH,
ryosr). 'emanrnoma mepuopOUTaIbHOM 00JIaCTH
MOXKET OBITh MPUYMHON HApYIICHHWH 3peHus: o0-
CTPYKLIMU 3pUTEIHLHOTO HEpBa U JAedopMaru poro-
Bullbl. CIIOHTaHHO PETrpecCUpyolfe reMaHTHOMBI
4acTO OCTaBJIAIOT TOcye ceds arpoduueckne u3Me-
HEHHSI KOXKH, TeJICaHTMOAKTa3Nu U JehopMUpyroIme
pyomst [10]. Kpome Toro, 10 cux mop HET €IUHOTO
MHEHHUSI CpeU CHEIUATNCTOB OTHOCUTEIHHO TakK-
TUKU BEJICHUS TAIMEHTOB C MH(AHTIWILHBIMU TeMaH-
ruomami [ 11—14].

Jlo HemaBHEro BpeMEHH OCHOBHBIMHM METOJIaMU
nedeHus WHQPAHTUIBHOW T€MaHTHOMBI SBISIIUACH
KPUOJECTPYKIIUS, SJEKTPOKOATYIISIIINSA, XUPypriye-
CKasi pe3eKus, MPUBOASIINE HEPEAKO K TPyObIM
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PYOLIOBBIM M3MEHEHHSIM KOXHM U HU3KUM ICTETHYe-
ckuM pesynbratam [15]. TlosBrieHue na3epHbIX CHC-
Tem, Takux kak Nd:YAP/KTP Q-Sw, paboraromux
Ha MPUHIINIE CEJIEKTUBHOTO (OTOTEPMOIIN3A, C U3-
OUpaTenbHBIM BO3JCHCTBHEM HA COCYABI T€MaHTHO-
MbI 0€3 TOBPEXKICHUSI KOXKHBIX MTOKPOBOB OMpeie-
JIWJIO TIEPCIIEKTUBBI UX UCIOJIb30BaHUS B JICUEHUU
COCYIUCTBIX HOBOOOpazoBaHmii Koxu [16—19].

Bricokas yacToTa BcTpedaeMocTy HH(aHTHIIb-
HBIX T€MaHTHOM KOXKH Y JIETel, He0OX0IMMOCTb TIIIa-
TENBHOTO 0TOOpA MAIMEHTOB IS JTa3ePHOr0 JICUCHHUS,
BO3MOXKHOCTh U PEpEeHIIMPOBAHHOrO 1moadopa mna-
paMeTpoB Tepanuu B 3aBUCUMOCTH OT Pa3MEpPOB
OTYXOJIH, BBIPAXECHHOCTU IPUTEMBI, JIOKAIU3ANH
U pe3ysbTaToB YJIbTPa3ByKOBOW JTMArHOCTUKU OIpe-
JETISIFOT aKTYaIbHOCTh HACTOSIIIETO UCCIIeI0OBaHUS.

[lenbr0 HACTOSIIIETO HUCCIENOBAHUS SIBUIACH
pa3paboTka anroputMa oTOOpa MAIMEHTOB IS Jie-
YEeHHUs1 METOJIOM JIa3€PHOTO M3ITy4YEeHHsI HA OCHOBAaHUU
M3YyYEHUS] XapaKTePUCTUKH MH(DAHTUIBHBIX T'eéMaH-
TMOM HEMHBA3UBHBIMH METOJAMH C TMOCIEIyIOIIeiH
OILICHKOM MTPOBEICHHOW TEPaIUU.

MATEPHWAJ1bl U METOADI

NccnenoBanue BHITOIHEHO B KIIMHUKE J1a3€pHOM
kocMetosoruu JlunnaitH u Ha 6a3e kadenpsl mia-
cTHUeCcKor xupypruu u kocmetosnorun @I'bOY BO
«tOxkHO-Ypanbckuil rocygapCTBEHHBIM MEAUIUH-
ckuil yHuBepcurer» Munznapasa Poccun B 2012—
2016 rr. IIpoBeaeHO OTKPHITOE, MPOCTIEKTUBHOE,
HEpaHIOMU3MPOBAHHOE UCCIIEIOBAaHUE KITMHIYECKUX,
WHCTPYMEHTAILHBIX 0COOCHHOCTEH MH(MAHTUIHHBIX
TEMaHTMOM KOXH y JieTell Bo3pacta 1—24 mecsua.
OOcren0BaHoO, C y4€TOM KpPUTEPUEB BKITIOYEHHUS U UC-
kimodeHus 122 pebenka B Bo3pacte oT 1 10 24 mecs-
LIEB, CPEIHMM Bo3pacT neteit cocraBuia 6,3 + 0,3 me-
csra, U3 HUX MaiabunukoB 22 (18%), neBouek — 100
(82%). VY Bcex manyeHToB, y poauTenel U ONeKyHOB
nerelt ObUIO MOJY4YeHO MH(POPMHPOBAHHOE COTJa-
CHe€ Ha y4yacTHe B MCCIIeIOBaHUU U 00pabOTKy mep-

AJUIEPTOJIOI'MA. JEPMATOJIOI'MA
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COHAJIBHBIX JTAHHBIX COTTIACHO XeIbCUHKCKOU Je-
Kiapauuu BceMupHON MEIMIIMHCKON accouuaiuu
(WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects,
2013). Opranu3zanys uccieoBaHus 000peHa 3TH-
yeckuM komutetom ®I'bOY BO IOYI'MY Mus-
3npaBa Poccuu (mpotokonst Ne 11 ot 09.11.2013 1.
uNe 10 ot 21.12.2017 1.).

JInst moCTYOKEHUs IeTIM U PEIICHUs] TIOCTaBJICH-
HBIX 33]]a4 UCTIOJIb30BaHbl KIIMHUKO-aHAMHECTUYE-
CKHe, HEMHBA3UBHBIE U CTATUCTUYECKUE METOIbI
UCCJIeI0BAHMUS.

JI1st OLICHKHM aHAMHECTUYECKHX 0COOCHHOCTEH,
nepu- U UHTPAHATATBLHOTO aHAMHE3a JeTel HaMu
pa3paboTaHa JAMArHOCTHYECKas KapTa U CIEIHUATb-
HBIN MPOTOKOJI OCMOTpa MaIlUeHTA.

Cornacuno anketupoBanuio 13,1% wmarepeit ne-
Tel ¢ MHPAHTUIBHBIMA T€MaHTMOMaMH OTHOCHUJIUCH
K KaTEerOpUU «IO3JHOPOAIINXY, cTapiie 35 JerT.
[Ipu olleHKe HACIEACTBEHHOCTH B TaKOM K€ IpO-
nenre (13,1%) BBISBICHO HaJIMYKE T'€MaHTHOM
y OMOKaUIUX POJICTBEHHUKOB. 3HAYUTEIILHO PEXKE
y MaTepeil perucTpupoBaiach BO BpeMs OepeMeH-
HocTu aHemus (5,7%), XpoOHHUYECKas: cCOMaTHUYeCKast
naronorus (4,9%), OTATOIIEHHBIN alljleproaHaMHe3
(1,6% cmyuaeB). Hanuune takoit BpeJHOI pPUBBIY-
KU, Kak KypeHue, oTMeTwind 4,9% onpouieHHbIX
MaTepeld. AHaIHN3 MePUHATATBHBIX (DAaKTOPOB pHCKA
pa3BUTHS WH(PAHTUIBHOW TE€MaHTHOMBI TOKa3aj
HaAJIMYKMe XPOHUYECKOH (heTorIaHIieHTapHOU HE0-
CTaTOYHOCTH y 4,9% OepeMeHHBIX, HU3KHIl Bec
pebenka mpu poxaeHUU (MeHee 2 KI) OTMEYEeH
B 0,8% cirydaeB. HemoHOIIEHHBIME pOUIIOCH OoJiee
20% nereii. Huskue oneHku mo mkane Anrap mpu
pOXKaeHNHN OTMedanuch y 15,6%.

Knunndeckoe obcnenoBanue neteit ¢ uHpan-
TUWIBHBIMH T€MaHTHOMaMH BKJIIOYAJIO OLEHKY KOJH-
YecTBa COCYUCTBIX HOBOOOpa30BaHUM, LIBET, TPaHU-
I[bl, TOBEPXHOCTh OMYXOJIH, TUIONIAb, IPUTIOIHS-
TOCTh HaJI MOBEPXHOCTHIO 3I0POBOM KOXKH, HATTMUUE
MyJIbCAllUU TIPU MaNbIAIuU, aHATOMUYECKYIO JIO-
Kanmu3anuio. [[BeT cocyucToln omyxonu onpenessii-
Csl KaK KpacHbI U Toyry0oBathiid. JlokazaHo, 4TO
MOBEPXHOCTHO PACIOJIO0KEHHBIE OMYyXOJIU UMEIOT
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B OOJIBIIMHCTBE CITy4aeB KIIACCUYECKUM KPAaCHBIN
IIBET, a HAXOAAIIHECs 00Jiee TITyOOKO B IMOAKOKHOM
JKUPOBOM KJIETYATKE UMEIOT OJIeTHO-TOIYyOyI0 OKpac-
Ky. ['paHHIIBI cOCyTMCTOTO 0Opa30BaHUsI CBUICTEIb-
CTBYIOT 00 aKTHUBHOCTH POCTa OMYXOJHU: HEYETKHE,
OIPEICISIIOT OIYXO0Jb KaK OBICTPO pacTyIlyto (B CTa-
IUH Tipoaudepanuu), B OTIMYHE OT COCYAUCTHIX
0o0pa3oBaHMil C YETKUMHU T'PAHUIIAMH, CBUJICTEIIh-
CTBYIOIIIUMH O CTA0OMIIEHOM COCTOSTHHH COCYAUCTOM
omyxonu. [To mmomanyu reMaHTHOMBI TTOAPA3IEIIs-
nuch Ha 3 kareropun: MeHee 1 cm’, ot 1 1o 10 e,
6onee 10 cm’. TIoBEpPXHOCTH COCYAUCTOrO 0Opa-
30BaHMsI OLIEHUBAJIACH KaK POBHAS WM OYTpUCTas,
TIOCIIC/IHSSL XapaKTePUCTUKA SBISIETCS KITMHUYECKUM
MPU3HAKOM aKTUBHOTO OYpPHOTO POCTa COCYIUCTOM
onyxonu. Hanmuuue mynbcanuu Nnpu manblalyuu
COCYJIMCTOM OITyXOJH MOXXET CBHJIETEIILCTBOBATH
00 aKTHBHOM KPOBOCHA0XEHUHU OITyXOJIM COCYIOM
KPYITHOTO KanuOpa U apTepHAIbHBIM TUIIOM KPO-
BOTOKA.

