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PESIOME

Betyn. MemaHriomw wripy y piTell € noluMpeHol diopmoo CYyAMHHOT maTtonorii, ska
MOXE CYNPOBOAXKYBATUCA (DYHKUIOHANBHUMMW NOPYLIEHHAMK, DOPMYBAHHAM CTIAKUX
KOCMETUYHUX JedeKTiB Ta 3HWKEHHSM ncuxonorivhoro Gnarononyyus. Hessaxatouu
Ha LWMPOKE BNPOBAAXEHHA Nas3epHUX MeTCAIB MNiKyBaHHA, MUTAHHA ONTUMANLHOIO
BUBOPY TepaneBTUYHOT TAKTUKW 3 ypaxyBaHHAM KNiHiYHOT (hOpMY YPaKeHHs Ta BRAUBY
NiKYBAHHA Ha AKICTb XUTTA AiTell 3aNMWAaETLCA HEA0CTAaTHLO CTAHAAPTUZOBAHUM.

MeTa po60THM — OLIHUTK eheKTUBHICTL BMPOBAAXEHOrO anropuTMy RiKyBaHHS remax-
riomM y JiTeR i3 3actocyBaHHAM NasepHOi Koarynsidil WNsXom NOpIBHANLHOMO ananisy
pesynLTaTie Tepanii Ta OuiHKKM AMHAMIKK (DI3UYHOrC Ta NCUXONOMYHOING KOMMOHKEHTIB
AKOCTI XUTTS NaUiEHTIB 32 JONOMOTot0 ONUTYBaNbHUKIB.

Martepiany Ta metogM. [lpoBejdeHo peTPOCNEKTMBHE NOPIBHANLHE KOTOpTHE A0CHNi-
IDKEHHA 3a ydacTio 87 g#iTell i3 NOBEpXHERWMU remaHrioMamu Ta pesmayansHUMn
WKIpHAMK 3MiHamMK. MauieHTis NoAineHo Ha rpyny NOPIBHAHHA, NponikoBaHy 6e3 BUKO-
pycTaHHA nasepHol koarynsauil, Ta rpyny AOCnigXeHHs, B AKill NikyBanHA 3aincHIOBaNy
BIANOBIAHO [0 po3poBAEHOro anropuTMy i3 3aCTOCYBaHHAM NasepHol xoarynsuii.
OUiHIOBAHHA AKOCTI KMTTS NPOBOAUNY LNAXOM aHKETYyBaHHA 6aTbKIB A0 novaTky niky-
BAHHS Ta NiCNs HOMo 33BEPLIEHHS 3 BUKOPWUCTAHHAM CTAHAAPTU30BAHOIO ONUTYBANb-
Huxa hi3UYHOro T2 NCUXONOrMHOrO 340PO0B A.

PesynkTaTu. Y nauieHTiB rpynu A0CMiAXKeHHS AOCATHYTO MOBHOT perpecii CyAuHHUX
YTBOPEHb aB0 MiHIMaNbHUX 3aNULLKOBKUX 3MiH, WO He noTpeGyBany rnofansworo sTpy-
YaHHA. AHani3 hisMYHOro KOMMOHEHTa AKOCTI XKUTTHA NOKa3aB 3iCTaBMOBAHI 3HAYEHHS
MiXX rpynami 3a BiNbLUICTIO WKAM, 33 BUHATKOM 3aransHOro CTaHy 3,0poR’s, akuli y rpyni
AocnigxeHHs Bys BuwMM Ha 29,6 Bana. Hanbinbw BrpaweHi BiAMIHHOCTI BCTAHOB-
NIEHO Y NCUXONOTYHOMY KOMIMOHEHTI. Y AiTell, NponikoBaHux 3a anroputMomM i3 BUKO-
PUCTAHHSAM Na3epHoT Koarynsuil, XUTTesa akTMBHICTL Byna suwow y 1,59 pasa, coui-
anbHe dyHKUiOHYBaHHA — vy 1,66 pasza, ponbose emMoLliiHe YHKLIOHYBAHHA — Malixe
y 2,2 pasa, a NOKa3HUK NCUXIYHOro 340poB’'s —y 1,66 paza nopisHaHo 3 rpynowo nopis-
HAHHS, Lle cBigYuUTL Npo cyTTeBe NokpalleHHs eMoUINHOro CTaHy Ta couiansHol ajgan-
Tauii nauieHTis,

OTpumMaHi  pesyneTaTh NIATBEPAXYIOTh AOUINLHICTE  AudepeHuiioBaHoro  nigxoay
40 nikyBaHHA reMadriom y Aiteit i3 ypaxysBaHHAM rokaniaadii, knidiuHoro nepe6iry
Ta HAABHOCTI 3aNULLIKOBKX 3MiH. BKMIOUEHHS NnasepHoi koarynauii 4o anroputMy niky-
BaHHS J03BONAE He NuWe JOCArTW cTabinbHoro kniHivHoro edekTy, ane i 3MeHLINTK
PU3NK POPMYBAHHA CTINKKUX KOCMETUYHMUX SeeKTiB, Lo MaE BUpIlLanLHe 3Ha4eHH:A 4ns
NCKXONOrYHOro Bnarononyy4a AUTUHA.

BucHoBKKW. 3anponoHOBAHWI AnNropuTM NiKYBaHHA TeMaHrioM i3 BUKOPUCTAHHAM
nasepHoi Koarynsuii 3abeanedye BuULly edeKTUBHICTL Tepanii Ta JOCToBipHe nokpa-
LWEHHS AKOCTI XUTTA AiTeil, HacaMnepes 3a paxyHoK NOSUTUBHOIG BNWBY HA NCUXONO-
Ti4HUA KOMNOHEHT 34,0POB'S.
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RESUME

Background. Cutaneous hemangiomas in children represent a common form
of vascular pathology that may be associated with functional impairments, the
development of persistent cosmetic defects, and a decline in psychological well-being.
Despite the widespread implementation of laser treatment modalities, the optimal
selection of therapeutic strategies considering the clinical form of the lesion and the
impact of treatment on children’s quality of life remains insufficiently standardized.
Purpose ~ to evaluate the effectiveness of the implemented treatment algorithm for
hemangiomas in children using laser coagulation through a comparative analysis
of therapeutic outcomes and an assessment of changes in the physical and psychological
components of patients’ quality of life based on questionnaire data.

Materials and Methods. A retrospective comparative cohort study was conducted
involving 87 children with superficial hemangiomas and residual cutaneous changes.
Patients were divided into a comparison group treated without laser coagulation and
a study group in which treatment was carried out according to the developed algorithm
incorporating laser coagulation. Quality of life was assessed by parent-reported
questionnaires administered before treatment initiation and after treatment completion
using a standardized instrument for evaluating physical and psychological health.
Results. In patients of the study group, complete regression of vascular lesions
or minimal residual changes not requiring further intervention was achieved. Analysis
of the physical component of quality of life demonstrated comparable values between the
groups across most scales, with the exception of general health status, which was higher
in the study group by 29.6 points. The most pronounced differences were observed in the
psychological component. In children treated according to the algorithm incorporating
laser coagulation, vitality was higher by a factor of 1.59, social functioning by 1.686,
role emotional functioning by nearly 2.2, and mental health by 1.66 compared with the
comparison group. These findings indicate a substantial improvement in emotional state
and social adaptation among patients.

The obtained results support the appropriateness of a differentiated approach to the
treatment of hemangiomas in children, taking into account lesion localization, clinical
course, and the presence of residual changes. Incorporation of laser coagulation into
the treatment algorithm enables not only the achievement of stable clinical outcomes but
also a reduction in the risk of persistent cosmetic defects, which is critically important for
a child’s psychological well-being.

Conclusions. The proposed treatment algorithm for hemangiomas incorporating
laser coagulation ensures higher therapeutic efficacy and a statistically significant
improvement in children’s quality of life, primarily due to its positive impact on the
psychological component of health

Polkovnikova KV, Konoplitskyi VS, Fomina LV, Korobko YuYe. Treatment of hemangiomas in children by laser
coagulation. The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2025;33(6{57)):1004-1022.
DOI: https://doi.org/10.26565/2313-6693-2025-57-06

BCTYR

CyANHHI YpaXEHHA LWKIPW CTAHOBNATL OAHY 3 Haino-

INTRODUCTION

Vascular lesions of the skin are one of the most common

wupeHiwmx npobnem cydacHol neaiatpii. Jo uiel rpynu
NaTonorilt HANEXATb reMaHrioMu (3oKpeMa iHaHTUNbHI),
AKi  XapakTepusylTsca 40BPOAKICHUM  PO3POCTaHHAM
eHfloTeNniaNnbHUX KNITUH, a TakoX CYAURHI Manbdop-
Mauii — BpOLXeHI CTIWKi aHoManii po3BUTKY KPOBOHOCHUX
i/fabo nimthaTuyHux cyaunH. Bkadani cTaln MaroTb NpMHUU-
NoBi BIAMIHHOCTI y KiHi4HOMY nepebiry, nporHosi, giarHoc-
TUYHOMY nigxoai Ta metogax nikyeaHHa. Ha nodvaTky
1990-x pokiz R.R. Anderson i J. Parris cchopmyniosanu
KOHLENuiio cenekTueHoro oToTepmosntisy, Lo crana
OCHOBOK CyMacCHWX TEXHOMOr niKyBaHHS CYAUHHUX
aedbekTis wkipw [1]. i cyTHicTe nonarae y npuuinsHoMmy

problems of modern pediatrics. This group of pathologies
includes hemangiomas (in particular infantile), which are
characterized by benign proliferation of endothelial cells,
as well as vascular malformations — congenital persistent
anomalies of the development of blood and/or lymphatic
vessels. These conditions have fundamental differences
in clinical course, prognosis, diagnostic approach and
treatment methods. [In the early 1990s, R.R Anderson
and J. Parris formulated the concept of selective
photothermolysis, which became the basis of modern
technologies for the treatment of vascular defects of the
skin [1]. Its essence lies in targeted microsurgical influence

OpuriHanbHi 4OCniAXEHHA
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MIKpOXIPYPridHOMY BNNMBI 33 paxyHoK BUBIPKOBOro
NOMMWHAHHA IMNYSIbCHOTO CBITNOBOrO BUMPOMIHIOBAHHS.
3aBAfAKMA UbOMY BIAKPUIIACA HOBI MOXAWBOCTI ANA edek-
TUBHOT KopeKUil piaHux hopm AepManbHol CyAUHHOT naTo-
norii. ns AOCATHEHHR ONTUMAaNbHOTO TEPANeBTUYHOro
edekTy AXxepeno csiTna (Nasep) NOBWMHHO BigMOBIgATU
NEBHUM KPUTEPIAM: AOBXWHA XBUNI MAe MakCUManboHo
36iraTcs 3 NiKOM NOrMWHAHHA CBITNA OKCUreMornoBiHOM;
TPUBANICTL IMNYNsCY NOBUHHE OyTW KOPOTLWOK 3a 4ac
Tennonepeaadyi Bia CYAUHN 40 HABKOMULLIHIX TKAHUH. Taki
yMOBU 3a6e3nedytoTe AOCArHEHHA TemnepaTypu, Reob-
XigHOI AnA koarynAuil cyauHu-MileHi, 6e3 HagMipHOro
neperpiBaHHa CyCIAHIX CTPYKTYp, WO AO3BOMAE YHWK-
HYTU MicUeBUX abo CUCTEMHUX YCKNaAHEHb, 30Kpema
KOCMETUYHWUX fedekTiB. Y HaLUin NpakTULi 3acToCcyBaHHA
anapartie  MOHOXPOMaTU4YHOro cBiTNa 3ailicHoBanocA
3 ypaxyBaHHAM KNiHIYHUX 0coBnuBocTeil CyaUHHOI naTo-
norii, 3 0COBNUBUM HAronOCOM Ha TPUBAMOCTI iMNyNbey
Ta NOTYXHOCTI BunpomintoBaHHA. [igbip napamerpis
NPOBOAMBCA 3 OPIEHTAUiE0 Ha BIACYTHICTL CTIAKOro
edeKTy «nyprypu» nicna npoueaypu, Wo CBig4Mno npo
ajexKeaTHE HaKONUYEHHA eHeprii B CyAWHi-miWweHi npu
36epexeHHi OXOMOAXEHHA MiX iMAynbCcaMu — NOKasHUK
CENEKTUBHOrO BNUBY D3 MOLUKOAKEHHA HABKOMMLLUHIX
TKaWuH. Y neaiaTpuuHii npakTuui nasepHa Tepanis
3acTocoByBanacs y AiTel i3 reMaHrioMamu pisHoi noka-
nisalii, a TakoX y NayieHTis i3 3anULLKOBAMKU NPOsSiBaMU
nicns cUCTeMHOro nikysaHHA nponpaHononom [1, 2, 3].

lMonpu WwWpoke 3aCTOCYBaHHA NasepHUX TEXHOMorin
y NiKyBaHHI remMaHriom y Aite, Ha CbOroAHI BIACYTHIN
YHIhIKOBaHMIA anropuTM BUBOpY TepaneBTUYHOT TaKTUKW
3 ypaxyBaHHAM KIiHMHOI hOpPMKU ypaxeHHA Ta CTaaii
npouecy. BinbLWicTe AocnigxeHb 30CepeXeni Ha KNiHIYHIl
eeKTUBHOCTI NiKyBaHHA, TOAl AK BMNNWB 3aCTOCOBAHUX
MEeTCAIB Ha AKICTb XKUTTA NaLieHTIB, 30Kkpema §i ncuxono-
FIYHUIA KOMMOHEHT, 3aNULLAETECA HEAOCTATHLO BUBYEHUM,
Lle 3ymoBmnioe HeoBXIAHICTE NPOBEAEHHSA AOCMILXKEHHSR,
CNPAMOBAHOO Ha OUIHIOBAHHA edheKTUBHOCTI anropuTMmy
NIKYBaHHA reMaHrioMm y AiTell i3 BUKOPUCTAHHAM na3epHol
Koarynauii Ta Noro BAMMBY Ha NOKa3HUKW SKOCTI XUTTA.