PE3YJIbTATbl UCCNIEAOBAHUN

Pe3ynbpTaThl KIMHUYECKOTO UCCIEAOBAHUS T10-
Ka3alid, 9YT0 MH(AHTWIbHAS TeMaHTHOMa JOCTOBEp-
HO Yallle perucTpUpoBaiach 1ocie poxKACHus B Te-
YeHHEe MEePBOro MecsIia KU3HH, KaK y MaJlbYUKOB,
Tak u 'y neBouek (B 70,5% cimydaes).

Bcero y 122 nereit Hamu 3auKCHpPOBAHO
Hammuue 132 cocymucteix omyxonei: y 100 geBouex
umenock 110 cocynuctsix HOBooOpazoBanuii (83,4%),
YTO JJOCTOBEPHO OOJbINE, YeM Yy 22 MaTbYMKOB —
22 onyxonu (16,6%).

B uccnenyemoii ob1eit rpymnmne Obu1o 3aperu-
ctpupoBano 124 (93,9%) remMaHTHOMBI KPAacHOTO
uBera, 8 (6,1%) omyxoneit — roxy60oBaTOro 1BeTa.
Heuerkue rpaHuipl, XxapakTepu3yrolue OIyXOJb
KaK OBICTPO PACTYIIYIO B CTaJHMH MPOIudepanm,
BCTpEYAIUCh ¥ 64 nccnenyembIx omyxonei (48,5%),
51,5% omyxomneii ObUTH ¢ YETKHUMU TPAHUIIAMH, YTO
CBUJIETENLCTBOBAJIO O CTAOMJILHOM COCTOSIHUU CO-
CYJIMCTOT0 00pa30BaHUSI.

W3 132 remanrrom 44,7% uMenu IIomanb Me-
Hee lev?, 48,5% — ot 1 em? mo 10 cM?, a 6,8% —
6onee 10 cm’. BeicoTa cOCYIMCTHIX HOBOOOPa30Ba-
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Huil B 41% Hax MOBEPXHOCTHIO 3JOPOBOM KOXKHU
coctaBisaa 1 MM, B 50% — 2 MM u B 9% — 3 MMm.
Hanunuue nynecanuu npu nanbnanuu ObUIO OTMe-
yeHo y 12 remanruom (9,1%).

AHanmu3 aHaTOMHYECKON JOKaIM3aluu HUHGpaH-
TUJILHOW T€MaHTHOMBI TOKa3an HauboJsiee 4acToe
MOpaXKEHHE TOJIOBBI U TYJIOBUIIA: U3 122 denoBek
y 51 (38,6%) cocynucrasi ormyxoib OblIa 3aperucT-
pUpoBaHa B 00JaCTH TOJIOBBI, TPEUMYIIECTBEHHO
B 00J1aCTH BOJIOCHUCTOM YaCTH TOJIOBBI U TIepUQepH-
yecKol vactu nuna. Ha TynmoBullle réMaHTHOMBI
oOHapyxeHbl B 41,7% citydaes, yallie Mopakaiuch
nepeanss (50,9%) noBepxHocTh TyJoBuia. Bepx-
HUE U HIKHHE KOHEYHOCTH TMOPaXKalUCh pPexke
U B PaBHOM CTereHu. Y MalbYMKOB MPUHIUTHAIb-
HBIX PA3JIMYUi B 4ACTOTE U MPEUMYIIECTBEHHO U3-
JIFO0JIEHHOM JTOKaJIM3alMi OTMEYEHO He Obu10. M-
KJIFOUUTEJIbHO BA)KHO YYMTHIBATH PACIOJIOKEHUE
TEMaHTUOMBI B aHATOMUYECKU OTMACHBIX O0JIACTSX,
Ha CJIM3HUCTBIX 000J0YKaX, B MECTaX BO3ZMOKHOU
MOBBINICHHOW TpaBMaTu3aimu. Cpeau o0cieayeMbpIx
MAIMEHTOB y 17 geTeil reMaHruoMbl JTOKAIN30Ba-
JUCh B aHATOMUYECKHU OIACHBIX 30HAX: B IIEHTPAJIb-
Hou vactu miia — Yy 6 (35,2%) nereid, B MOSICHUYHOM
obmactu — y 2 (11,7%), B aHoreHUTANBHON 00ma-
ctu — y 6 (35,2%), B obmactu kucreit — y 3
(17,6%).

BepoaTHOCTh TSAXKENOT0 UM OCI0KHEHHOTO
TEUEHHS TeMaHTOMBI OTIPEIETISIET COYETAHHE CTie-
TYIOIIUX TPOTHOCTHYECKU HEOIaronpusITHBIX MPH-
3HAKOB: BBISBJIICEHUE OITyXOJHU Cpa3y IMOCIE POxKIIe-
HUs,, OYpHBI pOCT B TEYEHHE MEPBOro Mecsla
KU3HU peOeHKa, HAJIM4YKMEe XOPOIIO OIpeesseMoi
MyJIbCAlUY TIPH MaJbIIAllMd T€MaHTHOMBI, OTpaXKa-
IOl[ee HATMYKE MUTAIOIIETO COCyAa OOIBIIOro aua-
MeTpa TpHu apTepUATLHOM THIIE KPOBOTOKA, CIIOCO0-
CTBYIOIIIETO OBICTpOMY W OypHOMY pPOCTY; BBICOTa
TEMAaHTMOMEI Oojiee 2 MM W OOJIbIIAs ILIONIAb
HOBOOOpa3oBanus (6onee 10 cm).

Bepuduxanuto xknuHudeckux (opm uHpaH-
TWJIBHOW IréMaHrnoMsl ipoBo K corsiacHo MKB-10
u kaccudukamy, npeoxenHon FO.d. McakoBbim
u 10.A. TuxonoBem (1974): mpoctasi (TOBEpXHOCT-
Hasl), KaBepHO3Has (T1yOoKas ), KOMOMHHUPOBAaHHAS.
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Cpenu Bcex KIMHUYECKHX Pa3HOBUIHOCTEH
reMaHI'MoM JOCTOBEPHO YacTO B HAIllEM HCCIIeI0Ba-
HUH BCTPEYAIMCh MOBEPXHOCTHBIE COCYIUCTHIE OIY-
xom — 84 (63,6%). Y MaTburKoOB OWHAKOBO YacTO
BCTPEYAIUCH KaK MOBEPXHOCTHBIE, TAK 1 KOMOUHH-
pPOBaHHBIE TUIBI COCYAMCTBHIX OIMyXoJied — 1o 9
(40,9%). ¥V neBouek u3 110 cocyauctbix omyxoei
JIOCTOBEPHO Yallle BCTPEUAINUCh TOBEPXHOCTHAS —
68,1% u KOMOMHUpPOBaHHAs PAa3HOBUIHOCTU —
26,4%, penko rmybokas hopma — 5,5%.

N3 84 noBepXHOCTHBIX T€MaHTHOM JI0CTOBEPHO
Yale UMel MECTO KpacHBIN I[BET HOBOOOpA30BaHUS
(100%), ¢ poBHoit moBepxHOCThIO (70,2% ciyuyaeB),
yeTKMMH Tpanunamu (64,3% ciryyaes), BBICOTA OITy-
XOJIM HaJl MOBEPXHOCTHIO 3/J0POBOI KOKHU B IIEJIOM
HE MpeBbIIlaNa 2 MM, IJIONIA/b TOPAKEHHUS COCTaB-
nsna He G6oee 10 cM® B 96,4% ciryqaes. Poct mo-
BEPXHOCTHBIX T€MaHTHOM B T€UEHHE IIEPBOTO MeCsiia
nocJe nosiByieHus Habmoaacs B 97,6% ciyyaes.

[Ipu KOMOMHHUPOBAHHBIX MOPAKEHUAX, TAK JKE
KaK U MPU NMOBEPXHOCTHBIX '€MaHTHOMax, Yaiie
HaOmronancs KpacHslid 1BeT oOpazoBanus (100%),
Oyrpucrast moBepxHocTb (92,1% ciyyaeB), HeUeTKHe
rpanuisl (76,3% cinydaes), B 50% ciydaeB BbIcOTa
OITYXOJIM HE MpeBbIIIANIa 2 MM, TUIOLIA b TOPAKEHHS
1o 10 cm. Poct kOMOMHHPOBAaHHBIX I'€MaHTHMOM
B TEUEHHE MEPBOr0 MECSIA MOCHE MOSBICHUS Ha-
omonancs B 94,7% cinydaes.

['my©okue reMaHrHOMbl UMENH TOTyO00BaThIi
uBer (80%), Oyrpuctyro noBepxHocThb (80%), Heuer-
kue rpanuibl (90%), BeicoTy 4—6 MM HaJ| TOBEpX-
HOCTBIO KOKH, TIIOIIA b MopakeHus 6osee 10 cM.
Poct remanruoMmsl B TeueHHE MEPBOrO Mecsla
MoCJe MOSIBJICHUS UMel MecTo 6omee uem y 90%
MAIMEHTOB.

Nzyuenue gortoTuna aerei ¢ MHGAHTUIBHBIMU
reMaHruoMaMH T0Ka3aj0 Hajaudue npeoliajaHus
Broporo tuna ¢orouyBctButenbHocTH (T. Fitzpat-
rick), Harbosee pacrpoCTPaHEHHOTO B €BPOIEHCKOIM
TOTTYJISALIUH.

Ha BTOpOM 3Tame HamH MPOBOAMIACH OLIEHKA
HOBOOOpPa30BaHU HEWHBA3UBHBIMU METO/IaMHU, KOTO-
pas BKIItOYaJia IPOBEJEHUE SIPUTEMOMETPUH U YIIbT-
Pa3ByKOBOE CKAHMPOBAHUE COCYMCTOM OMyXOJIH.
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Jl71s 0OBEKTUBHOM OIIEHKH HOBOOOPAa30BAHMS
SPUMEMOMETPHSI TPOBOANIIACH KAK CAMOM T'eMaHTHO-
MBI, TaK © CHMMETPUYHOTO YJacTKa 3JI0POBOM KOXKH,
CBOOOJTHOrO OT cocyaucToil omyxonu. Cpeanuii no-
KazaTeJb SPUTEMOMETPHH 3HAYUTENHLHO HE OTIIHYAl-
Csl B pa3IMYHBIX 00JACTAX Telia, CAMBIN BBHICOKUUN
OBLT 3apETHUCTPUPOBAH B AaHOTEHUTAIBLHOM 00JIaCTH
(335,2 £ 12,3 y.e.), uyTh HUKE — B IEHTPaTHHOU
obnactu nmuna (331,1 £ 15,5 y.e.), Ha TynoBHIIE
(322,4 £ 16,3 y.e.), MUHUMAJBHBIN B TTOSICHUIHOU
obmactu (302,8 + 15,8 y.e.). [lokazarenu spuremo-
METPHH TIPH TITyOOKHX TeMaHTHOMaX MaKCHMAJIbHO
BBIPQKEHBI Ha nepudepruyecKkoil 4acTu Jula, MH-
HUMAaJbHbIC 3HAUEHUS BBISBICHBI Ha KOHEYHOCTSIX
U TYJIOBHIIIE.

Hamu ObuT BBISIBIIEH psiji JOCTOBEPHBIX Pa3iIH-
YU B 3HAYCHHUSX IPUTEMOMETPUU B 3aBUCHMOCTH
OT THUIAa KPOBOCHAOKEHUS COCYIUCTON OIMyXOJIH.
MaxkcumanpHble 3HaYEeHUS! TIOTYYCHbI Y TaIlMeHTOB
C apTepHaTbHBIM THIIOM KPOBOTOKA, YTO HMEIO
JIOCTOBEPHBIE PA3]INYUs CO BCEMH CPaBHHBAEMBIMH
rpynmamu. [Ipr BeHO3HOM 1 apTeprabHO-BEHO3HOM
TUMAaX TMOJyYSHBbI MPAKTUYECKH UICHTUYHbIC 3HaYe-
HUSI, OTCYTCTBUE PA3IMYU MEX]Ty JaHHBIMH TPYII-
MaMH CBUJIETEIBCTBYET O MPe0OIIalaHuu BEHO3HOTO
KOMITOHEHTa KPOBOTOKA HaJl apTepUaIbHBIM. Y TIa-
[IUEHTOB C OTCYTCTBHEM IHTAIOIIETO COCY/a BbI-
SIBJICHBI MUHUMAJIbHBIE 3HAYCHHS )PUTEMOMETPHH,
JIOCTOBEPHO pas3MYarOIINecs CO BCEMU CPaBHUBA-
€MBIMU TPyIIaMH.

N3 132 undantunbHbix remanruom 127 (96,2%)
CJIy4aeB OITyXOJIb TMAarHOCTUPOBAHA B CTa/INU TIPO-
rpeccun (nponudeparyn), B msatu (3,8%) — B cTa-
MK CTaOMITM3aIiY, KOTOpasi XapaKTepu3yeTcs OCTa-
HOBKOW pOCTa OMYXOJH MO MJIOIMAAu U 00beMy,
TIOSIBJICHUEM YYACTKOB C OJIETHEIOIMM COCYIHUCTHIM
PUCYHKOM, OTCYTCTBOBQJIM T€MaHTHOMEBI B CTaJIHH
WHBOJIOLIMU. B mporpeccupytoiieii craiui 0TMEUeH
HanboJee BBICOKHI MMOKa3aTeNb I)PUTEMBI, 00YCIIOB-
JICHHBIM aKTUBAIUEl MPOIIECCOB aHTHOTeHe3a, J10-
CTOBEPHO OTJIMYAIOIIUICS OT MOKa3aTesel CTaauu
CcTaOWIN3aIuy.

N3 84 moBepxHOocTHBIX remaHruoM 80 (95,2%)
CJIydaeB OITyXOJIb TMAarHOCTUPOBAHA B CTA/INU TIPO-
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rpeccun (mponudepanuu), B yereipex (4,8%) —
B cTaauu crabunm3aimu. B mporpeccupytoleii cra-
JIMA OTMeUYeH HamboJjee BRICOKUN HHIEKC SIPUTEMBI
333,7 £ 6,18 y.e., MeHblIMe nokazatenu — 217,7
+ 8,3 y.e. B craquu crabummsaimu. KomOuHupoBaH-
HbIE TEMaHTHOMBI 3apPETUCTPUPOBAHBI TOIBKO B CTa-
U npoiaudepannu, UHIEKC SPUTEMbl COCTaBHII
3243+ 9,6 y.e. Y iryOOKO pacroOKEeHHBIX OITyXO-
Jiel ToKazaTellb 3PUTEMbI B CTaAMU Hposudepanun
AMeET MaKCUMaJIbHOe 3Hadenue 312,5 + 8,9, MeHb-
IIee 3HAYCHHWE B CTAaUU cTaOmam3amuu — 125,1 +
+ 3,2, 4TO UMEJIO 3HAYUMBIC PA3THUYUS MEXIY IO-
Ka3aTesiMu.

Y apTpa3ByKoBOE HCCleJOBaHHWE MH(PAHTHIIb-
HBIX T€MaHTHOM KOH MPOBOJIUIIOCH B B-pexume
JUISL OTIpeZieIeHHs TTyOUuHBI PacpoCTpaHeHus], 00b-
emMa 00pa3oBaHus, OCOOCHHOCTEN CTPYKTYPHI OITy-
XOJIU, €€ B3aMMOOTHOIIICHHUS C OKPYKAIOIIUMH TKa-
Havu. B pexume [[JIK onenuBancs KpoBOTOK
BHYTPH HOBOOOpA30BaHMUsI, €r0 HAMpPABIICHUE U Xa-
paxTep, MPOSKIHs ¥ IUAMETP MHUTAIIIUX COCY/I0B.
[Ipu ynbpTpa3ByKOBOM HCCIIEAOBAaHUN HAJTMYUE MTUTa-
IOLLET0 COCY/la YCTAHOBIIEHO U3 132 ncciieJoBaHHBIX
omyxonei B 85 (64,4%) remaHruomax, ero OTCyTCT-
Bue B 47 (35,6%) cnyuasx. Hannuue muTaromiero
cocyaa a0 0,05 cm ObuTO 3aperucTpupoBaHo y 16
cocynucTbix omyxonuei (18,9% ciyuaeB), nuamerp
cocyna 6omee 0,05 cm, Ho menee 0,15 cm — y 66
(77,6%), nuraromuii cocyn 6omnee 0,15 cm — y 3
HoBOoOOpa3zoBanuii (3,5%). Ilurarouwmii cocyn c ap-
TepUATILHBIM THIIOM KpoBoToka umenu 18 (21,2%)
COCY/IMCTBIX OIyXOJiel, BEHO3HBIM THIT KPOBOTOKA —
49 (57,6%), aprepuanbHo-BeHO3HBIM — 18 (21,2%)
COCYJIUCTBIX HOBOOOPa30BaHUIl.

CocyaucTbie OMyXOJH, UMEIOIIUE MUTAOIINN
COCYJl apTEepUATBHOTO TUTIA, UMENIU CaMbl€ BBICOKHE
MOKa3aTeau MUKOBOW CUCTOJIMYECKOU CKOPOCTH,
B OTJIMYUE OT TEMAHTHOM C apTepPUaTbHO-BEHO3HBIM
Y BEHO3HBIM THIIOM KpoBoTOKa. MHnekc nepudepu-
yeckoro cornportusienus (PI), orpaxarommuii cocto-
SIHUE COIIPOTUBJIEHUS KPOBOTOKY, ObLIT MAaKCUMAJILHO
BBICOKHIM y TEMaHTHOM C apTepHaIbHBIM THIIOM KPO-
BOTOKA, JOCTOBEPHO OTJIMYAsiCh OT aHAJIOTMYHOIO
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TMIOKa3aTesl MPU BEHO3HOM M apTepUalIbHO-BEHO3HOM
THUIE KPOBOTOKA. 3HAYUMO BBICOKHE MOKA3aTeNH
CUCTOJIMYECKOHN U TNACTOJIINYECKON CKOPOCTH KpO-
BOTOKA MOBEPXHOCTHBIX T€MaHTMOM OTMEUEHBI IIPU
apTepHaIbHOM U apTepHaIbHO-BEHO3HOM THUIIE KPO-
BOTOKa (puc. 1).