MeTa pobotu — OUIHUTU eheKTUBHICTL BMpOBaAXKe-
HOro anropwTMy mMikyBaHHS remaHriom y AiTeit i3 3acTo-
CyBaHHAM nasepHoi koarynauii WnaxomM nopiBHANLHOroO
aHanizy pesynsTatis Tepanii Ta OLiHKM AUHaMiku disnu-
HOro Ta NCUXOoNOriYHOro KOMANOHEHTIB AKOCTI XUTTA naui-
€HTIB 3@ AONOMOrOI0 ONUTYBaNbLHUKIB.

MATEPIAAU TA METOAU AQCAIAXEHHA

HocnigxeHHa BUKOHAHO y hopmaTi O4HOUEHTPOBOrO
PETPOCTNEKTUBHOTO MOPIBHANBHOIO KOFOPTHOrO  AOCHIi-
IKEHHS 3 aHaniaoM ROCRILOBHUX KMiHIYHUX BUNAAKIB.
MpoaranizopaHo  MefWYHY  AOKyMeHTauiilo  aited
i3 NOBEPXHEBUMUN FEMAHTIOMaMK 30BHILLHbOT Nokanizauii,
Akl npoxoaunu nikyesaHHA y 2022 p. Ta 3aBepLUUNK Kypc
NiKYBaHHA HE MEHLE HDK TPU POKU TOMY.

Oxepena paHux BkMYanu  ambynartopHi  kaptu,
pesynkTaTh AOL3TKOBUX IHCTPYMeHTansHUX obcTexeHs
(ynsTpaseykoBe LOCNIgXEHHA 3 gonnneporpadicto, npu
nokasanHax — KT a6o MPT), npoTokonu nikysanbHUX BTPY-
4aHb Ta hoTofOKYMeHTauit0. OUIHIOBAHHA AKOCTI XKUTTA
NPpOBOAUNY  LUMAXOM aHKETyBaHHA OaTbkiB MauieHTIB
i3 BUKOPUCTAHHAM CTaHAAPTU30BAHOIO ONUTyBanbHKUKA

due to selective absorption of pulsed light radiation. This
has opened up new opportunities for effective correction
of various forms of dermal vascular pathology. To achieve
an optimal therapeutic effect, the light source (laser) must
meet certain criteria: the wavelength should coincide
as much as possible with the peak of light absorption
by oxyhemoglobin; the pulse duration should be shorter
than the time of heat transfer from the vessel to the
surrounding tissues. Such conditions ensure that the
temperature necessary for coagulation of the target vesset
is achieved without excessive overheating of neighboring
structures, which allows avoiding local or systemic
complications, including cosmetic defects. In our practice,
the use of monochromatic light devices was carried
out taking into account the clinical features of vascular
pathology, with special emphasis on the pulse duration and
radiation power. The selection of parameters was carried
out with an orientation towards the absence of a persistent
«purpura» effect after the procedure, which indicated
adequate energy accumulation in the target vessel
while maintaining cooling between pulses — an indicator
of selective effect without damage to surrounding tissues.
In pediatric practice, laser therapy has been used
in children with hemangiomas of various locations, as well
as in patients with residual manifestations after systemic
treatment with propranolol [1, 2, 3].

Despite the widespread use of laser technologies
in the treatment of hemangiomas in children, there
is currently no unified algorithm for choosing therapeutic
tactics, taking into account the clinical form of the lesion
and the stage of the process. Most studies focus on the
clinical effectiveness of treatment, while the impact of the
methods used on the quality of life of patients, in particular
its psychological component, remains insufficiently
studied. This necessitates the need for a study aimed
at assessing the effectiveness of the algorithm for treating
hemangiomas in children using laser coagulation and its
impact on quality of life indicators.

Objective — to assess the effectiveness of the
implemented algorithm for treating hemangiomas
in children using laser coagulation by comparative
analysis of therapy results and assessment of the
dynamics of the physical and psychological components
of patients’ quality of life using questionnaires.

MATERIALS AND METHODS.

The study was performed in the format of a single-
center retrospective comparative cohort study with the
analysis of consecutive clinical cases. The medical
documentation of children with superficial hemangiomas
of external localization who underwent treatment
in 2022 and completed the course of treatment at least
three years ago was analyzed.

Data sources included outpatient charts, results
of additional instrumental examinations (ultrasound with
Doppler, if indicated — CT or MRI), protocols of medical
interventions and photo documentation. Quality of life
assessment was performed by surveying the patients’
parents using the standardized SF-36 questionnaire
at two time points: before the start of treatment and after
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SF-36 y aBOx 4acoBUx Toukax: AO MOYATKY NiKyBaHHSA
Ta nicnsA 3aBepLUeHHA Kypcy Tepanil, 3 iransHow nepe-
BipKOto CTabBinbHOCTI pesynbTaTy He paHile HixX vepes
6 micsuip nicas 3aBeplieHHA nikysaHHA. [na ouiHky
AKOCTI  XWUTTA AiTe 3acTOCOBYBanu ONUTYBarbHUK
SF-36 y sepcii ykpalHCbKOK MOBOW, ajanToBaHin ANs
NPOKCI-OUIHKM HaTbkamu 4 onikyHamu. MuTaHHs oxonnto-
Banu disnyHe, emouiliHe Ta couianbHe dyHKUIOHYBaHHA
AUTUHKU. PeaynsTaTu TpaHcdoprMyBanyu 3a CTaHAAPTHOK
wkanotw 0-100, ae 100 Bignosigae HaMBULLOMY PIBHIO
akocTi xuTTa. BurkopuctanHs SF-36 y Takomy dopmari
AO3BOMANO OTPUMATW NOPIBHAMBHI AaHi APO AWHAaMIKY
AKOCTI XUTTA [0 Ta MicNsa NiKyBaHHS y AiTel.

MauieHTy po3noginanuca Ha ABi KOrOPTU:

| rpyna nopiBHAHHA — AiTW, NponikoBaHi 40 BNpoBa-
AXEHHS po3pobneHoro anropuTMy nikyBaHHA 6es sacto-
CyBaHHA NnasepHoi koarynsuii.

Il rpyna pocnimxeHHA — nauieHT, sKi nikyBanucs
nicns BNPOBaAXEHHA anropuTMy 3 BUKOPUCTAHHAM
nasepHoi koarynsuji.

Kpurepii eknrouenHa:

1. Jity, aki 3asepwunni kypc NiKyBaHHA noHag Tpw
POKU TOMY.

2. MauieHTW 3 NoBepxHEBUMU remaHrioMamu pisHux
nokanisauin ta/abo 3 pesniyanbHUMKU NposBaMy nicns
nonNepesHLOro NikyBaHHA.

3. Ocobu, wo npoxoannu Tepanito 3 BUKOPUCTAHHAM
PiSHUX METOAIB.

Kputepiit BuKnioYeHHA:

{TauieHTn, Aki 3aBepLMNU MiKYBAHHA MEHLU HiX Tpu
POKK TOMY.

Bubipka copmyeanacs nNoOcnigoBHO ceped  ycixX
AOCTYNHUX BUNAAKIB MeAUYHOI AOKYMEHTaLil, AKi BiANoBI-
Aany KpuTepiam BknodeHHsA. Poamip BuBipky BU3Havanu
Ha OCHOBI MIHIMaNbHOT KNIHIYHO 3HAYYLOT 3MiHWK NoKas-
Huka SF-36 (10 Banie), cTanaapTHoro sigxunewHa 10,
3 NOTYXKHICTIO AocnigxeHHs 80 % Ta piBHeM 3HadyLLoCTi
a =0,05, BUXOAA4M 3 NonepesHix BnacHux gaxux (n = 87).

JocnigxeHHA BkNoYano Aea 4Yacosi eTanu:

1. BukopuctaHHa CTaHAapTHUX METORIB NiKyBaHHS
remMaHriom.

2. Micna BnpoBagXeHHA po3pobneHoro anroputmy
ONTUMANbHOI TEPaneBTUMHOI TaKTUKW i3 3aCTOCYBaHHAM
nasepHol koarynauii.

OcHoBHa HaykoBa rinoTeaa nepeabavana, Wo nokas-
HUKA AMHaMIKM SKOCTI XUTTS fgiTen i3 nosepxHeBUMU
reMaHriomaMy npu  3acTOCyBaHHi  BAOCKOHAaNeHoro
nigxoay A0 NiKYBaHHA € BULUMU MOPIBHAHO 3 Tpaaw-
UiliHOtO TepaneBTUYHOK TaKTUKOLO.

PE3YABTATU

Mig Yac po3poBku nporpamu fikyBaHHA reMaHriom
(TA) y AiTen Ta BWM3H@4YeHHA ONTUMarnbHOro 4Yacy AnA
il noyatky MU CNUpanucsa Ha NPakTUYH KNiHIYHI peko-
menjauii €sponelicskol ekcneptHol rpynu (2015 p.)
Ta AMepukaHcekoi akaaemii negiatpii (2019 p.) [2, 3]

Ha Hawy aymky, oaHum i3 BesnocepefHix nokasaHb
A0 nodaTky Tepanii € BifCYTHICTb 03HaK IHBONIOUIT remaH-
riomu y BiLyi 5-6 poKiB, OCKINLKW B TAKWUX BUNajKkax MMOBIp-
HICTb T MOBHOrO CAMOCTIHOTO perpecy € MiHIMansHOH,

KniouoBUM UYUHHUKOM, LIO 3yMOBMOE HEoBXigHICTb
PaHHbOrO NOYATKY MiKYBAHHR, M1 BBaXKAeMO nokanisauio

the end of the course of therapy, with a final check of the
stability of the result no earlier than 6 months after the end
of treatment.To assess the quality of life of children, the
SF-36 questionnaire was used in the Ukrainian version,
adapted for proxy assessment by parents or guardians.
The questions covered the physical, emotional, and social
functioning of the child. The results were transformed
on a standard scale of 0-100, where 100 corresponds
to the highest level of quality of life. Using the SF-36 in
this format allowed for comparative data bn the dynamics
of quality of life in children before and after treatment.

Patients were divided into two cohorts:

Study group il — children treated before the
implementation of the developed treatment algorithm
without the use of laser coagulation.

Study group Il — patients who were treated after the
implementation of the algorithm using laser coagulation.

Inclusion criteria:

1. Children who completed treatment more than three
years ago.

2. Patients with superficial hemangiomas of various
locations and/or with residual manifestations after
previous treatment.

3. Individuals who have undergone therapy using
various methods.

Exclusion criterion:

Patients who completed treatment less than three
years ago.

The sample was drawn sequentially from all available
medical records that met the inclusion criteria. The sample
size was determined based on a minimum clinically
meaningful change in SF-36 score (10 points), a standard
deviation of 10, with a power of 80% and a significance
level of a = 0.05, based on previous own data (n = 87).

The study included two time phases:

1. Using standard methods of treating hemangiomas.

3. After implementing the developed algorithm
of optimal therapeutic tactics using laser coagulation.

The main scientific hypothesis predicted that the
indicators of the dynamics of the quality of life of children
with superficial hemangiomas when using an improved
treatment approach are higher compared to traditional
therapeutic tactics.

RESULTS

When developing a treatment program for
hemangiomas (HA) in children and determining the
optimal time for its initiation, we relied on practical
clinical recommendations from the European Expert
Group (2015) and the American Academy of Pediatrics
(2019) (2, 3].

In our opinion, one of the immediate indications for
starting therapy is the absence of signs of hemangioma
involution at the age of 5-6 years, since in such cases
the probability of its complete spontaneous regression
is minimal.
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YTBOPEHHA, OCOBNMWBO SKLIO BOHO PO3TALIOBaHE Y Tak
3BAHUX KPUTUYHWUX (KUTTEBO BAXNUBWUX) 30HAX Tina, AKi
MU BU3HAYAEMO AK «HepBOHI NiHii» [4, 5, 6].

Tak, NprbnUaHO y MONOBUHY AITER i3 remaHrioMamu
AMXanbHUX LWIMAXIB 04HOMACHO CNOCTEPIratoTLCA CermeH-
TapHi HawkipHi reMadrioMu B AINAHU WK Ta HWKHBOT
HacTUHK oBnu44a, WO Moxe ByTU NPAMUM iHAUKATOpOM
NOTEHUIAHGT 3arpo3n KUTTEBO BaXKMUBUM (DYHKLIAM.

[o iHWnX hyHKLIOHaNbHO 3HAYyLUUMX pU3KUKIE Hane-
XaTth: YTPYAHEHHA npolecy rd',quaHHﬂ; othTanbmono-
riYHi NopyLUIEHHS, Taki AK KOCOOKICTh, aHizoMeTponis abo
ACTUIMaTU3IM, MEXAHIMHUA NTO3, AKUW 34aTeH WBWAKO
CMPUHUHUTI PO3BUTOK ambnionii.

OAHAM 13 KITIOHOBUX YUHHKKIB, O 3yMOBUMN 3MiHY
napagurMu y BU3HaAYEHHI NoOKasaHb 40 PAHHLOTO NoYaTKy
nikyBaHHa remanriom (FA), € pusuk chopMyearHsa Kocme-
TUYHWX Ta aHaTOMIYHUX CrnoTBOpPEHL. Hespakatouu
Ha 30aTHICTL reMaHrioM o NpUPOLSHOT  iHBOMOUIT,
y 3HaYyHO! YacTuhWM nauieHTIB nicns X perpecy 3anu-
warTecs pybuesi aminn Likipu, gedopmalii Ta nopy-
WEHHA HopMarbHUX aHaTOMIYHUX KOHTYpiB. Y 3B’A3Ky
3 MM PUSKMKK PO3BUTKY MOCTIRHUX AedekTis, cnpudun-
HEHUX HEKCHTPOMbOoBaHUM pocToMm [A, cyTTeBO mnepe-
BaXalTb Hajg puankamu byHKUIOHaNLHUX abo KUTTERO
HebesneuHux ycknaaHeHs, Wo poButk paHHe BTPyYaHHS
KNiHIYHO oBr'pyHTOBaHMM [7, 8].