B cootBetcTBHY € 331auaMy MCCIIEAOBAHUS CIie-
JYIOLIUH ATal 3aKI0Yalica B CO3aHUU aJlTOPUTMa
oT0Oopa MaueHTOB AJIs JJa3epHOW Tepanuu Ha arl-
napare Nd:YAP /KTP Q-Sw 1079/540. [IponukHo-
Berue m3nydeHust Nd:YAP /KTP Q-Sw 1079/540 um
B KPOBECOEpIKaIIyro TKaHb 1o AaHHbM E.A. [1laxao
(2012) nocturaer 1o 0,8 cM IIyOHWHBI, YTO SBHJIOCH
OCHOBaHHEM JUIsl CTporo otbopa namnuentoB. Ha oc-
HOBAaHHH MPOBEJECHHOTO KIIMHUKO-UHCTPYMEHTaJIbHO-
o HCcCe0BaHUs MH(AHTHIBHBIX TeMaHTMOM CO3/1aH
JIrOpUTM 0TOOpA MAIMEHTOB Ha JIa3epHOE JeUeHHe
Ha ammapare Nd:YAP /KTP Q-Sw ¢ anmuHamu BOJTH
1079/540 HM, BKIIIOYAIOIINHA 5 dTaIoB:

1) uckiroueHne nepuopoUTaIbHON JToKaIn3a-
I[UU T€MaHTHOMBI;

2) mokazarenu 3puremomerpun ot 180 y.e.
1o 450 y.e.;

3) mwromiane nopaxenus: 1—10 oM

4) rmy6ouna nokanuzanuu MeHee 1,0 cM;

5) nmmamerp nuraromero cocyaa mexee 0,15 cm.

Ha ocnoBanum qanHOr0o 0T60pa U3 UCCIeIyeMon
rpymmsl, cocrosnien u3 122 nauueHros ¢ 132 reman-

THOMaMH, JUTSl JICUCHHS JTa3ePHBIM H3JIyYCHHEM arl-
napatoM Nd:YAP/KTP Q-switched1079/540 Oput

UCKIIFOYEH Ha MEePBOM JTalle MalUeHT C JIOKalu-
3aIlMell TeMaHTUOMBI B TIEPHOPOUTATILHON 00JIaCTH;
Ha BTOPOM 3Tare UCKII0YEHbl TeMaHTUOMBI, Y KOTO-
PBIX BU3YaITBLHO OIPEIEIISUICS TOTy00i IIBET OITyXOJIH
U TOKa3aTeIu dPUTEMOMETPUU OBLTU 3apEerucTpu-
poBanbl OT 125 no 179 ycnoBHBIX €IWHUL —
8 remanruom (6,1%); Ha TpeTheM 3Tare mocie
KJIMHUYECKOW OIIEHKH TUIOMaan WHGAHTUILHOU
F€MaHTHOMBI U3 HCCIe0BaHus BbIObUT | manueHT
C OIyXOJIBIO C pasMepamu miomanu 6onee 10 cm’,
JIBA HOBOOOPA30BaHUs TaKKe BBIOBLIM U3 UCCIENO-
Banus (1,5%), T.K. UMeIH pasMepsl MeHee 1 cM’
1 TpeOOBAIM JTUHAMUYECKOTO HAOIOCHUS; HA YeT-
BEPTOM 3Talle Mocje MPOBEACHUS YIbTPa3BYKOBOTO
HCCNEIOBAaHUS OMYXOJIU U ONPECICHHS TITyOUHBI
€€ pacroIoKeHus (JIOKaIU3alus OMyXOoJH Tiy0xke
1 cM) 2 manueHTa ¢ JoKanu3ael OmyXoiu B MOI-
KOKHOHW KHPOBOM KJI€TYATKE OBIIN HMCKIFOYEHBI
W3 UCcIeioBaHus. ['pyma nayeHToB, He BKITIOYEH-
HBIX B JICUCHHUE, cocTaBuna 13 genoBek ¢ 13 remaH-
ruomamu (10,66%), 10 rmy6okux u 3 moBepx-
HOCTHBIX.

Takum oOpa3oM, COrIacHO KPUTEPUSIM 0TOOpa
Ha JIa3epHYIO Tepanuto Ol 0ToOpansl 109 nereid,
nMeronmx B cymme 119 remanrnom. M3 Hux 38 omy-
XoJiel ObUTM KOMOMHHUPOBAHHOTO THIIA, T.K. TITyOUHA
HOBOOOpazoBanuii Obl1a 6omnee 0,5 cM, KOTOPHIM ObLT
PEKOMEHIOBaH JUTMHHBINA KYpC J1a3epHOrO JIeUeHus,
coctosiBimii 3 6—10 mponenyp. KopoTkuii kypc
Jazeporepanuu noaydwinu 81 HOBooOpazoBaHHE
C IOBEPXHOCTHOM (pOpPMOIi reMaHTHOMBI.

A)

B)

Puc. 1. A) Kom6uHnpoBaHHas MHGaHTUNbHAA reMaHrmomMa npasom
nonato4Hoi obnactu, S = 0,5 cm?, nokasatens aputemomeTpun 310 y.e.
B) MNpwn ynsTpa3BykoBOM 1ccnenoBaHum rinydbuna 0,36 cm, nutaroLwmin cocyn,
C BEHO3HbIM CNEKTPOM KpoBoToka, anameTp 0,05 cm
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A) B)

B)

Puc. 2. A) [leBouka 6 mecsaues ¢ KOMOMHMPOBaAHHOW reMaHrmoMol NeBOI KUCTU [0 NeYeHUs.
B) Mocne 10 ceaHcoB nasepHoro neyerHus. B) Yepea 12 mecsiLeB nNocrie OKOHYaHWs Kypca JieyeHust

[Tpu neuennn Bcex 119 cocyaucTeix omyxosein
npuMeHsUTH JtazepHbii armapar Nd:YAP /KTP Q-Sw
C Hacagkol 3 MM, ¢ JJIUHAMU BOJH U3Iy4YEeHUS
1079/540 um. IlapameTpsl mpH HCIOJIB30BAHUU
Hacanku 3 MM B peskume 7,07—34,0 JIxx/cm®, ¢ vac-
totoil 1—3 I'l;, 00paboTKa B CKAaHUPYIOIIEM PEKHU-
Me 0e3 TIepPEeKPHITUS CBETOBBIX IISTEH, 10 H3MEHEHUS
Ha Oosiee TeMHYIO OKpacky omyxoiu. [lepsas npo-
neaypa Oblia OTHOBPEMEHHO U JICYEHUEM, U TECTOM,
TaK Kak 00paboTKa MPOBOIMIACE TIPU MUHUMAIILHOU
snepruu (7,07 Jx/cm?®). Ham onsIT mokasan, 4to
TaKOTO YPOBHSI SHEPTHH JIOCTATOYHO JIJIsI 00pabOTKH
TeMaHTHOM B 00JIACTH KPAaCHOU KaliMbI Ty0, HapyK-
HBIX TIOJIOBBIX OPraHOB, MPU 00pabOTKE KOXKHU a0~
Hel 1 nojomB. Bo3neiicTBUE Ha KOKY BOJIOCUCTOM
9acTH TOJIOBBI TPEOOBAIO OOJIee BRICOKOTO YPOBHS
suepruu (34,0 JIx/cm?).

[Tpu MOBEPXHOCTHBIX T€MaHTUOMaX MPOBO MU
KOPOTKHH KypC J1a3epHOTro JeueHusl B pexume 7,07—
14,1 JIx/cM®, ¢ wacroroi 1—2 't (1—5 mpouenyp),
P KOMOWHUPOBAHHBIX — JUIMHHBIA KypC TIPH HC-
T0JIb30BAaHKH JIa3epHol sHeprun 14,1—21,2 /e,
¢ yactotoit 2—3 I'u1, koTopslii coctasisut 6—10 mpo-
uenyp (puc. 2). [lonbop na3zepHoit F3HEPTHH OCYIIIe-
CTBISUICS WHAMBHUAYalIbHO. JIedeHHe MOBTOPSIIU
c uHTepBaamMu oT 2 1o 8 Hemenb. [Ipu mporpeccus-
HOM CTaJlK COCYAMCTON OIMYXOJW MHTEPBAJ JIO Clie-
JIYIOILIETO CeaHca JIA3epHOro BO3JEUCTBUS COCTABIISLIT
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2 He/IeH, YTO MHHUMHU3UPOBAIO BO3MOKHOCTD BO3-
HUKHOBCHHS pEIHIMBA HOBOOOpa3oBaHWs. Ecim
OIyXOJlb ObUTa B CTaaUM CTAOWIW3AlIUMU, JICYCHUE
MPOBOIWIM ¢ 0OJiee MPOJOKUTENLHBIM WHTEPBa-
JIOM, KOTOPBIM COCTAaBIISUT MEXIy HPOIEAypaMH
oT 4 1o 6 HELEIb.