HaasHICTb reMaHriom LUKipW MosKe CBIfYNTN NPOo CTPYK-
TYPHI BaAY PO3BUTKY, SIKi HacTO BXOASATL A0 CKNaay KOMI-
NekcHUX ‘cuHapomis, 3okpema PHACES ta LUMBAR.
OcTaHHiil, No cyTi, MOXe po3rmaAgaTUcs sK aHanor
PHACES-curgpomy, ane 4ns HkHbOT NONOBUHN Tina.

Ona  LUMBAR-cuHApOMY XapakTepHa HasBHICTb
CEerMeHTapHuX reMaHriom, Lo ypaxawTh LWKIpY Nonepeko-
BO-KPWKOBOI Ta/aBo NPOMEXMHHCT AINAHKMA, 3 MOXKITUBUM
NOLLUNPEHHAM Ha OAHY 3 HIDKHIX KIHLIBOK. Y TakuX Bunajgkax
HacTe CcnocTepiraroTbeca  aHomanii  pocTy  KiHWiBKWM —
AK rinonnazia, Tak i rinepTpodis. Memanriomm Npu LUbomy
CWUHAPOMI, SIK NPasBuno, MarTb MiHIManbHy TeHAEHUi
A0 nponidepadii, MopdonoriYHo NpeacTaBneHi TeneaHrio-
EKTATUHHUMUW MNAMaMU, sIKi nepeBaxatoTs Hag 0B6’eMHUMM
nosepxHesMKU By3namu. Cepea No3alLKIipHUX NPOsBIB
LUMBAR-cvHapomMy HalnolwumpeHrituol € Mienonartia,
3QKpEMa CNUHAMBbHIUA AU3padism, Lo YACTO CyNPOBOAXKYE
Taki gepmMartonoriyHi aminv [9, 10, 11, 12].

Y negiaTpuyHIn npakTuli Npy nikysaxki remaHriom (FA)
pisHol nokanisauil napameTpu NasepHoro BRMWBY niadu-
panucs iHAMBIAYaNbHO ~ 3 YPaxyBaHHAM aHaMHeCTUYHUX
AaHUX, KNiHIYHUX  ocobrnmeBocTei nepebiry natonorii,
aHaTOMO-(DI3IONONYHUX XAPAKTEPUCTUK LLKIPKW, 30Kpema
il Tuny 3a knacudpikadiero T. diunatpika [13, 14, 15].

Buxoaauu 3 uux npuHUMNIB, BNS Na3epHoro onpo-
MIHEHHS CYAWHHUX yTBOPEHb Y AiTeil pisHora siky Gyno
oBpaHo cenekTUBHUI iIMNyNbCHWIA nasep VBeam Perfecta
(Candela, USA) 3 posxuHoto xeuni 595 HM. Takui napa-
meTp 3alesneuye ONTUMArbHE NPOHUKHEHHA CBITNO-
BOIG MOTOKY B AepMy §83 3HAaYRWUX eHepreTUYHUX BTpaT,
Lo  AOCAraeThCA  3aB4AKM  MiHIMISaull  posciroBaHHA
BUMPOMIHIOBaHHA.

TepaneBTu4HUI ehekT LaHoro MeTody 3yMOBMNeHUul
MPOHUKHEHHSM CBITNOBWX XBWNL Yepes enigepmic i Budip-
KOBUM MOMUHAHHAM EHeprii XPOMaTOHOPOM-«MILLIEHHKO»
AepMU, ponb AKOTO BigirpaioTh pisHi dopmu remornobiny,
NPUCYTHI 8 CYyAUHHOMY pycni. MakcumMyM nornuHaHHs cseitna

We consider the localization of the tumor to be a key
factor determining the need for early treatment, especially
if it is located in the so-called critical (vital) areas of the
body, which we define as «red lines» [4, 5, 6].

Thus, approximately half of children with respiratory
tract hemangiomas simultaneously have segmental
cutaneous hemangiomas in the neck and lower face,
which may be a direct indicator of a potential threat to vital
functions.

Other functionally significant risks include: difficulty
in feeding; ophthalmological disorders such as strabismus,
anisometropia, or astigmatism; and mechanical ptosis,
which can rapidly lead to the development of amblyopia.

One of the key factors that has led to a paradigm
shift in the indication for early treatment of hemangiomas
(HA) is the risk of cosmetic and anatomical disfigurement.
Despite the ability of hemangiomas to naturally regress,
a significant proportion of patients remain with scarring,
deformities, and disruption of normal anatomical contours
after their regression. Therefore, the risks of permanent
defects caused by uncontrolled HA growth significantly
outweigh the risks of functional or life-threatening
complications, making early intervention clinically
justified [7, 8].

The presence of skin hemangiomas may indicate
structural malformations, which are often part of complex
syndromes, in particular PHACES and LUMBAR. The
latter, in fact, can be considered an analogue of PHACES
syndrome, but for the lower half of the body.

LUMBAR syndrome is characterized by the presence
of segmental hemangiomas affecting the skin of the
lumbosacraland/orperinealtregion, with possible extension
to one of the lewer extremities. In such cases, limb growth
abnormalities are often observed — both hypoplasia
and hypertrophy. Hemangiomas in this syndrome,
as a rule, have a minimal tendency to proliferation,
morphologically represented by telangiectatic spots,
which predominate over voluminous surface nodes.
Among the extracutaneous manifestations of LUMBAR
syndrome, the most common is myelopathy, in particular
spinal dysraphism, which often accompanies such
dermatological changes [9, 10, 11, 12].

In pediatric practice, when treating hemangiomas
(HA) of various localization, the parameters of laser
exposure were selected individually — taking into account
anamnestic data, clinical features of the course of the
pathology, anatomical and physiological characteristics
of the skin, in particular its type according to the
classification of T. Fitzpatrick [13, 14, 15].

Based on these principles, the selective pulsed laser
VBeam Perfecta (Candela, USA) with a wavelength
of 595 nm was chosen for laser irradiation of vascular
formations in children of different ages. This parameter
ensures optimal penetration of the light flux into the dermis
without significant energy losses, which is achieved
by minimizing radiation scattering.

The therapeutic effect of this method is due to the
penetration of light waves through the epidermis and the
selective absorption of energy by the chromatophore-
«targety of the dermis, the role of which is played
by various forms of hemoglobin present in the vascular
bed. The maximum light absorption depends on the
degree of saturation of hemoglobin with oxygen: for
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3anNeKUTL B, CTYMEHS HacWYeHHs reMornobidy KucHem:
ANS OKCUremMornobiHy BiH CTAHOBUTL BNU3BKO 577 HM, NS
kapbokcuremornobiHy — NpuBnUaHe 585 HM, TOMY [OBXUHA
XBUNi 595 HM € ONTUMANbHOI, OXONNokK 0BUaBa Miku.

JaszBuvalt giameTp CBITROBOT NAAMKW KONWBABCA
y mexax 10—12 MM, NOTYKHICTb BUIMPOMIHOBAHHA — Big
9,5 no 12,5 [x/cm?, a TpuBanicTs iMnynbcy CTaHOBWUMA
0,45-1,5 mc. Tpusanicts npoueAypy BapitoBana sig 10 ao
30 xXBUMWH, 3anexHo Bif nnowi obpobnoBaHoi AiNAHKKU
Ta KNIHIMHWX XapaxTepucTuk yp’a»(eHHﬂ. Baxnueum Bisy-
ansHUM Kputepiem edeKkTWBHOCTI Bnnuey 6Byna nossa
nyprypu B 30HI ONPOMIHEHHS, WO cBiguMna npo gocAr-
HEHHA HeoBXIAHOro PIBHA Koarynauii cyauH.

KinbkicTe ceaHcis nasepHoi Tepanii cTaHoBuna Big
1 4o 8, a iHTepBanu Mix npoueaypamu BviaHadanuca
iHAWBIAYanbHO, BIAMOBIAHO A0 KMAIHIYHOT AWHAMIKM —
y cepelHbomy Bif 4—6 TWxHIB o 3—-6 micsuie.

Mpu BUKOpUCTaHHI Naszepa Ha 6apBHKKaX i3 NaMNoBOO
Hakavkoto VBeam Perfecta (Candela, USA) ocobnusy
yBary npuAINanu TPUBANOCTI CRITNOBOrO iMnynbey. BoMa
NoBWHHa ByT MeHLUOK 3a uac Tennonepesadi Bif cyau-
HU-RMILIEHI» A0 HABKONMULLHIX TKAaHWH, U{0 JO3BONAE
aocarTu HeoBxigHOro pIBHA TemriepaTypu Ana Koary-
94T cyguHW 683 NOWKORKEHHA MPUNernux CTPYKTYP.
HencTpumaHHA UbOro ChiBBiAHOWIEHHS MOXE NPU3BECTU
40 neperpiey Ta NopyleHHs Yacy TepmMivHol penakcauii,
10, ¥ CBOK Yepry, CNpuHUHSE YPaxeHHs HaBKOMWULUHIX
TKaHUH abc HaBITL NPUNErNUX OpraHis,

3 omsgy Ha KPUTWYHE 3HAYEHHS UbOro napa-
MeTpa, BUBIp xapakTepucTuK Tak 3BAHOM0 «igeanbHoro
Jkepena ceitna» GeanocepeiHbo 3anexae Bif TpuBa-
nocti imnynscy. KopoTwi iMnynscu 3acTOCOBYBANUCH
pU NOBEPXHEBOMY PO3TALLYBAHHI CYAUHHUX YTBOPEHD,
CTPYKTYpa SKMX, 3a peaynbsTaTaMu LepMaTockonii, xapak-
TepusyBanaca TOHKUMWK cyauHamu. Taki remadriomu
3a3BuUYan NoKanisyBanucsa y BepxHiX Wwapax gepmMu il He
BUCTYNaNW Hag 11 noeepxHeto. Y NoAidHMX sunagkax
TpyBanicTb iMNynbey He nepesuwiysana 0,9 mc (puc. 1).

A

oxyhemoglobinitis about577 nm, for carboxyhemoglobin—
about 585 nm, therefore the wavelength of 595 nm
is optimal, covering both peaks.

Typically, the diameter of the light spot ranged from
10-12 mm, the radiation power from 9.5 to 12.5 Jicm?,
and the pulse duration was 0.45-1.5 ms. The duration
of the procedure varied from 10 to 30 minutes,
depending on the area of the treated area and the clinical
characteristics of the lesion. An important visual criterion
for the effectiveness of the effect was-the appearance
of purpura in the irradiation zone, which indicated the
achievement of the required level of vascular coagulation,

Number of laser therapy sessions ranged from 1 to 8,
and the intervals between procedures were determined
individually, according to clinical dynamics — on average
from 4-6 weeks to 3-6 months.

When using the lamp-pumped dye laser VBeam
Perfecta (Candela, USA), special attention was paid
to the duration of the light pulse. It should be less than
the time of heat transfer from the «target» vessel to the
surrounding tissues, which allows reaching the required
temperature level for coagulation of the vessel without
damaging the surrounding structures. Failure to comply
with this ratio can lead to overheating and disruption of the
thermal relaxation time, which, in turn, causes damage
to the surrounding tissues or even adjacent organs.

Given the critical importance of this parameter, the
choice of the characteristics of the so-called «ideal light
source» directly depended on the pulse duration. Shorter
pulses were used for superficial vascular lesions, the
structure of which, according to the results of dermatoscopy,
was characterized by thin vessels. Such hemangiomas
were usually localized in the upper layers of the dermis and
did not protrude above its surface. In such cases, the pulse
duration did not exceed 0.9 ms (Fig. 1).

B

Puc. 1. QuTuna €. Jiardos: kaninapHa remaHriomMa nieoi Wwoky. A — Bik 4 MiCAL, 3aranbHWi BUIMAA CYAUHHOTO YTBOPEHHS;

B — Bik 10 micauiB, 3aranbHWii BUIMSA NiBOT WOKK Yepes 2 Micali NiCN|A 3aKiHYeHHA NiKyBaHHA WNAXOM ABOETanHoro
N33EPHOTO OMPOMIHEHHA CYAUHHOMO YTBOPEHHs anapaTtom VBeam Perfecta (Candela, USA) 3 napameTpamu: niHaa — 7 M,
noTyskHicTs — 11 J/em? Ta TpusanicTs iMnynscy — 0,85 mc
Fig. 1. Child E. Diagnosis: capillary hemangioma of the left cheek. A - age 4 months, general appearance of the vascular for_mation;
B — age 10 months, general appearance of the left cheek 2 months after the end of treatment by two-stage laser irradiation
of the vascular formation with the VBeam Perfecta device (Candela, USA) with parameters: lens — 7 mm,
power — 11 J/cm? and pulse duration — 0.85 ms
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Mpu  poaTtallyBaHHI/BUNUHAHHI  CYAUHHUX  YTBO-
PEHb Haj 3aranbHOK NOBEpXHEW (penbedom) LUKipu,
Wo 3assuyait Bynu yTeopeHi 6inbLy KpYNHUMI CyAuHamu
Ta/abo cyAuHHUMM dbopMauiamu, ofupann TpusanicTb
iMnynscy > 1,0 Mc (puc. 2).

A

When vascular formations were located/protruded
above the general surface (relief) of the skin, which
were usually formed by larger vessels and/or
vascular formations, a pulse duration of > 1.0 ms was
chosen (Fig. 2).

b

Puc. 2. Mauientka T., giarHoa: kaninsipHa reMaHrioma nisoi Wokn. A — Bik 9 MICALIB, 3aranbHU BUFAAL CYANHHOTO YTBOPEHHA
nisoi Wwokn 6e3 NOTEHUINHNX 03HaK A0 IHBOMHOTUBHUX 3MiH; B — Bik 3 pOKu, 3aransHui BUrMAA NALEHTKU NiCAR 3aKiHYEHHS
piKyBaHHﬂ LUNSAXOM O4HOETANHOM Na3epHOro ONPOMIHEHHSA CYAWHHOTO yTBOPEHHS anapaTtom VBeam Perfecta (Candela, USA)
3 NapameTpamu: niH3a — 7 MM, foTyxHicTb — 11 [x/cM? Ta TpuBanicTs iMaynsey — 1,3 Mc.

Fig. 2. Patient T, diagnosis: capillary hemangioma of the left cheek. A — age 9 months, general appearance
of the vascular formation of the left cheek without potential signs of involutive changes; B — age 3 years, general
appearance of the patient after the end of treatment by single-stage laser irradiation of the vascular formation with the
VBeam Perfecta device (Candela, USA) with parameters: lens — 7 mm, power — 11 J/cm? and pulse duration — 1.3 ms.

Y pocnigxeHHs  Oyno  BknwYeHo 36  aiten
I3 remadriomMamu pisHWX AHATOMIYHWX nokanizauin
(ronosa, Tyny6, KiHUiBKM TOLWO), ANS SAKUX NasepoTe-
panito 6yno BU3HAYEHO SK NEPBUHHWA Ta OCHOBHUIA
MeTogq NiKyBaHHA CYAUHHUX HOBOYTBOPEHb.
Mig wac sacTocyBaHHA iMNYNbLCIB i3 Pi3HO TPUBAMICTHO
eKCno3unLii MOTYXHICTb BUMPOMIHIOBAHHA MOrna 3anu-
LIATUCA HEe3MIHHON HEe3anemHo Big MopdoNoriYHUX
0co6nUBOCTENR CyAUHHUX YTBOPEHb. KNOUOBUM KNiHIYHUM
KpuUTEpieM aaeKBaTHOCTI iHAWBIAYanbHOro Nigbopy napa-
METPIB NA3ePHOro BNNUBY BBAXANACs NoABa MiHiManbHUX
NPOSBIB MYPNYpU Y 30HI ONPOMIHEHHS.

, NaszepoTepanis pe3suAYUAbHMX ABMLL,

reMAHIIOM LWIKIpU y AiTel

IHWKMM KNiKIYHUM 0B’eKTOM ANa nNoYaTky NiKyBaHHS
£ 3anyWKOBI ABWWA Ha MICUI CMOHTAHHO PEerpecyroqux,
abo nig BNNYBOM MONEPEAHIX PI3HUX METOAIB NiKyBaHHA
FA, y Burnagi ginsdok rinonirmeHTauii wkipu, TeneaHrio-
eKTasin, pybuiB, cNony4YHOTKAHWHHUX KMPOBUX Bigkna-
AE€Hb, BaANWLUKY/aHeToaepMIT WKipK TOLWO.

Mg HawmMMm cnocTepexeHHsaM 3Haxoaunuck 11 gitewu
i3 pesnayanbHUMMU SIBMUJAMWU HA LWKIpI, Y 4O0TUPBOX —
3aNULWLKK NMPOoLECyY CNOHTAHHOI perpecii TKaHUHW remax-
rioMu, a y 7 — 3a8NMLLKOBI SBULLA Ha WKipi chopmyBanucy
nicng cucTemHol Tepanii NPonpasononomMm.

Kniniynun npuxknagn. batexu gutmHn M. yneplue
3BEpHYNMCA MO MeaudHy AO0MOMOry Yy Bl AUTUHW
2,5 Mmicaui 3i ckapraMmu Ha HasBHICTb CYAWHHOrO yTBO-
PEHHA B AINAHLUI 30BHILUHLOrO HOCA 3 METOK YTOHHEHHS
AiarHo3y Ta BW3HAYEHHS nofanbluoi TakTUKU  NiKy-
BaHHA. 3 aHaMHe3y BifOMO, WO 3 MOMEHTY HApPOAXEHHA
y AUTUHK cnocTepiranaca cyauHHA NnamMa, ska npoTAroM
nepwwux 1-1,5 micauis xapakTepusysanaca LWBUAKUM

The study included 36 children with hemangiomas
of various anatomical locations (head, trunk, limbs,
etc.), for whom laser therapy was defined as the primary
and main method of treatment of vascular neoplasms.
When using pulses with different exposure durations,
the radiation power could remain unchanged regardless
of the morphological features of vascular lesions. The key
clinical criterion for the adequacy of individual selection
of laser exposure parameters was considered to be the
appearance of minimal manifestations of purpura in the
irradiation zone.

Laser therapy of residual effects of skin
hemangiomas in children

Another clinical object for initiating treatment
is residual phenomena at the site of spontaneously
regressing, or under the influence of previous various
methods of treatment of HA, in the form of areas of skin
hypopigmentation, telangiectasias, scars, connective
tissue fat deposits, excess/anetodermia of the skin, etc.

We observed 11 children with residual skin lesions, four
with remnants of the process of spontaneous regression
of hemangioma tissue, and 7 with residual skin lesions
formed after systemic therapy with propranolol.

Clinical example. Child M. first sought medical help
at the age of 2.5 months with complaints of the presence
of a vascular formation in the area of the external nose
in order to clarify the diagnosis and determine further
treatment tactics. From the anamnesis it is known that
since birth the child had a vascular spot, which during the
first 1-1.5 months was characterized by a rapid increase
in size and an increase in color to dark red. The diagnosis
was made: hemangioma of the external nose.

OpuriHanbHI AOCNIAXEHHSA
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36iNbLIEHHAM PO3MIPIB | MOCUNeHHAM 3a6apBneHHs
A0 TeMHO-4epBoHOro. Byno BCTaHOBNEHO AiarHos: remaH-
riomMa 30BHILIHLOMO HOCA.

Mg yac KapRioNoriuHOro OBCTEKEHHSI NATONOrMYHUX
3MIH | (OYHKUIOHaNbHUX BIAXUMNEHb HE BUABNEHO, NPOTU-
foKasaHb [0 NPW3HAYEHHSA CUCTEMHO! Tepanii Hecenek-
TUBHUM BeTa-BnokaTopoM He BcTaHoeneHo. Posnodyato
NiKyBaHHA NPONPaHONONOM i3 NMOCTYNOBUM NiJBULLEHHAM
Aosn Big 1 Ao 2 Mmr/kr Ha AoBy. Yxe HacTymHoro AHS
nicns novaTky Tepanii satikcoBaHoO NOUTUBHY SUHaMIKY
Y BUMAZLI SMEHLUEHHS IHTEHCWUBHOCTI 3abapBneHHs remaH-
riomn. Micna 3aBeplueHHA TITPYBAHHA 403U nNauieHTKa
B 3a10BiNbHOMY CTaHi Oyna BunucaHa 3i ctauioHapy Ans
noAansluoro ambynaTtopHoro MiKyBaHHA i3 LWOMICAYHUM
KapaionoriYHUM KOHTPONEM i KOpeKuieto 4031 npenapaTy
3 METO0 MOHITOPUHTY edbekTUBHOCTI Ta Besnekn Tepanii.

Ha Tni meanKkameHTO3HOro NikyBaHHs Npouec iHBoMoUi
remaHriomu npofoBxysascs. Y Bili OBHOMO poky cnocre-
piranacst BUpaxeHa perpecis YTBOPEHHA 3 MNEepPexofoM
y CTafilo 3anuWKoBKUX 3MiH, LU0 MNPOABNANUCA Y BUMMSAAI
epyTemMy Ta TeneaHrioexkTasiv y 4inAHL 30BHILLHBOro Hoca —
Ha Kpunax, koromeni 3 060X Ookig, KIHYMKY, NigKIHYUMKOBOMY
3anomMneHHi Ta cnuHui Hoca. Kypc nikyesaHHA nponpaHo-
nonom Tpueae 9,5 micaui i Bye 3aBepLUeHWI nicns AocAr-
HeHHs1 cTabineHoro kniHivHoro edekty. 3 ornagy Ha Hase-
HICTb NOMITHUX PE3UAYANBHAX 3MiH Ha 0BnUYYi, LUTUHI Byno
pexoMeHA0BaHo NpoBeAeHHA NasepHoi Teparii.

Y Biui 1,5 poky cnocTepiranucs aHadqHi 3anuLkosi Tene-
aHrioeKkTasii, Lo OXONNIBANM MaKe BCHO MOBEPXHIC LLKIPY
30BHILIKLOTO HOCA, (hOPMYIOUN BUPAXEHUA KOCMETUYHUIA
AeheKT, SKUA CMPUHUHSB NMCUXOMOTiYHUIA  gUcKompopT
Y NauieHTKK Ta 3aHenokoeHHs 3 Boky BaTbkis (puc. 3).

During the cardiological examination, no pathological
changes and functional abnormalities were detected,
and no contraindications to the appointment of systemic
therapy with a non-selective beta-blocker were
established. Treatment with propranolol was started
with a gradual increase in the dose from 1 to 2 mg/kg
per day. The next day after the start of therapy, positive
dynamics were recorded in the form of a decrease in the
intensity of hemangioma staining. After completing
the dose titration, the patient was discharged from the
hospital in a satisfactory condition for further outpatient
treatment with monthly cardiological monitoring and
dose adjustment of the drug in order to monitor the
effectiveness and safety of the therapy.

Against the background of drug treatment, the process
of involution of hemangioma continued. At the age of one
year, there was a pronounced regression of the formation
with a transition to the stage of residual changes, which
manifested themselves in the form of erythema and
telangiectasias in the area of the external nose — on the
wings, columella on both sides, tip, subtip refraction
and dorsum of the nose. The course of treatment with
propranolol lasted 9.5 months and was completed after
achieving a stable clinical effect. Given the presence
of noticeable residual changes on the face, the child was
recommended to undergo laser therapy.

At the age of 1.5 years, significant residual
telangiectasias were observed, covering almost the
entire surface of the skin of the external nose, forming
a pronounced cosmetic defect that caused psychological
discomfort in the patient and concern on the part of the
parents (Fig. 3).

Puc. 3. AutuHa M., Bik 1,5 p. Peauayanshi aMiHy y BUrNAAi TeneaHrioekTasiii 8 AinAHUi 30BHIWHLOMO HOCA
Fig. 3. Child M., age 1.5 years. Residual changes in the form of telangiectasias in the area of the external nose

BaTbkam 6yna 3anponoHosaHa KOpekuis 3anunLLKoBux
3MIH CYyAYHHOrO HOBOYTBOPEHHA B AiNsAHYUI HOCA LUMNSAXOM
NasepHoro ONPOMIHEHHS, Ha AKY BOHW NMOroannuch.

OuTuHi NnpoBegeHs KYPC MiKyBaHHS ra3epHuM onpo-
MIHEHHAM AINAHKA pe3nayansHUX 3MiH Y AiNdHUi 308HILL-
HbOTO HOCA, AKUI CkNagaBCcs 3 TPbOX CeaHcis (iHTepsanu
MK ceaHcaMu cknajanu 6 TuxHis). ONpOMIHIOBAHHA
BUKOHyBanock anapatom VBeam Perfecta (Candela,
USA) 3 napameTpamu: niH3a 7 MM, TPUBAMICTb iMAYyNbCY
0,45 mc, noTyxHicTe — 9,5 x/cm? (puc. 4).

The parents were offered correction of residual
changes in the vascular neoplasm in the nose area
by laser irradiation, to which they agreed.

The child underwent a course of laser irradiation
of the area of residual changes in the external nose,
which consisted of three sessions (intervals between
sessions were 6 weeks). Irradiation was performed using
the VBeam Perfecta device (Candela, USA) with the
following parameters: lens 7 mm, pulse duration 0.45 ms,
power — 9.5 J/lem2 (Fig. 4).
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Puc. 4. lutuna M., Bik 2,2 p. [liarHo3: reMaHriomMa 30BHILUHLOMO HOCA Ha eTani NikyBaHHA
(peanayansHi 3MiHN B AinsHUi 30BHILLHLOTO HOCA). 30BHILLIRHIA BUrNAA NiCNs 3aKiHYEHHS KYPCy NiKYBaHHA,
Fig. 4. Child M., age 2.2 years. Diagnosis: hemangioma of the external nose at the stage of treatment
(residual changes in the external nose area). Appearance after the end of the course of treatment.

OTxe, HaBeleHUi parMeHT LOCNIAXEHHS HAQYHO
NiATBEPAXYE BUCOKY KMiHIYHY eheKTUBHICTL iIMNYNbCHOTO
NasepHOro BUMPOMIHIOBAHHA AK Y «NEPBUHHOMY® IliKy-
BaHHI reMaHriom y fiTei, Tak i npy YCyHEHHI 3aNULIKOBUX
NpPoABIB CyAWHHWUX YTBOPEHb, WO BUHUKNU nicnsd none-
peaHix Mmetogie Tepanii abo 36epernnca BHACNIA0K CNoH-
TaHHOI iHBONMOUIT. [ligcymoBytoun pesynbTaTii AaHOro
po3ainy, ACUINbHO CAOPMYNKOBaTU HU3KY y3aranbHeHb.
Mepepycim cnig BiasHauuTK, WO HWHI Aegani Binbwe
YCBIAOMMIOETLCA HErATUBHUIA BANUB BUAUMUX pyBLeBnx
3MIH | MIrMEHTHUX MOAM Ha SKICTb XUTTA, ocobnuso
AKLLO BOHK NMOKani3ytoTbCH Ha BigKPUTUX AiNAHKAaX Tina
YU B 30HaX MiABULLEHOT eMOoUiAHOT wyTnuBOCTI (00nuyys,
rpyaun, renitanii Towo). Came Tomy 3poctae nortpeba
Y BAOCKOHaNeHHi ManoiHBa3aWBHUX TEXHOMOTIA NiKyBaHHA
CYAVHHUX NaTONoOriA LUKIPU B NaUiEHTIB PI3HOTO BIKY,
KIHLEBOK METOK sKUX € NMoKpawleHHs hyHKLioHaNbHUX,
CTETUYHUX | KOCMETUYHMX PE3ynLTaTIB.