OBCY>XAEHUE PE3YJIbTATOB

Knuandyeckum kputepreM OKOHUaHHS Kypca
Tepanyu SBUJIOCH YIUIOIIEHHE OIyXOJU U U3MEHEHHE
OKpacKu KOXHU J0 TOKa3zaTels IPUTEMOMETPUU
MeHee 110 yCcIoBHBIX €MHUII, UTO COOTBETCTBOBAJIO
3HAYEHUIO JAaHHOTO IOKa3zaTessi KOHTPOJIbHOTO
y4acTKa 3/J0POBOI KOKH, OIPEEIIEHHOTO B CHUMMET-
pUYHOI 065acTH mpu nmepBUYHOM ocMoTpe. [locie
OKOHYAHUS Kypca JIa3epHOTO JICYCHUS M0 JTaHHBIM
KOHTPOJBHOTO YJIBTPAa3BYKOBOTO HCCIEAOBAHUS
COCYIHUCTOE O0pa3oBaHUE U IMUTAIOIIHUE COCYJbI
HE BHU3yaJIU3HPOBAINCH, B JIEPME U THIOAEPME
CTPYKTYpPHBIE U3MEHEHUS HE ONPEAEIISIINCS.

W3meHeHne 11BeTa KOXKU T0CIIE JIEYEHUSI 10 HOP-
MAaJIbHOTO U TIOJIHOE BBIPABHUBAHUE C OKPYKAIOIUMU
TKaHSMH OTMEUaIoch y Bcex jaereit (81 den.) ¢ mo-
BEPXHOCTHBIMU TemMaHruomamu. [locie nazepHoro
ne4yeHus 38 KOMOMHUPOBAHHBIX FeMaHruoM B 92,1%
CIydyaeB OTMEYEHO CHIKEHHE HWHTEHCHUBHOCTH
OKpacKH /10 HOPMaJIbHOT'O 1[BETa KOXH, B 7,9% ciry-
YyaeB HaOJF0/1aoCh MOOJETHEHHE TeMaHTHOMBI.
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[Ipu 5TOM NOTHOE BBIPABHUBAHUE C OKPYKAIOIIMMHU
TKaHSIMHU TIOBEPXHOCTH OMYXOJH IMOCJE JIa3epPHOTO
JIeYeHHss OTMEYEHO Takxke B 92,1% cimydaeB, yacTHy-
Hoe yruiouieHue B 7,9% ciayuaes.

Ornenka 3(pPeKTUBHOCTH JTa3€PHOTO JICUEHUS
C IMOMOIUIbI0O HEMHBA3UBHBIX METO/I0B HCCIIEI0Ba-
HUSI CIYXXWJIH CpPaBHUTEIbHAS IPUTEMOMETPUS
710 ¥ TIOCJIe Kypca U B CPABHEHUH C KOHTPOJIbHBIM
y4acTKOM 370poBoi Koxku. CpeHue Mmoka3aTenu
SPUTEMOMETPUH BHE 3aBHCUMOCTH OT KJIMHUYECKOTO
BUJIa OIIYXOJIU TOCJIE JIeUeHHs] HE UMENN 3HaYMMBbIX
pazIMuMii HU MEXIy cOOOH, HM B CPABHEHUH C KOHT-
POJIBHBIM yYaCTKOM KOXH, YTO CBUJETEIbCTBYET
0 XOpOIIeM KOCMEeTHYecKoM 3(]deKrTe Tepanuu
B LIEJIOM.

B nenom, oTcyTCTBHE 3HAYMMBIX PA3IAYM MO-
Kazarelseil 3pUTeMOMETPHH TTOBEPXHOCTHBIX U KOM-
OMHUPOBAHHBIX T€MAHTHOM IIOCIIE JICUEHUS B CPaB-
HEHUH CO 3HAYEHHUSMH KOHTPOJIBHOTO y4acTKa KOXKHU
MOJITBEPKIAET aJIEKBAaTHOCTh BHIOPAHHBIX PEKUMOB
Tepanuy 1 HAJIMYUe XOPOILIEero KOCMETHYECKOro d¢-
(exTa BHE 3aBUCMOCTH OT JIOKAJIM3AIMU OITYXOJIH.

[Ipu ynbTpa3ByKOBOM HCCIEIOBAHUHM BCEX
MIOBEPXHOCTHO PACIIOJIOKEHHBIX T€MaHTHOM IOCTIe
Kypca JIa3epHOro JIeUeHHsI COCYJUCTOe 00pa3oBaHue
U KPOBOTOK HE BU3YaJIU3UPOBAIUCH, CTPYKTYypa
JIepMbl U THUIOJAEPMbl HE HMMela CTPYKTYPHBIX
M3MEHEHUH MpU UCcaeJOBaHuH §1 reMaHTHOMBI, T.€.

B 100% cnyuaes. [Ipu ynpTpa3BykoBOM HcciIeq0Ba-
HuM 38 KOMOMHUPOBAHHBIX reMaHTuoM B 3 (7,9%)
00pa3oBaHUSAX OBUTH BBISIBIICHBI DXO-TIPU3HAKH WH-
BOJIIOTHUBHOW CTaIMM: YMEHbBIIIEHUE TTyOUHBI Ommy-
XOJIH B 2 pa3a, 3HaYUTEIbHOE 00€THEHNE KPOBOTOKA,
octanbhble 35 (92,1%) KOMOMHUPOBAHHBIX TeMaH-
TUOM HE BU3YAIM3HPOBAIHCH, KPOBOTOK HE OIpe-
JeJISIICS, OTCYTCTBOBAIIM CTPYKTYPHBIE U3MEHEHHUS
J€PMBbI U TUIIOJIEPMBI.

OcreTudeckuii Kputepuit 3G HEKTUBHOCTH OBLT
HEMAJIOBAKEH C TOYKH 3PEHHs POJIUTENeH U BKIIIO-
yajl KaKk MHEHHE Bpaya, TaKk U YJOBJIETBOPEHHOCTb
poauteneit nedenuemM. [Ipu 0ObEKTHBHON OLEHKE
3CTETHUYECKOI0 pe3yjibTaTa HaMU HCIOJIb30BaHBI
onpocHUK SSQ, oTpaykaroUii yI0BJIETBOPEHHOCTD
MalMeHTOB Pe3yJIbTaTaMU, IIPU ITOM BCE PECIOH-
JEHTHI (POAUTENN) OTMETUIIN, YTO UX OXKHUJAHUS
OT JICUEHHUs OmpaBraaiuck: 97,2% poautenei ore-
HWIM TepaneBTHYECKUil 3PPeKT KaK «o4eHb XOpo-
il pe3ynbTam» U 2,8% — «XOpOLIMH pe3ysIbTaT)
rocJie Kypca JiazepHoro JjiedeHus. Hu onun u3 pec-
TIOHJICHTOB HE J1al OTPHUIIATENFHYIO OIIEHKY Pe3yJib-
TaTaM KakK «0T4acTH» WIH «0e3 n3MeHeHuin». Ouen-
Ka pe3ysbTaToB JieueHus 1o mxaine GAIS cocrasuna
2,9 6anna (puc. 3). DcreTnyeckas OleHKa pe3yiib-
TaTOB JICYCHUS] POJUTEISIMH MOKa3alla TIOJTHOCTHIO
COBIMAJAIONINE C BpaueOHOW OIIEHKON Pe3yJIbTaThl.
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Puc. 3. OueHka pesynbtaTta Bpadom no wkane GAIS
nocne Kypca n1a3epHoro ne4eHns
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BbiBObl

1. adanTuapHbIe TEMAaHTHOMBI BHE 3aBHUCH-
MOCTH OT T€HJEPHOU MPUHAIICKHOCTH Yallle e/TH-
HUYHBIE, TTIOBEPXHOCTHBIC, TOSIBIISIFOTCS. B TEUCHHE
nepBoro Mmecsia nocne poxuaenus (70,5%), ¢ mpe-
UMYIIECTBEHHBIM TOPAKEHUEM TOJIOBBI U TYJIOBU-
11a; TTOBEPXHOCTHBIE TEMAaHTHUOMBI KPACHOTO IIBETA
(100%), ¢ poBHoIf moBepxHOCTHIO (70,2%), YeTKUMH
rparutiamu (64,3%), Iomaab0 MopakeHus He 0o-
nee 10 cm (96,4%); KOMOMHUPOBAHHBIE KPACHOTO
ugera (100%), ¢ 6yrpucroii moBepxHOCTHIO (92,1%),
HEeYeTKUMU Tpanunamu (76,3%); riryObokue — roiy-
6oro 1Beta (80%), OyrprcToii moBepxHOCTHIO (80%),
HeueTkuMH rpanunamu (90%); poct mo60# hopMel
FeMaHTMOMBl B TEUEHHE IEPBOro Toja KU3HHU Ha-
omomancs 6omnee uem B 90% cimydaeB; 6omee 95%
OITyXOJIel TMarHOCTUPOBAHbBI B CTaJIUH IIPOTPECCUU.