Y nikyBaHHi NauieHTIB BaXXNWUBOK CKN3A0BOK € TOHHMUIA
niadip napameTpie nasepHoro Bnnuey. OnTumanbHa
TPUBANICTb OAHOMO CeaHcy CTaHoBuTb 15-30 XBWMUH,
o sabesnedye eheKkTUBHY 40 BUNMPOMIHIOBAHHS Ta MiHi-
Mi3ye PU3UK PaHHIX YU BIATEPMIHOBaHUX yckNajaHeHb,
MOB'93aHUX I3 MEPErpiBOM 3L0POBUX TKAHUH, SIKi 3rO40M
MOXYTb hopmyBaT gedopmMyrodi pybui.

Cepea napameTpis resepaTopiB  MOHOXpoMaTuy-
HOro CBITMA BM3HaYanbHe 3HAYEHHS MalTb TPUBANICTb
IMNYNbCY Ta IHTEHCUBHICTL BUNPOMIHIOBAHHSA, AKI NOBUHHI
3abesnevysatu Koarynayito LinbLosoi cyaunn 6es opmy-
BaHHA BUpaxeHoi nypnypu. Takuid nigxig &yno peaniso-
BAHO NpW NiKyBaHHI TeneaHrioekTasii, posavea Ta kyne-
po3y i3 3acTtocyBaHHAM IPL-cuctemu Stellar M22 Lumenis,
Wo npaloBana 3 KopoTkuMK iMnynscamu (40 10 mc)
TaBUCOKOK NOTYXHICTHO BUNPOMIRIOBaHHSA (16—18 [Ix/cm?).
Ona koarynauil po3WMUPEHUX CYAMH HUXKHIX KIHLIBOK,
AKi MaroTs BiNbWWMIA JiaMeTp, BUKOPUCTOBYBABCA Nasep
ND:YAG 1064 Hm i3 noTyxHicTio 160-170 Dx/cm?.

IPL-Tepania peanisye Aekinska KMO40BUX edexTis:
3MEHLUEHHS NOKanbHOro 3ananeHHs, pydHyBaHHA naTto-
NOFIYHO 3MIHEHUX CYAUH | CTUMYNALIIO CUHTE3Y KOonareHy.
OcHoBHUMK NepeBaramu MeTohy € MiHiManbHa iHBasue-
HiCTb, KOPOTKUIA Nepiof BiAHOBNEHHS Ta CTIRKWA Tepane-
BTUYHUU edieKT.

Thus, the presented fragment of the study clearly
confirms the high clinical effectiveness of pulsed laser
radiation both in the «primary» treatment of hemangiomas
in children and in the elimination of residual manifestations
of vascular formations that have arisen after previous
methods of therapy or have remained as a result
of spontaneous involution. Summing up the results
of this section, it is advisable to formulate a number
of generalizations. First of all, it should be noted that today
there is an increasing awareness of the negative impact
of visible cicatricial changes and pigment spots on the
quality of life, especially if they are localized on open areas
of the body or in areas of increased emotional sensitivity
(face, chest, genitals, etc.). That is why there is a growing
need for improving minimally invasive technologies for the
treatment of vascular pathologies of the skin in patients
of different ages, the ultimate goal of which is to improve
functional, aesthetic and cosmetic results.

An important component in the treatment of patients
is the precise selection of taser exposure parameters. The
optimal duration of one session is 15-30 minutes, which
ensures the effective effect of radiation and minimizes
the risk of early or delayed complications associated with
overheating of healthy tissues, which can subsequently
form deforming scars.

Among the parameters of monochromatic light
generators, the pulse duration and radiation intensity are
of decisive importance, which should ensure coagulation
of the target vessel without the formation of pronounced
purpura. This approach was implemented in the treatment
oftelangiectasias, rosacea and couperose using the Stellar
M22 Lumenis IPL system, which worked with short pulses
(up to 10 ms) and high radiation power (16—18 J/cm?).
For coagulation of dilated vessels of the lower extremities,
which have a larger diameter, a ND:YAG 1064 nm laser
with a power of 160-170 J/cm? was used.

IPL therapy achieves several key effects: reducing
local inflammation, destroying pathologically altered
vessels, and stimulating collagen synthesis. The main
advantages of the method are minimal invasiveness,
short recovery period, and sustained therapeutic effect.

Unlike telangiectasias, rosacea or couperose, which
are acquired in nature, lateral flame nevus is a congenital
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Ha BigMiHy Big TeneaHrioekTasiil, posauea 4u Kyne-
poady, siki matTb HabyTul xapakTep, naTepansHui
NoNym’sHUA HEBYC € BPOAKEHOW CYLUHHOK Manbdop-
mMalieto, Wo 3ymosneHa myTauiers reHa GNAQ i cnpu-
UYMHAE HAAMIPHY aKTUBaLI EHAOTEMIK Kaninapie, No cyTi
rabnuxarHncs 40 opMn remanriomu. JlikysaHHs aaHol
natonorii NPOBOAUNOCSA i3 3aCTOCYBaHHSAM CEMeKTUB-
Horo iMnynscHoro nasepa VBeam Perfecta (Candels,
USA) 3 goexuroo xsuni 595 HM, KOPOTKOI TPUBANICTIO
iMnynbey (1,5 mc) i noTyxHicTio 12,5 Ok/em? Tpueanicts
0L HOTO ceaHcy He nepesuLlyeana 30 XBUIIWH, a iHTepBan
MK Npoueaypamu cTaHosue Bnusexo 1,5 mic,

3 ypaxyBaHHAM TOro, Lo y BinbLUOCTi fiTel cTaH reMaH-
riomMu nicna 3—4-piyHoro BiKy 3a3BWYali iCTOTHO He Monin-
WYETBCA, PAHKIA NOYATOK NiKYyBaHHA CMNPUAE SHUKEHHIO
puanky OPMYBaAHHA CTIAKAX KOCMETUYHUX AedexTiB
| HEraTUBHOIO BNAWBY HA CAMOOLIIHKY AUTUHW. AKLLO 3anuLL-
KOBI 3MIHW PO3TALUGBaAHI Y LINAHKaX, WO NPUKPUBAKTLCS
OfAroM, KOpexuia Moxe OyTU MEeHLW TepMIHOBOK, OfHaK
OCTaTOMHE DILLEHHS LOAO NOYATKY Tepanii npuiMaeTbea
BaTbkaMu, S|Ki iHOAI HEBUNpaABAAHO BigKNajalTb fikKy-
BAHHSA, OYIKYHOUH, LLO JUTUHE 3rOA0M CAMOCTIHO YXBaNWTh
pilLieHHA, 0CoBNMBO NpK He3HaYHUX AedhopmaLlisix WKIpW.

‘OcoBnuee  3HaYEHH Mae  PaHHE  BTPYYaHHS
y BUNAAKax KpUTUYHOI nokanisauil remaHriom abo eiacyT-
HOCTI TeHAeHuii A0 iHBOMWOUI, WO € HecnpuATINBUM
NPOFHOCTUYHUM  YUHHUKOM PO3BUTKY hyHKLIOHAMBHUX
| KOCMETUYHUX YCKNALHEHb.

MepeuHHa nasepoTepanis remMaxriom y Aiten npoae-
MOHCTpYBana BWUCOKY €MeKTUBHICTL MPU BUKOPUCTAHHI
cenexTUBHOIO iMnynebcHoro nasepa VBeam Perfecta
{Candelfa, USA) 3 goBxuHoto xsuni 595 Hm, wo 3abes-
fle4ye ONTUMAanbHE NPOHWKHEHHS B AepManbHUi wap
0e3 BTpaTM edeprii 4epes poscitoBaHHA. [TOTyXHICTh
BUNPOMIHIOBAHHA Yy Mexax 9,5—-12,5 [x/cm? i TpuBanicTb
imnynecis 0,45-1,5 mc nigbupanucs iHAWBIAyanbHO,
3anexkHo Bif MOPMHONOriYHUX XB8PAKTEPUCTUK CYAUHHOMO
YyTBOPEHHA Ta nepebiry NaTonoriMHoro NPoLecy.

BukopucTaHHs CenexkTUBHOIG iMNynbCHOro nasepa
BUSBUNOCA TaKkoXK edeKkTUBHKWM Yy Kopekuii pesnay-
anbHWX 3MiH LWIKIipKU Micns HEeNOBHOT perpecii remaHrioM
abo HeedhekTBROCTI nonepeHLOT Tepanii. Flig BnAMBoM
ng3epHol eHeprii cnocTepiranoca IiCTOTHE 3MEeHLLEHHS
NPOSIBIB NOBEPXHEBNX TEMNEAHMNOEKTA3IA AK y Nepiodi iHso-
nouii remaHrioMi, Tak i nicns 11 3aBepLUeHHA.

OBE©BOPEHHA

Bepyus go ysaru pesynetartu, [ki Oynu oTpumani
y BULLEOMUCAHUX PO3Ainax poboth, Hamu po3pobneHui
fpOTOKON iHAWBIAyansHOro nigbopy TaKTUKK BEAEHHA
A4ITER PI3HOrO BIKY i3 reMaHrioMamiy LWKipu 30BHILLHBOT
nokanisauii.

Mpu upoMy MoXnusi KniHivHi cueHapii nepebiry
naTenorii, 3 AKUMU MOXe CTUKHYTUCH axieelpb npu
NEPBUHHIN KoHCYNLTaUil, HaMu Bynin posaineHi Ha Tpu
rpynu, BIANOBISHO O CTYNeHsa TsxkocTi nepebiry naro-
norii Ta kNiHYHOrG cTaHy nauieHTa. B noganbuiomy,
8i4NOBIAHO A0 KOXHOI i3 3-x rpyrn nauieHTis, Hamu
po3pobneHi 3arancHi kpUTepii Ta XapakTepUCTUKX WoA0
KOHKPETHOTO  PEKOMEHLOBAHOTO  METOAY  NiKYBaHHA
FA 'y aiteit (tabn. 1).

vascular malformation caused by a mutation in the
GNAQ gene and causes excessive activation of the
capillary endothelium, essentially approaching the form
of hemangioma. Treatment of this pathology was carried
out using a selective pulsed laser VBeam Perfecta
(Candela, USA) with a wavelength of 595 nm, a short
pulse duration (1.5 ms) and a power of 12.5 J/cm? The
duration of one sessicn did not exceed 30 minutes, and
the interval between procedures was about 1.5 months.

Given that most children do not usually improve
significantly after the age of 3—4 years, early treatment
can reduce the risk of permanent cosmetic defects and
negative effects on the child’s self-esteem. If the residual
changes are located in areas covered by clothing,
correction may be less urgent; however, the final decision
to start therapy is made by the parents, who sometimes
unreasonably postpone treatment, expecting the child
to make their own decisions later, especially in the case
of minor skin deformities.

Early intervention is of particular importance
in cases of critical localization of hemangiomas or lack
of a tendency to involution, which is an unfavorable
prognostic factor for the development of functional and
cosmetic complications.

Primary laser therapy of hemangiomas in children
demonstrated highefficacy when using the selective pulsed
laser VBeam Perfecta (Candela, USA) with a wavelength
of 595 nm, which provides optimal penetration into the
dermal layer without loss of energy due to scattering.
Radiation power within 9.5-12.5 J/cm? and pulse duration
of 0.45-1.5 ms were selected individually, depending
on the morphological characteristics of the vascular
formation and the course of the pathological process.

The use of selective pulsed laser has also been
shown to be effective in correcting residual skin changes
after incomplete regression of hemangiomas or failure
of previous therapy. Under the influence of laser energy,
a significant reduction in the manifestations of superficial
telangiectasias was observed both during the period
of hemangioma involution and after its completion.

DISEUSSION

Taking into account the results obtained in the above
sections of the work, we have developed a protocol for
individual selection of tactics for managing children with
external skin hemangiomas in children of different ages.

At the same time, we divided the possible clinical
scenarios of the course of pathology that a specialist
may encounter during the initial consultation into three
groups, according to the severity of the pathology and the
clinical condition of the patient. Subsequently, for each
of the 3 groups of patients, we developed general criteria
and characteristics for a specific recommended method
of treatment of HA in children (Table 1).

OputriHansHi 4ocnifXeHHR
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Tabnuun 1. AnropyTm BUGOPY METOAY NiKYBAHHA rEMaHTIOM 30BHILHLOT NoKani3auil B nefiaTpudHii nonynauii
Table 1. Algorithm for selecting a treatment method for externally localized hemangiomas in the pediatric population

CTyniHb TAXKOCTI
KniHiyHaro nepebiry /
Severity of clinical
course

Kputepii posnoginy
no rpynam/ Grouping
criteria

flokanizauis A 8
HEKPUTULYHUX AiNAHKAX,
Be3 3arpo3s chyHKLjio-
HarnbHUX MoPyLUEHs.
Crapia po3sutky: cTabi-
nisauii, cnoHTaHHoT
iHBOMOUIT.

Bik auTuHu; >6 mic/
Localization of HA

in non-critical areas,
without the threat of
functional disorders.
Stage of development:
stabilization,
spontaneous involution,
Child's age: >6 months

Nokanisauia FA B KpUTUHHUX Ta byHKUIOHANLHO
3HAYUMUX JiNSHKAX.

Craaia po3suTky: Byab-aka.

Bik: 6yab-akuii.

Po3mipu: He matoTb 3HaveHHs/ Critical and functionally
significant areas.

Development stage: any.

Age: any.

Dimensions: don't matter

Micuesi Ta/aGo 3aransHi
yCknagHeHHs nepe-
Biry M'A: WwWeKAKUA pict
BUPa3KyBaHHS, Koary-
nonartii, komnpecia
OTOUYHOYWX opraHie,
HEKPO3U, BTOPUHHE
iHhikyBaHHA, KpOBOTEYI
Towo/ Local and/or
general complications
of the course of

HA: rapid growth of
ulceration, coagulopathy,
compression of
surrounding organs,
necrosis, secondary
infection, bleeding, etc.

Xapaktepuctuka
TAKKOCTI KNiHIYHOFO
cTaHy nauieHta/
Characterization of
the severity of the
patient's clinical
condition

BigacyTHicTb puaukis
PO3BUTKY HeBaxaHux
ecTETUUHUX HACTigKIB
Ta XUTTEBO Hebes-
NeYHUX yCKknaaHeHs/
No risk of developing
undesirable aesthetic
consequences and
life-threatening
complications.

HagssHiCTb pu3nKiB po3BUTKY ecTeTuuyrux Ta/abo
hyHKUiOHaNLHUX HacNigKiB. FIPUCY THICTL NOTEHUIRHUX
pPU3uKiB HOPMYBAHHA YCKNAAHEHb, L0 MOXYTh CTaHO-
BUTW 3arposy ANA XuTTsa navieHTie/ The presence

of risks of developing aesthetic and/or functional
consequences. The presence of potential risks of
developing complications that may pose a threat to
the patients’ lives.

HasgHicTL RporHoc-
TUYHO HECMPUSTIIUBIX
KOCMETUYHUX Ta OYHK-
LiOHAaNBHKUX po3nagis
abo 3arpo3nuasmx

ATIA KUTTA CTaHiB

6yAa- AKoro cTyneHs
puauky / The presence
of prognostically
unfavorable cosmetic
and functional disorders
or life-threatening
conditions of any degree
of risk

MeTtod nikyBaHHs

[A, 1o pekoMeHay-
eTbCa A0 Bubopy/
The recommended
treatment method for
HAis

[OuHamiuHe cnocTte-
pexenHsa/ Dynamic
observation

|. QrHamidHe cnocTepekeHHa B cTaaii ctabinisauii,

y Bili NavienTa > 6 Mic., Ta cTaaii cnoHTaHHOT iHBOAIOUII.
\I. NixyBaHHs y cTaaii nponicepauii

1. MeaukaMeHTo3He; (nponpaHononTepanis, npegHi-
30N0HTEpanisy).

2. XipypriyHi MeToau:

2.1. Ckneponepanis.

2.2. BuciueHHa (4acTkose abo nosHe)

3. JlazepHa xoarynsauis.

TMokasaHHs:

- nosepxHesi MA;

- amilwaHi FA 3 MeToIo BNAWBY Ha iX MoBepxHIo, nicns
iHBOMIOUIT NiGLIKIPHOT YaCTUHY Ha BINbLL paHHix eTanax;
- peanayanbHi NPOSBY Ha LLKIpi BHACNIAOK HENOBHOT
CrnoHTaHHoI perpecii aGo nonepeaHix MeToais NikyBaHHA.
fpoTunoxasaHHs:

- rnuBoki MA 6e3 noTeHUiT A0 iHBONOLT NijWKipHOT
YacTWHY;

NiAWKIPHOrO KOMMOHEHTA,

- HASBHICTb CYMYTHLOT COMATUYHOT NATONOFIT, NpY AKIA
pU3UK NPOBEAEHHA 3aranbHoi aHecTesii 3HauHo nepe-
BULLYE KOPUCTL Bif 0BPAHOro MeToAy NiKyBaHHS;

- HaaMipHa IHCONALA NPOTArOM WOHaWMEeHLWEe 4-x
OCTaHHIX TUXHIB aB0 3aCTOCYBaHHSA NIKAPCLKUX
npenaparis, Wo BUKAUKaTL (poToceHcnBinisaviio.
IIns nasepHoi koarynauii FA BUCOKOE(EKTUBHAM

€ CeNeKTUBHWIA iMNynbcHUii nasep VBeam Perfecta
(Candela, USA) 3 A0BXUHOIO XBUNi 595 HM.
PekoMeHAOBaHi NapaMeTpy nasepa: AiaMmeTp CBiT-
A0BOT NNsIMU B Mexax 10—12 MM, PiBHI NOTYXHOCTI

[uHamivHe crocTepe-
HEHHS HE NPUMNYCTUMO,
MpoTtunoxasanHa Ao
nasepoTepanii: HanB-
HICTb FOCTPUX 3anansHux
npouecie B AinAHUi
NPOMEHEBOro BNNUBY, Lo
nnaHyetkea / Dynamic
observation is not
allowed.
Contraindications to laser
therapy: the presence

of acute inflammatory
processes in the area

of planned radiation
exposure

OpuriHanbHi 4OChiAXeHH:
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lpodosxerHs mabnuui 1/ Continuation of Table 1

eHeprii 8ig 9,5 Ao 12,5 Ox/cm?, TpMBANICTL KOPOTKUX
iMnynecie Big 0,45 a0 1,5 mc. KopoTki, 80 0,9 Mc,
iMNYNbCU pekoMeHA0BaHi Npu NOBEPXHEBIl Noka-
nisauil cyAUHHUX YyTBOPEHb, WO CTPYKTYPHO, NP1
Aepmarockonii, npeacTaBneHi TOHKUMKU CyivHamu,

AKi He BUCTYNaloTb Ha4 piBHeM WKipu. TpU BUNUHAHHI
A, aKi yTBOpeHi BinbLUWMK B AiaMeTpi CyAWHaMU, Haa
NOBEPXHEHIO LWKIpK TPUBANICTL iMNynbey >1,0 Mc.
TpusanicTs ceaHcy nasepoTepanii 10 — 30 xB., Kinb-
KicTb ceaHcie 1-8, cepeaHi iHTEPBANU Mix ceaHcamu
Big 4 — 6 TuxHiB A0 3 — 6 Micauis.

4. KomBiHOBaHi MeToAU NiKyBaHHS.

TMokazaHHsA: HeedEKTUMBHICTL NPOBEAEHHS ajekBaT-
ROro nikysaHHs [A 3a A0NOMOrol MOHOMAKTOPHOIO
NiKyBaHHA, 3 OrNAAY Ha BIPOTifHICTL OTPUMAHHA He3a-
AOBIMbRUX Pe3yneTaTiB NOPIBHAHG i3 yMoBaMu KOMBi-
Hauil MeToAUK.

[poTYNOKa3aHHA: NPOrHOCTUYHA «BMNEBHEHICTLY Y
TOMYy, tio BaratohakTopHUIA BNNUB 35aTeH 3abes-
NeYnTN TaKUA CAMUI PesynkTaT, Ak i Npu BinbLwin
TpuBanocTi MoHothakTopHoro snnuey/ |. Dynamic
observation in the stabilization stage, at the patient's
age >6 months, and in the stage of spontaneous
involution.

Il. Treatment in the proliferation stage

5. Medication: (propranolol therapy, prednisolone
therapy).

6. Surgical methods:

6.1. Sclerotherapy.

6.2. Excision (partial or complete)

7. Laser coagulation.

Showings:

- surface HA;

mixed HAs to affect their surface, after involution of
the subcutaneous part at earlier stages,

- Residual skin manifestations due to incomplete
spontaneous regression or previous treatments.
Contraindications:

- deep HA without the potential for involution of the
subcutaneous part;

- mixed HAs until the period of spontaneous
regression of their subcutaneous component;

- the presence of concomitant somatic pathology,

in which the risk of general anesthesia significantly
exceeds the benefit of the chosen treatment method;
- excessive sun exposure for at least the last 4 weeks
or use of medications that cause photosensitivity.

For laser coagulation of HA, the selective pulsed laser
VBeam Perfecta (Candela, USA) with a wavelength of
535 nm is highly effective.

Recommended laser parameters: diameter of the light
spot within 10 — 12 mm, energy levels from 9.5 to 12.5 J/
cm?, duration of short pulses from 0.45 to 1.5 ms. Short
pulses, up o 0.9 ms, are recommended for superficial
localization of vascular formations, which structurally,
during dermatoscopy, are represented by thin vessels
that do not protrude above the skin level. For protrusion
of HA, which are formed by vessels larger in diameter,
above the skin surface, the pulse duration is >1.0 ms.
Duration of laser therapy session 10 — 30 min., number
of sessions 1 — 8, average intervals between sessions
from 4 - 6 weeks to 3 — 6 months.

8. Combined treatment methods.

Indications: ineffectiveness of adequate treatment of
HA using monofactorial treatment, given the likelihood
of obtaining unsatisfactory results compared to the
conditions of a combination of methods.

QOpuriHanbHi 4OCNIAXKEHHA
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MpodosxeHqHs maénuui 1/ Continuation of Table 1

exposure.

Contraindications: prognostic «confidence» that
multifactorial exposure is capable of providing the
same result as with a longer duration of monofactorial

BianosigHo pno HaBegeHol Buile cxemu BuGopy
METOAY MiKyBaHHA NALIEHTIB i3 reMaHriomamu 30BHiLUHbOT
nokanizauii, nasepHa Tepanis NokasaHa nepesaxHo 4Ns
yTBOpEHb, BigHeceHUX A0 Il rpyfin 3a cTyneHem TAXKOCTI
KniHiuHoro nepe6iry. Lle nauieHTW, y SKux iCHYe pU3MK
PNO3BUTKY HE NULLIE KOCMETUYHUX, ane W yHKUIOHaNBHO
3HauyLLMX ycKknagHeHb, ocobnuBo 3a HaABHOCTI naTono-
TiYHUX BOTHULL Y KPUTUHHUX aHATOMIMHUX AiNAHKaX,

[o kareropii remaHriom, fikyBaHHA skux mMoxe GyTu
obmexeHe nUWE Ma3epHOI0 Koarynsuiel, HanexaTb
noeepxHesi iHpaHTUNLHI dopmu. flasepoTepania Takox
AouinbHa MpuU 3MillaHWX reMaHrioMax, Lo OXOMnioHTb
AK NOBEPXHEBi, Tak i NIAWKIPHI Wapw, 3a YMOBU none-
PERHbOrO BNNMBY Ha NIAWKIPHAA KOMMOHEHT iHLUMMMW
Metogamin — MedukameHTosHuM abo  cknepoTepane-
BTU{HUM. Kpim TOro, nasepHa koarynsuisi € ecbekTuBHIUM
METOAOM YCYHEHHA pesufyanbHUX LWKIPHUX 3MiH, SKi
3aANWUMANCE MICNA 4YacTKOBOI CNOKTaHHOI iHBOMOUIT
remaHriomvn abo BHacnigoK NONEPeAHLOro NikyBaHHs.

Cepepn npotunokasaHb 40 Na3epHOro NikyBaHHA cnij
BUAINUTW Taki cTaHn: rnuboki opmMu reMaHriom; smillaHi
rEMaHrioMn A0 3aBepLUeHHA iHBOMWOUIT X NigLIKIpHOro
KOMMOHeHTa; HasBHICTb COMaTUYHUX 33XBOPHOBAHb,
3a AKUX PU3IKK NpOoBEJEHHS 3aranbHoi aHecTesii nepe-
BULIYEe O4YiKYBAHY KOPWCTb Bif BTPYYaHHSs; 3ananbHi
npolecy LUKIpU Yy 30HI NNaHoBaHOro BMIUBY; HaAMipHa
iHconauin (3acmMara NpoTAroM OCTaHHIX YOTUPLOX TUXKHIB);
npuitomM nikapcbkux 3acobis, WO BUKNUKaKTL abo nigcu-
noloThL hoToceHcubinisauito.

3acTocyBaHHA 3a3Ha4eHoro anropuTMy subopy Tepa-
NEeBTUYHOI TaKTUKK 3abe3nevye AOTPUMAHHSA CyYacHWUX
NPUHLMNIE ManoiHBA3WBHOI MEAULUMHW, CNPAMOBAHUX
Ha edeKTUBHY KOPEKUIl0 CYAMHHUX NaToMori LuKipu
Ha PI3HUX eTanax iX KNiHIMHOFO PO3BUTKY.

XapakTepucTUKa rpyn XBOPUX TA AHAAI3
pe3yAabTaTiB AIKYBAHHS AiTel 3 TA
* AAfl AOCAIAXEHHS AKOCTI XUTTA

Mig yac ouiHOBAHHA AKOCTI KUTTA LiTéN i3 remanri-
OMaMK 30BHIWHBLOI flokamniaauil, NikyBaHHA AKUX NPOBO-
AWMNOCh BIANOBIAHO [0 3anNPOMNOHOBAHOIO anropuTMmy
s8ubopy TepanesTWYHOI TakTuku, Byno npoaHaniaoBaHo
pes3ynbTaTh NikyBanHA 87 nauieHTis. YCi Aity oTpumysanu
Tepanito remaHrioM i3 3acToCyBaHHAM Pi3HUX METOZLIB.

3aransHy BMBIpKY NayieHTiB noginexo Ha ABi niarpynu.
o | rpynu (rpynu nopisHaHKSA) yeidwny 40 giten, niky-
B&HHA AKWX NPOBOAUNOCA A0 BNPOBAAXEHHA pPO3pOo-
BneHoro anroputmy, To6T0 63 3acTocyBaHHA nasepHol
koarynauii. I rpyny (rpyny AOChiAXeHHA) cknanu
47 nayieHTis, 3 AKUX 36 Manu akTUBHI hOPMU reMaHrioM,
a 11 — pesvayanbHi 3MiHW LLKIpW. YCi BOHU MPOXOAWNU
NiKyBaHHA BIAMNOBILHO A0 KPWUTEPIiB 3aNpONOHOBAHOID
anropuTMy, Wo nepesbaqaB BUKOPUCTAHHR nasepHol
Koarynsiuii cysuHHUX YyTBOPEHS.