2. Ilokazarenu >pUTEMOMETPUH Y JIETEH C MO-
BEPXHOCTHBIMU U KOMOMHUPOBAHHBIMU MH(pAHTHIIb-
HBIMH T'€MaHI'MOMaMH 3HAYMMO HE PA3IMYaIUCh MIPU
0001 popme U JToKAIM3AUKA COCYUCTON OITyXO-
JIM; MaKCUMaJIbHbl€ 3HAUYEHHSI MHAEKCA IPUTEMBI
MOJTy4€HbI [IPU apTepUaIbHOM THIIE KPOBOTOKA, MPH
CMELIaHHOM THIIe KPOBOTOKA Mpe00Iiaan BEHO3HBIH
KOMITOHEHT; TI0 JJAHHBIM YIJIbTPa3BYKOBOTO HCCIIEO-
BaHMS YaIlle IMETH MECTO TIOBEPXHOCTHBIE OITyXOJH
C HaJM4MEM MNHUTAroUlero cocyna B 64% ciayuaes,
¢ mpeolbiagaHueM BEHO3HOTO KpoBoTOKa (57,6%)
u auameTtpom He Oomnee 0,15 cm (77,6%); koMOUHU-
POBaHHBIE U TTTYOOKHE TeMaHTUOMBI UMENTN 3HAYMMO
HU3KYIO TTMKOBYIO CHCTOJIMYECKYI0 CKOPOCTh U WH-
JIeKC epupepruaecKoro COnpoOTHBICHHS.

3. Pa3zpaGotan anroputm otOOpa MaIieHTOB IS
nazepHoro sedenust Ha armapare Nd:YAP/KTPQ-Sw
1079/540 HM, BKIIOYAIOUIMNA TOKA3aTEIN SPUTEMO-
METpUH, TUIOMIAb MOPAXKEHUs, TITyOHHY JIOKaIn3a-
UM, AUaMETP MUTAIOLIEro COCyJa U UCKIIIOUYEHHE
OTIaCHBIX aHATOMHYECKHX JIOKaJu3aluil; Mpu Mo-
BEPXHOCTHBIX T€MaHTMOMaX UCIIOIb30BAJI KOPOTKHIA
Kypc (1—5 ceaHcoB) J1a3epHOTO JICYEHHS, IPU KOM-
OMHMPOBAHHBIX —JTMHHBINA Kypc (6—10 ceancos).

4. Knuanueckas u screrndeckas dpQexTun-
HOCTH JIa3epPHOM Tepamuu MOJTBEepKIaiachk BO3Bpa-

ALLERGOLOGY. DERMATOLOGY

[IEHUEeM HOPMaJbHOW OKPAaCKU KOXKH, BHIPABHHBA-
HueM TkaHei B 100% mpu moBepXHOCTHBIX reMaH-
ruomax, u 6osee uem B 92% mpu KOMOMHUPOBAHHBIX
onyxoisix; 97,2% poaureneil OLEHWIN TepaneBTU-
4ecKuil 3PPeKT KaKk «OUeHb XOPOIIUHN pe3yabTaT»,
cpenuuit 6amn mkane GAIS cocraBun 2,98 6amna.

[TokaszaTenu 3puTEMOMETPHUH MOCIE JIEUECHUS
BHE 3aBUCHUMOCTH OT JIOKQJIM3aIlUM OITyXOJIU U KIIU-
HUYECKOU (POPMBI HE UMENTA PA3TTUINA C KOHTPOJIb-
HBIM Y4aCTKOM 3JI0POBOM KOKH; YJIBTPa3ByKOBOE
UCCIIEIOBaHHE IOKa3aJI0 OTCYTCTBHE KPOBOTOKA,
CTPYKTYpa J€pMbI U TUIIOJIEPMBI 0€3 U3MEHEHUM
B 100% ciyyaeB NpH MOBEPXHOCTHBIX TEMAaHTMOMAaX
u B 92,1% npu KOMOMHUPOBAHHBIX (hopMax.
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OBJECTIVE METHOD SELECTION OF CHILDREN
WITH INFANTILE HEMANGIOMAS FOR TREATMENT
BY LASER RADIATION AND EVALUATION OF EFFECTIVENESS

T.V. Trapeznikova', T.P. Pisklakova’, V.O. Gubina'

'Southern Ural State Medical University, Chelyabinsk, Russia
?Southern Ural State University, National research university, Chelyabinsk, Russia

Abstract. Infantile hemangiomas, the most common neonatal tumors, are characterized by rapid proliferation which induces
various complications.

The goal of the study is to develop an algorithm for selection of patients for the treatment of with laser radiation the basis of
study characteristics of the infantile hemangiomas with the help non-invasive methods and evaluation of effectiveness carried
out by the therapy.

Materials and methods. A prospective study of 122 children with infantile hemangiomas aged 1 to 24 months was per-
formed, including assessment of hemangiomas clinical picture, distribution of hemangiomas according to their localization
and size, erythemometry and ultrasound scanning. Superficial hemangiomas were detected by Doppler ultrasound in 84 patients
(63.6%), combined ones — in 38 patients (28.8%). Findings of hemangioma erythemometry before the course of treatment
ranged from 180 to 450 standard units.

Results. In 122 children 132 vascular tumors were detected. An algorithm for selection of patients for infantile hemangioma
treatment was developed taking into account objective non-invasive methods of ultrasound and skin erythemometry. 2 patients
clinical follow-up is recommended, 10 patient is sent for further surgical treatment. The course of treatment is short (1—5 sessions)
for 81 patients with superficial hemangiomas. The course of treatment is long (6—10 sessions) for 81 patients with combined
hemangiomas Nd:YAP/KTP Q-Sw laser with 3 mm nozzle, radiation wavelength 1079/540 nm was used. Ultrasound examination
of all superficially located hemangiomas after the course of laser therapy didn’t show vascular formation and blood flow, the
structure of the dermis and hypoderm did not have structural changes in the study. Erythemometry values after treatment to fit
the values of the control skin area and 110 — 85 standard units are decreased.

Conclusion. An algorithm for selecting patients for Nd: YAP / KTPQ-Sw 1079/540 nm laser treatment was developed
including erythemometry, involvement area, depth of involvement, feeding vessel diameter and exclusion of dangerous ana-
tomical localizations.

Key words: infantile hemangioma; laser treatment
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Hemangiomas of the skin are the most common
type of congenital vascular pathology which occurs
in 1—3% of the population [1, 2] and are one of the
most common causes of patients’ referrals to a der-
matologist. Hemangioma (synonym: angiomatous
nevus) is a benign tumor arising from the blood
vessels. The modern concept of hemangioma genesis
suggests that angiogenesis abnormalities result in
uncontrolled proliferation of vascular elements [3].
Vascular skin tumors occur in 2—3% of newborns
and in 10% of children they appear during the first
year of life [4]. Particular attention is paid to the
localization of hemangiomas in anatomically dan-
gerous periorbital, perianal, parotid, mucosal areas,
as it is likely to indicate a possible adverse and/or
complicated prognosis of the disease and the need
for active management of these patients [5—7].
In addition to rapid growth, infantile hemangiomas
(IHs) can ulcerate, bleed and become infected [8, 9],
especially in areas of increased traumatization (back,
limbs, lips). Periorbital hemangioma may cause
visual impairment: optic nerve obstruction and cor-
neal deformity. Spontaneously regressing hemangi-
omas often leave atrophic skin changes, telangiec-
tasias and deforming scars [10]. In addition, there
is still no consensus among specialists on the strategy
of IHs managing [11—14].

Until recently, the main IHs treatment methods
were cryodestruction, electrocoagulation, surgical
resection, which often left rough skin scars and re-
sulted in poor aesthetic outcomes. The invention of
laser systems, such as Nd: YAP / KTP Q-Sw, work-
ing on the principle of selective photothermolysis,
with selective exposure to blood vessels of heman-
gioma without skin damaging, resulted in new per-
spectives of laser utilization in the management of
skin vascular neoplasms [16—19].

The high prevalence of skin IHs, the need for
thorough selection of children for laser management,
the possibility of differentiated choice of management
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depending on the tumor size, localization, the severity
of erythema, and the ultrasound data determine the
relevance of this study.

The purpose of the study was to develop an algo-
rithm of patients selection for Nd: YAP / KTP Q-Sw
laser treatment based on the clinical evaluation and
instrumental characteristics of infantile hemangiomas,
followed by assessment of the therapy outcomes.

The study was carried out in the of laser
cosmetology clinic LINLINE and in the of Plastic
Surgery and Cosmetology Department of the Federal
Budget State educational institution of higher edu-
cation South Ural state medical university of the
Ministry of Health of Russia in 2012—2016. An
open, prospective, nonrandomized study of clinical,
instrumental features of infantile skin hemangiomas
in children aged 1—24 months was performed.
Taking into account the inclusion and exclusion
criteria 122 children aged 1 to 24 months girls were
examined: 22 (18%) boys and 100 (82%). The
average age of children was 6.3 = 0.3 months. The
ethical committee of the South Ural state medical
university approved the study organization (proto-
cols No 11 of November 9, 2013 and No 10 of
December 21, 2017).

To achieve the goal and to solve the tasks,
clinical, anamnestic, instrumental and statistical
research methods were used.

MATERIALS AND METHODS

The study was carried out in the clinic of laser
cosmetology LINLINE and on the basis of the De-
partment of Plastic Surgery and Cosmetology of the
State Pediatric University of South Ural State
Medical University of the Ministry of Health of
Russia in 2012—2016. An open, prospective, non-
randomized study of clinical, instrumental features
of infantile hemangiomas in children aged 1—24
months was performed. The average age of children
was 6.3 = 0.3 months, including 22 (18%) boys, and
100 girls (82%) girls, taking into account the inclu-

201



Tpane3nukosa T.B., [Tucknakosa T.I1., 'youna B.O. Becmuux PV/[H. Cepusi: Meouyuna. 2018. T. 22. Ne 2. C. 191—208

sion and exclusion criteria for 122 children aged
1—24 months. Informed consent was obtained to
participate in the research and processing of personal
data from parents and guardians of children in ac-
cordance with the Helsinki Declaration of the World
Medical Association (WMA Declaration of Hel-
sinki — 2013). The organization of the study was
approved by the ethical committee of the Federal
State Educational Establishment of Health Care of
the Ministry of Health of the Russian Federation
(protocols No. 11 0of 09.11.2013 and No. 10 of De-
cember 21, 2017).