OCHOBHUM KpWUTEPIEM 3aBEPLUEHHS NiKyBAHHA BBAXA-
Nacs NoBHa BIACYTHICTL KNiHIYHUX @B0 iHCTPYMEHTaNBHUX
O3HAK CYAMHHOI MYXMWHW, BKMKOMHO i3 3anUWKOBUMU

According to the above scheme for choosing
a treatment method for patients with external
hemangiomas, laser therapy is indicated primarily for
lesions classified as group Il in terms of clinical severity.
These are patients who are at risk of developing not only
cosmetic but also functionally significant complications,
especially in the presence of pathological foci in critical
anatomical areas.

The category of hemangiomas whose treatment can
be limited only to laser coagulation includes superficial
infantile forms. Laser therapy is also appropriate for
mixed hemangiomas involving both the superficial and
subcutaneous layers, provided that the subcutaneous
component has been previously treated with other
methods — medication or sclerotherapy. In addition,
laser coagulation is an effective method for eliminating
residual skin changes that have remained after partial
spontaneous involution of hemangiomas or as a result
of previous treatment.

Among the contraindications to laser treatment,
the following conditions should be highlighted: deep
forms of hemangiomas; mixed hemangiomas before
the completion of involution of their subcutaneous
component; the presence of somatic diseases in which
the risk of general anesthesia exceeds the expected
benefit of the intervention; inflammatory processes of the
skin in the area of planned exposure; excessive insolation
(tanning within the last four weeks); taking medications
that cause or enhance photosensitivity.

The use of the specified algorithm for choosing
therapeutic tactics ensures compliance with modern
principles of minimally invasive medicine aimed
at effective correction of vascular pathologies of the skin
at different stages of their clinical development.

Characteristics of patient groups and analysis

of treatment outcomes in children with
GA for quality of life research

During the assessment of the quality of life of children
with external hemangiomas treated according to the
proposed algorithm for choosing therapeutic tactics, the
results of treatment of 87 patients were analyzed. All children
received hemangiomas therapy using various methods.

The total sample of patients was divided into two
subgroups. Group | (comparison group) included
40 children, whose treatment was carried out before the
implementation of the developed algorithm, i.e. without
the use of laser coagulation. Group Il (study group)
consisted of 47 patients, of whom 36 had active forms
of hemangiomas, and 11 had residual skin changes. All
of them were treated in accordance with the criteria of the
proposed algorithm, which provided for the use of laser
coagulation of vascular formations.

The main criterion for the completion of treatment was
the complete absence of clinical or instrumental signs
of vascular tumor, including residual manifestations.
To objectively confirm the result, if necessary, additional
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nposamn. [AnA 0B'€KTUBHOTO NIATBEPANEHHA pEe3yrib-

Taty, 3a notpebu, NPOBOAMNUCA A0AATKOBI A0cCni-
AXEHHSA — ynbTPA3ByKOBE CKaHyBaHHA 3 gofnnepo-
rpadicto, komm'ioTepHa abo  marHiTHo-pesoHaHcHa

TOMOrpadpia 3 KOHTPaCTHUM NiACUNEHHAM, aHriorpadis
Towo. OcTatoqHe NigTBEPAXEHHS BIACYTHOCTI peuuauBy
naToNori4HOro Npouecy 3AIACHIBANOCA HE paHille Hix
Yepes WICTb MiCAUIB NICNs 3aBeplieHHR NiKyBaHHs.

B Tabn. 2 HageaeHri pesynsTaTil 0BCTEXEHHA NaLieHTiB
3a 4onNomMorow onutyeanbHuka SF-36 ana obox rpyn.
Mpv UbOMY peaynbTaT 4eTanisoBaHi 3a BCiMa Wwkanamu,
IO BXOASTL A0 AAHOMo ONUTYBaNbHUKA.

studies were performed — ultrasound scanning with
Doppler, computer or magnetic resonance imaging
with contrast enhancement, angiography, etc. Final
confirmation of the absence of recurrence of the
pathological process was carried out no earlier than six
months after the completion of treatment.

The table 2 shows the results of the SF-36 questionnaire
for both groups. The results are detailed for all scales
included in this questionnaire.

Ta6nuusa 2. MNMokasHuky hisUYHOro Ta NCUXOMNOrYHOTO KOMMOHEHTIB 340POB’A Y AiTel NicNA NikyBaHHA reMaHriom pisHoi nokanizauii
Table 2. indicators of physical and psychological health components in children after treatment of hemangiomas of different localizations

. . PisHuLs B 3MiHax nokasHukis,
| rpyna nopieHaAHRSA | Il rpyna gocnigeHHs TG e T B
HasBa tikanu koMnoHeHTa 350poR's/ Health (n = 40)/ Study (n=47)/ L . Py K
Difference in changes p
component scale name group | Study group i ey )
(n = 40) (n = 47) in indicators that occurred
between groups
DiznyHKil kKoMNoHeHT 3gopos’a/ The physical component of health
diznuHe yHKLioHyBaHHA, (PF)
Physical functioning, (PF) Sl ol = 11 <0,05
Ponese disnyHe dyHKUiOHYBaHHSA, (RP)
Role-based physical functioning, (RP) 75212 146215 & <0,05
IHTeHCUBHICTL Gonto, (BP)
Pain intensity, (BP) 6,3+11 19+04 44 <0.05
3arankHuii cTan 350poe’s, (GH) 372444 628+38 206 <0.05
General health, (GH) T o ' '
: McuxonorivHuii KoMnoHeHT 3a0poB’a/ Psychological component of health

HuTtTtesa akTusHicTs, (VT)
Vital activity, (VT) 331+24 52,5+42 19,4 <0,05
Coujziepe| y-KUIOHy BaAHA,(SF) 423434 70,4 +6,1 28,1 <0,05
Social functioning, (SF)
Ponese emouitiHe dyHKLioHYBaHHSA, (RE) 280446 63.4+82 345 <005
Role-based emotional functioning, (RE) T = ' '
Mecuxiyne 3popor’s, (MH)
Mental Health, (MH) 396+3.2 658+586 26,2 <0,05

flpumitka / Note:

*p ~ BIPOrigHICTh pisHMLbL NoKa3HKUKIB M | rpynoto nopieHsHHA Ta 1l rpynolo gocniaxerHsa.
*p — probability of differences in indicators between the first comparison group and the second study group.

Takox pesynbTatu oBCTEXeHHs nauieHTiB npea-
CTEBUNMY Yy Burmagi  okpemux rpadikis signosigHo
40 WKan di3nyHoro Ta NCUXONOriYHOrO KOMMOHEHTIB
3nopoe’s (puc. 5, ).

Y mMexax AaHoro evany AOCHiAXeHHS NOKasHUKU
hisnuHoro komnoHeHTa 340poBR’S 3a BiNbLICTO LWKan,
30Kpema isuuHe YHKLIOHYBAHHS, POMboBe hizuuHe
PYHKLIOHYBAHHA Ta {HTEHCUBHICT Gonto, AemMoHCTpy-
BanNM Gnu3bki 3HaYeHHA MiX rpynamu. Budatkom Byna
uiXana zaransHoro craHy 340pPOB's, Ae CroCTepiranocs
nigsuiliesHs y 1,69 pasa s Il rpyni. Taka TeHgeHLia cBig-
41Th APO BIAHOCHY CTabiNbHICTb i3NYHUX MOKA3HUKIB MiX
rpynamMu, 3a BUHATKOM 3arafnbHOro CamonouvyTTa naui-
EHTIB. Ha BigMIHY Bif uboro, ANS WKan, Wo opMyHTh
NCUXONOMYHUA KOMNOHEHT 3J0POB'A — XKUTTEBOI aKTWB-
HOCTI, coUianbHOro yHKLIOHYBaHHSA, PONLOBOrO eMOLiit-
HOFO OYHKLIOHYBAHHS Ta NCUXIYHOMO 340POB’'A — BUABIEHO
CTATUCTUYHO 3HaYyLi BiAMIHHOCTI. OTpUMaHi peaynb-
TaTu CBIfYaTb MPQ BUPAXEHE MOKPALUEHHA NCUXono-
rfiYHUX acneKTiB RKOCTI KUTTA Y NaUiEHTIB, AKi NiKkyBanucs
33 anropuTMOM i3 BUKOPUCTaHHAM nasepHol koarynsuii.

Also, the resuits of the patient examination were
presented in the form of separate graphs according
to the scales of physical and psychological health
components (Fig. 5, 8).

Within this stage of the study, the indicators of the
physical component of health for most scales, in particular
physical functioning, role-based physical functioning and
pain intensity, demonstrated similar values between the
groups. The exception was the scale of general health,
where an increase of 1.69 times was observed in group
Il. This trend indicates the relative stability of physical
indicators between the groups, with the exception of the
general well-being of patients. In contrast, statistically
significant differences were found for the scales that form
the psychological component of health — vital activity,
social functioning, role-based emotional functioning and
mental health. The results obtained indicate a pronounced
improvement in the psychologica! aspects of the quality
of life in patients who were treated according to the
algorithm using laser coagulation. The indicator of vital
activity, which reflects the level of energy and vitality
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Moka3HUK KUTTEBOT aKTUBHOCTI, KW Bifobpaxae pieeHb
eHeprii Ta >KUTTEBWX CUM nauieHTa nicns fikyBaHHs,
6ye y 1,59 pasa suwum y I rpyni nopisHaHo 3 | rpynoto.
MokasHnk couianbHOro OYHKUIOHYBAHHS, LIO XapaKkTe-
pU3ye BNMMB CTaHy 3A0POB’A Ha 34aTHICTL OpaTh yyacTb
Yy CiIMeAHOMY Ta CouianbHOMY XWTTi, TAKOX SEMOHCTPYBAB
nepesary y 1,66 pasay nauieHTis Il rpynu sigHocHo rpynu
NOPIBHAHHA. [ToKa3HUK POMbOBOro eMOoUIAHOTo dyHKLio-
HYBaHHA, SKUA BU3HAYaE CTyNiHb eMOoUiiHUX 0BMexXeHb
Yy TNOBCSKAEHHIW AianeHocTi, y Il rpyni nepesulyBas
BIANOBIAHWI NokasHuK | rpynu malixe y 2,2 pasa. PiseHb
MCUXIYHOTO  30POB'A, WO XapakTEpWU3ye 3aranbHum
EMOUHUA CTaH | NO3UTUBHUIA HACTPIN, TakoX BYB 3HAYHO
suwum y Il rpyni — y 1,66 pasa nopieHsHo 3 | rpynoto.
Ulkana saranbHOro CTaHy 340POB'A, IO € KMHOYOBOO
AN OUIHKW hisnvHOro KOMNOHEHTA, nokasana nepesary
8 Il rpyni Ha 29,6 Gana (62,8 + 3,8 npotn 37,2 + 4,4;
p < 0,05). AHanoriyHo, NOKasHUK NCUXIMHOTO 340POB'A
AK NPOBIAHA LWKana NCUXONOrivHOro KOMMoHeHTa 6ye v ||

of the patient after treatment, was 1.59 times higher
in group I compared to group |. The social functioning
indicator, which characterizes the impact of healith
status on the ability to participate in family and social
life, also demonstrated a 1.66-fold advantage in patients
of group Il compared to the comparison group. The role-
emotional functioning indicator, which determines the
degree of emotional limitations in everyday activities,
in group Il exceeded the corresponding indicator of group
| by almost 2.2 times. The level of mental health, which
characterizes the general emotional state and positive
mood, was also significantly higher in group Il — 1.66 times
compared to group I. The general health scale, which
is key for assessing the physical component, showed
an advantage in group ll by 29.6 points (62.8 + 3.8 versus
37.2 £ 4.4, p < 0.05). Similarly, the mental health indicator
as the leading scale of the psychological component was
26.2 points higher in group Il (65.8 + 5.6 vs. 39.6 + 3.2;
p < 0.05), confirming a more pronounced improvement
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rpyni suwum Ha 26,2 6ana (65,8 £ 5,6 npotun 39,6 + 3,2;
p < 0,05), wo niaTsepaxye Binbll BUPAXKEHE NOKPALUEHHS
eMouiiHoro Gnarononyyys nauieHTIB MicNa NiKyBaHHA
I3 3aCTOCYBAHHAM anropuTmy nasepHol Tepanii.

BUCHOBKH

Ha ocHoBi pesynbTaTie aHkeTyBanHa Batbkis naui-
€HTIB 3a onuTysBanbHWKkom SF-36 MoxHa 3pobuTu
BUCHOBOK, WO 3aCTOCYyBaHHA RO3POBNEHOro anroputMy
BMOOPY TAKTUKU NIKYBAHHA reMaHrioM i3 BUKOPUCTAHHAM
NasepHoi koarynauii cnpusie NoKpatleHHI AKOCTI KUTTA
AiTeR y nopiBHAHHI 3i CTAHAAPTHUMKU MeToaamiu Miky-
8aHHA. BuaBneHo, Wo 3aranbHWiA CTaH 380poOB’'A AiTen,
L0 OLHIETLCA AK PISUYHUIA KOMMOHEHT, NABULLUBCR Ha
29,6 6ana, WO CBIAYWTL NPO NOMITHE NONINLUEHHS 3aranb-
HOMG CamMonouyTTA Ta cTabinbHoCTi (hisudHUX DyHKLIA
nicns nikysaHHA. MCUXonoriYHUA KOMNOHEHT AKOCTI XUTTA
NPOAEMOHCTPYBAB BUPaXeHe MNOKPALEHHS: MNOKa3HWUK
NCUXIYHOTC 340POB’'S NIABULLMBCS Ha 26,2 Bana, XUTTesa
aKkTWBHICTL AiTeit 36inbwwunaca y 1,59 pasa, couiantHe
dyHKUiOHYBaHHA Nokpawwmnocs y 1,66 pasa, a ponsoBe
eMoLiiHe DyHKLUioHYBaHHA — Malixe y 2,2 pasa y nopie-
HAHHI 3 NaLieHTamu, AKI NPOXOAUNU MiKyBaHHA 3a CTaH-
AapTHUM nigxofoM. Taki 3MiHW CBif4aTb NPoO 3HadRre
MoKpaLleHHa emouiiHoro Bnarononyyys, piBHA eHepril,
3fatHocTi BpaTy yvacTe y couianbHOMYy Ta ciMeliHoMy
HUTTI, @ TaKOX MPO 3MEHLUEHHA eMOLiHUX 0BMexeHb
y noscAkAeHHin pisnbHocTi. OTpumaHi paHi nigTeep-
AXYI0Tb KNiHIYHY 3Ha4yLWiCTb BNPOBAAXKEHOIO anropuTMmy
NiKyBaHHA 3 BUKOPUCTAHHAM NasepHoi koarynsauii ans
AiTel i3 NOBEPXHEBUMU TeMAHMIOMaMIK 30BHILLHLOT fioKa-
nisauii, AeMoHCTpyloYK, Lo HoBwiA nigxig 3aGeaneuye
BinbLLU KOMNNAEKCHe NOKpatleHHRA AKOCTI XUTTS sK (iznu-
HOFO, Tak | NCUXOMOriYHONO KOMMOHEHTa B NOPIBHAHHI
3i CTaHAAPTHUMIW METOAAMU Tepanii,
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in the emotional well-being of patients after treatment with
the laser therapy algorithm.