To assess the anamnestic features, peri- and
intranatal history of children, we developed a diag-
nostic map and a special protocol for patient exami-
nation.

According to the data of the questionnaire, the
mothers (over 35 years old) of children with IHs
(13.1%) were enrolled to the group “late pregnancy”.
When assessing heredity hemangiomas in the close
relatives were revealed in the same percentage
(13.1%). Anemia (5.7%), chronic somatic pathology
(4.9%), severe allergy in anamnesis (1.6%) were
less frequently recorded in mothers during pregnancy.
4.9% of the interviewed mothers had a bad habit
such as smoking. Analysis of perinatal risk factors
of IH development showed the presence of chronic
fetoplacental insufficiency in 4.9% of pregnancies,
the low birth weight of the child (less than 2 kg) was
noted in 0.8% of cases. More than 20% of children
were prematurely born. Low scores on the Apgar
scale at birth were determined in 15.6%.

Clinical examination of children with IHs
included assessment of the vascular neoplasms
number, color, boundaries, tumor surface, area,
elevation above the healthy skin surface, pulsation
on palpation, anatomical localization. Red and bluish
color of the vascular tumor was determined. In the
majority of cases superficially located tumors are
proved to have a classic red color, while those
located more deeply in the subcutaneous adipose
tissue have a pale blue color. The indistinct bound-
aries of vascular formation give evidence of the
tumor active growth and the tumor is determined
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as rapidly growing (the proliferative phase), in
contrast to vascular formations with distinct bounda-
ries which indicate a stable condition of the vascular
tumor. The hemangioma area was divided into 3
categories: less than 1 cm?, from 1 to 10 cm?, more
than 10 cm®. The surface of the vascular formation
was assessed as smooth or bumpy, the latter is a
clinical sign of active growth of a vascular tumor.
The pulsation on palpation of a vascular tumor may
indicate to an active blood supply to the tumor by
a large vessel and an arterial blood flow type.

The clinical study yielded more frequent
appearance of IH after birth during the first month
of life both in boys and girls (in 70.5% of cases).

RESULTS

In 122 children 132 vascular tumors were
registered: 100 girls had 110 vascular neoplasms
(83.4%), significantly more than in 22 boys —
22 tumors (16.6%).

In the study group 124 (93.9%) red and 8
(6.1%) bluish hemangiomas were registered. Indis-
tinct boundaries indicating to the rapidly growing
tumor in the proliferation phase were found in 64
tumors (48.5%). 51.5% of tumors had clear bounda-
ries indicating to a stable state of vascular formation.

Of 132 hemangiomas 44.7% had an area less
than 1 cm?, 48.5% had from 1 cm® to 10 cm?, and
6.8% had more than 10 cm’. The height of vascular
neoplasms above the surface of healthy skin was
1 mm in 41%, 2 mm — in 50% and 3 mm — in 9%.
The presence of pulsation on palpation was recorded
in 12 hemangiomas (9.1%).

The anatomical localization of IH was analyzed
and the most common sites of involvement were
revealed on the head and trunk: of 122 people the
vascular tumor in the head region was recorded in
51 cases (38.6%), mainly in the scalp and peripheral
part of the face. Truncal hemangiomas were found
in 41.7% of cases, mostly on the anterior surface
(50.9%). The upper and lower extremities were less
and equally affected. In boys there were no signifi-
cant differences in frequency and predominant
localization.
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It is very important to take into account the
localization of tumors in anatomically dangerous
areas on the mucous membranes, in sites of increased
traumatization. Among the examined patients, ana-
tomically dangerous hemangiomas were found
in 17 children: 6 (35.2%) in the central part of the
face, 2 (11.7%) in the lumbar region, 6 (35, 2%)
in the anogenital region, 3 (17.6%) on the hand.
The likelihood of a severe or complicated course
of hemangioma can be caused by the combination
of the following prognostically unfavorable signs:
identification of a tumor at birth, rapid growth of
hemangioma during the first month of a child’s life,
a well-defined pulsation in hemangioma on palpation
indicating to the presence of a feeding vessel with
a large diameter in the arterial blood flow that con-
tributes to a rapid growth; hemangioma over 2 mm
height and the large area of the hemangioma (more
than 10 cm).

Clinical forms of IHs were verified accord-
ing to ICD-10 and the classification proposed by
Yu.F. Isakov and Yu.A. Tikhonov (1974): simple
(superficial), cavernous (deep), and combined.

Among all clinical types of hemangioma iden-
tified in our study the most common were superficial
vascular tumors (n = 84 (63.6%)). Both superficial
and combined types of vascular tumors were equally
identified in boys (n =9 (40.9%)). Of 110 vascular
tumors in girls superficial (68.1%) and combined
(26.4%) types, rarely a deep form (5.5%) were more
often identified.

Eighty four superficial hemangiomas had red
color (100%), a smooth surface (70.2% of cases),
well-outlined borders (64.3% of cases), the tumor
elevation above the surface of the healthy skin did
not exceed 2 mm, the tumor area was no more than
10 cm’ in 96.4% of cases. The growth of superficial
hemangiomas during the first month after the ap-
pearance was observed in 97.6% of cases.

Red color of the tumor (100%), a bumpy sur-
face (92.1% of cases), indistinct borders (76.3% of
cases), the tumor height did not exceed 2 mm, the
involvement area was up to 10 cm (50% of cases)
were more often observed in cases with combined
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as well as superficial hemangiomas. The growth of
combined hemangiomas during the first month after
the appearance was observed in 94.7% of cases.

Deep hemangiomas had a bluish color (80%),
a bumpy surface (80%), indistinct borders (90%),
4—6 mm above the skin surface height, more than
10 cm® area. The growth of hemangioma within the
first month after the appearance occurred in more
than 90% of patients.

The study of children phototype in case of IHs
showed the prevalence of the second type of photo-
sensitivity (T. Fitzpatrick), the most common in the
European population.

During the second stage of the study an instru-
mental evaluation of neoplasms was carried out,
which included erythemometry and ultrasound
scanning of the vascular tumor.

To give an objective assessment of hemangio-
mas, erythemometry of both hemangioma and a
vascular tumor-free area of healthy skin in the sym-
metrical portion was carried out. The mean values
of erythemometry didn’t differ significantly in vari-
ous parts of the body, the highest index was regis-
tered in the anogenital region (335.2 £ 12.3 conven-
tional units), slightly lower in the central region of
the face (331.1 = 15.5 c.u.), on the trunk (322.4 +
+ 16.3 c.u.), the minimum — in the lumbar region
(302.8 + 15.8 c.u.). The maximum erythemometry
values in case of a deep hemangioma are identified
on the peripheral part of the face, the minimum
values are on the extremities and trunk.

A number of significant differences in the
values of erythemometry due to the type of blood
supply to the vascular tumor were identified. The
maximum values were obtained in patients with
arterial blood flow type which had significant
differences with all compared groups. Venous and
arterial-venous types showed almost identical values,
the absence of differences between these groups
indicates the predominance of the venous blood
flow over the arterial one. In cases without a feeding
vessel, minimal erythemometry values were re-
vealed, which had significant differences with all
compared groups.
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A

Fig. 1. (A) 1 — month-old boy with combined hemangioma of him right scapular area S = 0,5 cm",

2

385 conventional units of erythemoometry. (B) By means of ultrasound (5—20 MGz) deepness
of tumor 0,36 cm; feeding vessel of venous bloodflow type, diameter of vessel 0,05 cm

Of 132 IHs the diagnosis of proliferative phase
was made in 127 (96.2%) cases; the phase of stabi-
lization in 5 (3.8%) cases characterized by cessation
of tumor area and volume growth, the appearance
of areas with pale vascular pattern, absence of
hemangiomas in involution phase. The proliferative
phase is marked by the highest value of erythema
due to the activation of angiogenesis processes.
These values are significantly different from those
in stabilization phase.

Of 84 superficial hemangiomas diagnosis of
proliferative phase was made in 80 (95.2%) of cases;
the phase of stabilization in 4 (4.8%). The highest
erythema value 333.7 £ 6.18 c.u. was determined
in the progressing phase, the lower indices were —
217.7 £ 8.3 c.u. in the phase of stabilization.
Combined hemangiomas were identified only in the
proliferative phase, the erythema value was 324.3 +
1 9.6 c.u. In deep tumors the erythema index in the
proliferative phase has a maximum value of 312.5 +
+ 8.9, and value of 125.1 £ 3.2 is lower in the
stabilization phase indicating the significant value
differences.

Ultrasound scanning of infantile skin heman-
giomas was carried out in B-mode to determine the
depth, volume, characteristics of the tumor structure,
the relationship with the surrounding tissues. In the
CDI mode bloodflow within the neoplasm, its di-
rection and character, the projection and diameter
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of the feeding vessels were evaluated. In 132 exa-
mined tumors ultrasound confirmed the presence
of a feeding vessel in 85 (64.4%) hemangiomas, its
absence in 47 (35.6%) cases. A feeding vessel up to
0.05 cm in diameter was revealed in 16 vascular
tumors (18.9% of cases), the vessel diameter ranged
from 0.05 cm to 0.15 cm — in 66 (77.6%), the feed-
ing vessel more than 0,15 cm — in 3 neoplasms
(3.5%). The feeding vessel with arterial type of blood
flow was revealed in 18 (21,2%) vascular tumors,
venous type of blood flow — in 49 (57.6%), arterio-
venous — in 18 (21.2%) vascular neoplasms.