CONCLUSIONS

Based on the results of the SF-36 questionnaire
survey of patients’ parents, it can be concluded that
the use of the developed algorithm for choosing the
tactics of treating hemangiomas using laser coagulation
contributes to the improvement of the quality of life
of children compared to standard treatment methods.
It was found that the general health of children, assessed
as a physical component, increased by 29.6 points,
which indicates a noticeable improvement in general
well-being and stability of physical functions after
treatment. The psychological component of the quality
of life demonstrated a pronounced improvement:
the mental health indicator increased by 26.2 points,
children’s vital activity increased by 1.59 times, social
functioning improved by 1.66 times, and role-emotional
functioning — almost 2.2 times compared to patients who
underwent treatment using the standard approach. Such
changes indicate a significant improvement in emotional
well-being, energy level, ability to participate in social
and family life, as well as a decrease in emotional
limitations in everyday activities. The obtained data
confirm the clinical significance of the implemented
treatment algorithm using laser coagulation for children
with superficial hemangiomas of external localization,
demonstrating that the new approach provides a more
comprehensive improvement in the quality of life of both
the physical and psychological components compared
to standard therapy methods.
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O6MeXEeHHA AOCAIAXKEHHA

ABTOPW PYKONUCY CBIJOMO 3aCBifuylOTh, WO nNpescTasneHe
AOCRIAXeHHA mMae OBOMEXEHHA, 3yMOBMeHi {#oro Agu3aiHoM
i BUKOHAHHAM. OBcepBaliiHNA/PETPOCNEKTUBHUIA Ta/aBo 0AHO-
UEHTPOEBNI xapakTep He Aa€ MACTAB AN NPUYUHHNX BUCHOBKIB
i 3Gepirae pu3mnK CeNekUiRROro 3MileHHS] Ta 3anM1LIKOBOT 3Millly-
BanbHOT Aii, Nonpn BUKOPUCTaHHA GaraTodakTOpHWUX Mofene,
niabopy 3a CXUMLHICTIO Ta IHWUX NiSXO0AIE A0 KOHTPOMK 3MiLLy-
BanbHUX YUHHUKIB. Po3mip i cknag eubipku [N; knodyoBi xapak-
TEPUCTUKU] OBMEXYIOTE TOYHICTH OUIHOK i NEepeHOoCUMICTb
peaynbTatie 3 ornagy Ha ocobnuBOCTI MapLIpyTU3aUil nauieHTis
i IPaKTUK HaaaHHA aonoMoru B YkpaiHi. [ina MiHimizaudil snausis
CTAHAaPTU30BaHO BUMIPIOBAHHA, NPOBEAEHO HABYAHHA OLHKO-
B34iB, 3@ MOXNMUBOCTI 38CTOCOBAHO «3aACRIMNAEHHS», BUKOHAHO
aHanian YyTNUMBOCTI. Y3aranbHIOBaHICTL BUCHOBKIE oBMexeHa
KOHTEKCTOM; MiATBEPAXKEHHS NOTPebye NPOCHEKTUBHUX MYNbLTU-
UEHTPOBUX AOCNIAXEHL, OBI'PYHTOBAHUM PO3PaXYHKOM NOTYH-
HOCTi, 30BHIWHLOW BanNigauield Ta AOTPUMaHHAM HanexHol
KniHivHOY NpakTuku (Good Clinical Practice — GCP).

.I'IepcneKTunu NOACQABLLIMX AOCAIAXKEHB

Tonpu Wupoke BUKOPUCTAHHA NasepHoi koarynauii y nikysaHHi
remMaHriom y gitei, 3bepiraetecs rnotpeGa 8 YTOUHEHHI NPoTo-
KoniB. Hacamnepes HeobXiaHi NopieHANbHI A0CNiAXEHHA edek-
TUBHOCTI pisHux Tunis nasepis (PDL, Nd:YAG, CO,) sanexHo
8ia rMubuHu, posmipy Ta nokanizauii ypaxeHHsa. Baxnusum
HanpaAMKOM € iIHAUBIZYyanisauia NapamMeTpis BRAUBY — NOTYXHOCTI,
TPUBANOCTI IMNYNbCY Ta KiNbKOCTI NMPOLUEAYP, 3 YpaxyBaHHAM
BIKY AWUTUHW | dhoToTUNY WKipW. (1epCNeKTUBHUM € MOEAHAHHS
nasepHot Tepanii 3 MeauKaMeHTO3HUM NiKYBAHHAM, Hacamnepea
i3 B-BnoxaTopami, Wo MOXe CKOPOTUTU Yac perpecy i SMEHLINTU
pU3nK NoBiuHuX 3MiH, Takox noTpebytoTe yBary metoan aHeHo-
NEHHSA | 3HMKEHHA TPaBMATUUYHOCTI, 0COBNUBO Y AiTell paHHbLOTO
8iky. BaxnuenM € BUBYEHHA LOBFOTPUBANUX PE3ynsTaTiB Miky-
BaHHA — 4aCTOTU PeunausiB, KOCMETUYHUX HACNIAKIB i Bnnusy
Ha AKICTL ¥UTTA. TexHiYHe BAOCKOHANEHHS! Na3epHUX CUCTEM
Ta 3aCTOCYBAHHA eNeMEHTIB LUTYYHOTO IHTENEKTY ANSA NPOrHO3Y-
BaHHA BIANOBIAI Ha Tepanilo MOXYTb CYTTEBO NigBULUTY Beaneky
i edexTuBHicTh. MNoganslia cTaHAapTU3aLia MeToAMK A03BO-
MUTk CHopMyBaTW YHithikoBaRI KNiHiYHI pekomeHaaLil.
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Limitations of the study

The authors of the manuscript explicitly acknowledge that the
presented study has limitations obycnosneni its design and
conduct. The observational/retrospective and/or single-center
nature precludes causal inference and entails a risk of selection
bias and residual confounding, despite the use of multivariable
models, propensity score matching, and other approaches
to control for confounding factors. The size and composition of the
sample [N; key characteristics] limit the precision of estimates
and the generalizability of the results, given the specific features
of patient referral pathways and healthcare delivery practices
in Ukraine. To minimize these effects, measurements were
standardized, assessors were trained, blinding was applied
where feasible, and sensitivity analyses were performed. The
generalizability of the conclusions is context-limited; confirmation
requires prospective multicenter studies with justified power
calculations, external validation, and adherence to Good Clinical
Practice (GCP).

Prospectis for further research

Despite the widespread use of laser coagulation in the treatment
of hemangiomas in children, there remains a need to refine
clinical protocols. First and foremost, comparative studies are
required to assess the effectiveness of different laser types
(PDL, Nd:YAG, CO,) depending on the depth, size, and
localization of the lesion. An important direction is the
individualization of treatment parameters — energy output,
pulse duration, and number of sessions — taking into account
the child’s age and skin phototype. Combining laser therapy
with  pharmacological treatment, particularly B-blockers,
is a promising approach that may shorten regression time and
reduce the risk of adverse effects. Attention is also needed
toward improving methods of analgesia and minimizing trauma,
especially in young children. The study of long-term treatment
outcomes is essential, including recurrence rates, cosmetic
results, and quality-of-life impact. Technical advancements
in laser systems and the integration of artificial intelligence for
predicting treatment response may significantly improve safety
and efficacy. Further standardization of therapeutic techniques
will help develop unified clinical guidelines.
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KondpAikT iHTepecis

ABTOpPU PyKONWUCY CBIAOMO 3acBiAYYHOTb BIACYTHICTL hakTuy-
HOro abo NOTEHUINHOTO KOHMNIKTY iHTEPECIE LWOAO pesynLTaTiB
uiei poboTu 3 thapmaueBTUHHUMU KOMNAHIAMY, BUPOBHUKaMU
BiomeandHNX NpUCTpOoTB, IHWUMK OPraHi3alismMm, Yui NPOAYKTH,
focnyru, biHaHcoBa NIATPUMKA MOXKYTE ByTu NoB'A3aHi 3 npea-
METOM HajaHux matepianis abo Aki CnoHcopyBanu NpoBejeHi
AOCNIAXEHHA,
’

A.OTPHMGHH’I eTHUHMHUX HopPM

ABTOpPU pyKONWUCY CBIAOMO 3acBiguyioTh, WO JOCNigXeHHs
NPOBOANNOCHL 3 BUKOPUCTAHHAM AAHUX TNEPBUHHOT MeaUuHOT
AokymeHTauil. JocnigxeHHs NPoBeAEHO BigNOBIAHO A0 €TUYHUX
cTaHaapTis enbciHcekol aeknapauii BcecBiTHbOT mMefguuyHOT
acouiauii npo eTUMHI NPURUKMNK RPOBEAEHHS HAYKOBUX MEAUMHUX
AOCNIAXEHb 3a yvacTio NICAUHK, AUPEKTUBU EBPONECLKOro
ToBapucTea 86/609 npo ydacTb niogei y Meauko-Gionoriurux
NOCAIAXEHHAX, @ TaKOX Hakady MiHicTepcTBa OXOpoHU 330poB’s
Yrpatnu Ne 680 Big 23.09.2009 p.

HocnigxeHnHa cxBanere Komicielo 3 nutaHb eTukn Ta BioeTuku
MeAun4Horo dakyneTeTy BiHHUUbLKOro HALiOHANBHOTO MEAUYHOIO
yHisepcuteTy iM. M. Muporosa (suTar 3 npoTtokony Ne 32 sig
26 Bepesns 2025 p.).

BUKOPUCTAHHR WTYYHOrO IHTEAEKTY

ABTOpU PYKONUCY CBIAOMO 3aCBIAYYIOTb, WO Y MPOLECi NpoBe-
AEHHA ANOCNIKeHHA Ta MIAFOTOBKW LIbOTO DPYKOMUCY HE BUKO-
pUCTOBYBANY XOAHUX IHCTPYMEHTIB abo CEepBICiB reHepaTUBHOTO
wiTywHoro iHTenekty (W) ans BukoHaHHA Gyab-AKUX 3aBAaHb,
nepeniveHux y TaKCOHOMIT feferyBaHHsA 3aBjaHb reHepaTuBHOMY
WwTyMHoMy iHTenekty (GAIDeT, 2025 p.). Yci etanu poGotu — Bia
KOHUenTyanizauil A0 (hiHaNLHOrO peparyBakis — BUKOHaHi Ges
3any4veHHA reHepaTusHoro LI, Bukno4HO asTOpamu,

MNepBuHHI AGHi Ta maTepiaAk

ABTOPU PYKOMNKCY CBIOMO 3aCBiAYYIOT, WO NePBUHHA MejuyHa
AOKYMEHTALR Ta CTaTUCTUYHI Ba3n gaHux y poGoTi He BUKopUC-
TOBYBaNWCA. YCi TBEPAXKEHHS Ta y3aranbHEHHA NiAKPINNeHi nocy-
NaHHAMU Ha neplioXepena, [OCTYNHI y BiAKPUTOMY AoCTymi
abo 4epes HaykoBi GiGnioTeuHi pecypeu. [JoaaTkosi matepiany,
o CTocyloThes Npolecy Biabopy Axepen uv getanisauii MeTo-
Aonorii aHanisy, MoXyTh 6yT HagaHi aBTOPOM-KOPECNOHASHTOM
3@ 06rPYHTOBAHMM 32NUTOM.

Inchopmauiia npo ¢hiHAHCYBAHHS

Crarta e dhparMeHTOM MNaHOBOi HayKoBo-gocnigHol poboTu
BiHHWLBKOrO HaUIOHaNbLHOro MEAWYHOrO  YHIBEpCUTETY
iM. M.I. MNuporosa MiHicTepcTBa OXOPOHW 3A0POB'A YKpAiHM
«Po3pofka cyyacHUX Ta BAOCKOHaNEeHHs IiCHYIOMMX MeTogis
AIarHOCTUKM, NikyBaHHA, npodinakTuku Ta peabinitauii xipyp-
riqHoi  natonorii y AiTeli», HOMEp AepaBHOT peecTpaiii:
0123U102436, npuknagHa, TepmiH BukoHaHHA: 2023-2027 pp.,
KepiBHWK — 3aBigyBad Kadeapu auTadol Xipypril, AOKTOp
MeAudHnX Hayk, npocecop B.C. KoHonniubkuii,

BIAOMOCTI MPO ABTOPIB

MNonkoexikoBa KaTepuHa BonogumupisHa — acnipaHT
kadheapu AUTAY0T Xipypril BIHHUMLBKOTO HALIOHAMBHOTO MegU4HOro
yHiBepcuteTy iM. M.I. Muporora MiHicTepcTBa OXOPOHU 350pPOE'A
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