Vascular tumors with a feeding vessel of arterial
type had the highest peak systolic velocity in contrast
to hemangiomas with arteriovenous and venous
blood flow. The index of peripheral resistance (RI)
reflecting the state of resistance to the blood flow
was the highest in hemangiomas with arterial blood
flow, indicating the significant differences from
the indices of venous and arteriovenous blood flow
types. High indices of systolic and diastolic blood
flow velocity in superficial hemangiomas were
registered in the arterial and arteriovenous type of
blood flow (Fig. 1).

According to the objectives of the study, the
next step was to create an algorithm for selecting
patients for Nd: YAP / KTP Q-Sw 1079/540 laser
therapy. According to E.A. Shakhno (2012) Nd:
YAP / KTP Q-Sw 1079/540 nm laser penetration
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A

Fig. 2. (A) 6 — month-old girl with combined hemangioma on her left hand before laser therapy.
(B) After 10 sessions laser therapy. (C) After 12 months a course of therapy

into blood-containing tissue reaches depth up to
0.8 cm, thus it became the criterion for strict selec-
tion of patients. According to the clinical instrumen-
tal study of IHs, a patient selection algorithm
forNd: YAP / KTP Q-Sw laser treatment with
wavelengths of 1079/540 nm was developed based
on 5 criteria:

1) exclusion of periorbital localization of he-
mangioma;

2) erythemometry values from 180 up to 450 c.u.;

3) the area of the involvement is 1—10 cm?;

4) depth of localization less than 1.0 cm;

5) the feeding vessel diameter less than 0.15 cm.

The study group enrolled 122 patients with
132 hemangiomas for Nd: YAP/KTP Q-switched
1079/540 laser treatment. According to the selection
criteria, a patient with periorbital hemangioma (the
first criterion) was excluded; 8 (6.1%) patients with
visually evident blue color of the tumor and ery-
themometry values ranged from 125 to 179 c.u.
(the second criterion) were also excluded. Some
patients didn’t meet the third criterion. Clinical
evaluation revealed the area of infantile hemangioma
to be larger than 10 cm® in one patient, who was
excluded; two neoplasms (1.5%) also dropped out
of the study, because their size was less than 1 ¢cm®
and required dynamic observation. Two patients with
the localization of the tumor in subcutaneous fat
tissue were excluded from the study (the fourth
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criterion) after ultrasound scanning of the tumor and
measurement of its depth (tumor localization deeper
than 1 cm). Thirteen patients with 13 hemangiomas
(10.66%), 10 deep and 3 superficial, were excluded
from the study group.

Thus, according to the selection criteria for laser
therapy, 109 children with a total of 119 hemangi-
omas were selected. Thirty eight tumors were of a
combined type because the depth of the involvement
was more than 0.5 cm. A long course of 6—10 laser
sessions was recommended to such patients. Eighty
one superficial hemangiomas were exposed to a
short course of laser therapy.

Nd:YAP/KTP Q-Sw laser with 3 mm nozzle,
radiation wavelength 1079/540 nm was used to treat
119 vascular tumors. Parameters of laser with 3 mm
nozzle are the following: energy density 7,07—
63,7 J/em® with a pulse frequency of 1—3 Hz,
treatment in a scanning mode without overlapping
of light spots till the appearance of a darker color
of the tumor. The first procedure was both a treatment
and a test, since the treatment was performed by a la-
ser with the minimum energy density (7.07 J/cm?).
Our experience has shown that such level of energy
density is sufficient for hemangioma treatment in the
region of the vermilion border, external genital
organs, the skin on the palms and soles. Exposure
to the skin of the scalp required higher energy den-
sity (34.0 J/cm?).
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To treat superficial hemangiomas patients un-
derwent a short course of laser exposure with the
energy density of 7.07—14.1 J/cm?, a pulse fre-
quency of 1—2 Hz (1—S5 sessions), for combined
hemangiomas they underwent a long course with
laser energy density of 14.1—21.2 J/cm®, a pulse
frequency of 2—3 Hz, 6—10 sessions (Fig. 2). Se-
lection of laser energy density was carried out in-
dividually. Treatment was repeated at intervals from
2 to 8 weeks. In proliferation phase of the vascular
tumor the interval between sessions was 2 weeks
to minimize a tumor recurrence. If the tumor was
in the stabilization phase an interval between ses-
sions was longer, from 4 to 6 weeks.

DISCUSSION

To complete the course of therapy the following
clinical criteria were manifested: a tumor flattening
and erythemometry values to less than 110 c.u., which
corresponded to the normal skin value in the control
area fixed symmetrically during the primary exami-
nation. According to after treatment ultrasound data
the vascular involvement and feeding vessels were
not visualized, the dermis and hypodermis structure
was without structural changes.

After treatment changes such as normal skin
color and complete alignment of the tumor surface
with surrounding tissues were noted in all children
(81 patients) with superficial hemangiomas. After la-
ser treatment of 38 combined hemangiomas an inten-
sive skin color faded to a normal in 92.1% of cases,
and hemangiomas turned pale in 7.9% of cases. At
the same time complete alignment of the tumor
surface with surrounding tissues was also noted in
92.1% of cases, and partial flattening in 7.9% of cases
after laser treatment.

Comparative erythemometry before and after
the sessions and comparison with the control area
of healthy skin were instrumental criteria for evalu-
ating the effectiveness of laser treatment. The mean
erythemometry indices irrespective of the clinical
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type of the tumor after treatment did not differ
significantly from each other, nor in comparison with
the control area of the skin and indicate a good
cosmetic effect of the therapy in general.

The absence of significant differences in ery-
themometry values of superficial and combined
hemangiomas after treatment in comparison with
the values of the control skin area confirms the ade-
quate selection of therapy modes and a good cos-
metic effect regardless of the tumor localization.

Ultrasound examination of all superficially
located hemangiomas after the course of laser
therapy didn’t show vascular formation and blood
flow, the structure of the dermis and hypoderm did
not have structural changes in the study of 81 heman-
giomas, i.e. in 100% of cases. Ultrasound scanning
of 38 combined hemangiomas revealed echo signs
of involution phase: 2-fold reduction of the tumor
depth, a significant reduction of the blood flow in 3
(7.9%) formations, the remaining 35 (92.1%) com-
bined hemangiomas were not visualized, the blood
flow was not determined , the structural changes
in the dermis and hypodermis were absent.

Parents stated that the aesthetic criterion of
effectiveness was important and included both the
medical professional’s opinion and parent satisfac-
tion with treatment. To evaluate the aesthetic out-
come objectively the Social Support Questionnaire
(SSQ) questionnaire was used, which reflects patient
satisfaction with the results of therapy. All respond-
ents (parents) noted that therapy results justified their
expectations: after the course of laser treatment 97.2%
of parents evaluated the therapeutic effect as “Very
Much Improved” and 2.8% — as “Much Improved”.
No negative evaluation marks of the treatment re-
sults as “Improved partially” or “No change” were
given by respondents. The assessment of treatment
outcomes showed the scores 2.9. on the Global
Aesthetic Scale (GAIS) (Fig. 3). The assessment of
aesthetic outcome of the treatment showed fully co-
incident opinions of parents and medical specialists.
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Fig. 3. The assessment of results by doctor on the Global Aesthetic Scale (GAIS)
after a course of the laser treatment

CONCLUSIONS

Infantile hemangiomas, regardless of gender,
are often single, superficial, appear within the first
month after birth (70.5%), with a predominant
involvement of the head and trunk; superficial
hemangiomas are of red color (100%), with an
smooth surface (70.2%), clear boundaries (64.3%),
an area of involvement of not more than 10 cm’
(96.4%); combined IHs are of red color (100%),
with a bumpy surface (92.1%), unclear boundaries
(76.3%); deep IHs — blue (80%), bumpy surface
(80%), unclear boundaries (90%); the growth of any
form of hemangioma during the first year of life was
observed in more than 90% of cases; more than 95%
of tumors are diagnosed in the proliferation phase.

Erythemometry values in children with super-
ficial and combined IHs did not differ significantly
with any form and localization of the vascular tumor.
The maximum erythema index was obtained in the
arterial type of blood flow; with a mixed type of
blood flow the venous component predominated.
Ultrasound more often revealed superficial tumors
with a feeding vessel in 64% of cases, with predomi-
nance of venous blood flow (57.6%) and diameter
not exceeding 0.15 cm (77.6%); combined and deep
hemangiomas had significantly low peak systolic
velocity and an index of peripheral resistance.

An algorithm for selecting patients for Nd:
YAP / KTPQ-Sw 1079/540 nm laser treatment was
developed including erythemometry, involvement
area, depth of involvement, feeding vessel diameter
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and exclusion of dangerous anatomical localizations.
A short course (1—S5 sessions) of laser treatment was
used for superficial hemangiomas, and a long course
(6—10 sessions) for combined ones.

Clinical and aesthetic efficacy of laser therapy
was confirmed by manifestation of normal skin
coloring, the alignment of tissues in 100% of super-
ficial hemangiomas, and in more than 92% of com-
bined tumors. Parents (97.2%) evaluated the thera-
peutic effect as “Very Much Improved”, the average
GAIS score was 2.98. After treatment values of
erythemometry, regardless of the tumor location and
the clinical form did not differ from the control area
of healthy skin. Ultrasound showed no blood flow,
unchanged dermis and hypodermis structure in 100%
of cases of superficial hemangiomas and in 92.1%
in combined forms.
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