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Llenb nccnepoBaHma: pa3paboTtaTb M NPefoCTaBUTL CXEMY MO YYYLLEHWUIO 3CTETUYECKOTO PE3YNbTaTa B XOAE XMPYPruyeckoro neveHns metogom FUE
npwu llI-IV cTaguax aHaporeHHoM anoneuum no Wkane Hopsyaa-raMmabTOHa NPY NOMOLLM YYETA HaNpaB/eHMA M yIaa pocTa BONOC.

Matepuan U meTogbl: UCCAef0BaHME OCHOBAHO HA GM3NYECKOM M3MEPEHUM YA HAaKNOHa CTEPXKHA BOIOCA MO OTHOLIEHUIO K KOXKe ro/10Bbl, PeTpo-
CMEKTUBHOM aHa/nn3e pesynbTaToB ornepauuit M onpoce 52 NaumMeHToB, KOTOPbIM NpoBoAaMaack onepauusa B 2022-2023 rr. (3asBKa Ha nateHT RU Ne
2024136143). Bce naumeHTbl 6blAM MY}KCKOTO Nosa co cpesHum Bo3pactom 35 neT (oT 25 fo 63 neT), KOTopbiM NPOBeAeHa NepecasKa BOJ0C METOAa-
mu FUE (Follicular Unit Extraction) u DHI (Direct Hair Implantation).

Pe3ynbrathl: Kaxaas 061acTb BONOCAHONO NOKPOBA rO/I0Bbl MMeeT COBCTBEHHbIE XapaKTEPUCTUKM POCTa CTEPKHA BOOCA, U BXKUB/IEHWUE ayTOTPAHC-
NJIaHTaTOB, COMNAcHO GU3MONOTUYECKMM MOKA3aTENAM, MO3BOAMIO YAYUYLIUTL YAOBAETBOPEHHOCTL OnepaLmel (No pesynsTatam onpoca, B Xo4e Ko-
TOPOTro NaUMEHTbI OTAENbHO OTMEYaN eCTECTBEHHOCTb UTOTOB 3CTETUYECKOTO BMELLATENbCTBA). KONMYECTBO BbICTaBAEHWUI HaUBbICILEW OLLEHKM Npu
QHKETMPOBaHMM yBEAUYMNOCH Ha 19,7% nocne Hayana UCNONb30BaHUA METOAMNKM.

3ak/lo4eHne: NpYMeHEHME TEXHUKM € Y4ETOM HampaBAeHUsA U yria pocTa BOJOC B 3aBUCMMOCTU OT 061acTu Nepecaku, a Takke UHAMBUAYANbHbIX
0COBEHHOCTel NaLueHTa HeobXoAMMO BHEAPUTb KaxA0MY Bpayy, KOTOPbIM 3aHUMAETCA nepecagKo BoOC, AN1A YAyYLLEHWA PesybTaToB NPOBOAK-
MbIX OMnepaLyi.

KnioueBble cnoBa: aHOpozeHHas anoneyus, mpaHcnaaHmayus eonoc, FUE, DHI.

Ana uutuposaHuua: KonecHuk Bfl, Maxomosa PA, KonecHuk AA. MeToauKa BuBAeHUA GONNMKYAA MPU ayTOTPAHCMAAHTaLMK BONOC. BeCmHUK ABUYEHHSI.
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FOLLICLE IMPLANTATION TECHNIQUE IN AUTOLOGOUS HAIR
TRANSPLANTATION
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Russian Biotechnology University (ROSBIOTECH), Moscow, Russian Federation

Objective: To develop and present a protocol for improving aesthetic outcomes during surgical treatment using the Follicular Unit Extraction (FUE) method
in patients with stage IlI-IV androgenetic alopecia according to the Norwood-Hamilton scale by taking into account the direction and angle of hair growth.
Methods: The study was based on direct physical measurement of the hair shaft exit angle, a retrospective analysis of surgical outcomes, and a survey of
52 patients who underwent surgery in 2022-2023 (patent application RU No. 2024136143). All patients were male, with a mean age of 35 years (range: 25
to 63 years), and underwent hair transplantation using the FUE and Direct Hair Implantation (DHI) techniques.

Results: Each area of scalp hair cover has specific characteristics of hair shaft growth, and the implantation of autografts in accordance with physiological
parameters improved patient satisfaction with surgery (according to survey results, in which patients separately assessed the naturalness of the final
aesthetic outcome). The number of highest-scoring responses in the questionnaire increased by 19.7% after the introduction of this technique.
Conclusion: The use of a technique that accounts for the direction and angle of hair growth in the transplantation area, along with the patient's individual
characteristics, should be adopted by every physician performing hair transplantation to improve surgical outcomes.
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BBEAEHUE

[0 80% my»KCKOro HaceneHus eBponeonaHOM pacbl CTpagaeT ot
BbiNageHus sonoc [1]. HecmoTps Ha oTcyTcTBME BONEBbIX OLLYLLEHUM
WK OrpaHuyeHns B GpyHKLMOHAbHOCTU OpraHM3Ma u3-3a obbice-
HUS, C NCUXO3MOLMOHAIbHOM CTOPOHbI MPUCYTCTBYET CHUMKEHME Kaye-
CTBA YKM3HW, B CBA3N C YXYAWEHNEM CAMOOLLYLLEHWUA B COLMANbHOM
M3HW. U3-3a 3TOro NaumeHTam HeobXoaMMO XMPYPruyeckoe BmeLla-
TENbCTBO B BUAE NEPEeCcasik1 BOAOC MAMN NCUXONOTNYECKAA NOAAEPIKKa
[2-4]. TekcTypa 1 rycToTa BONIOCAHOTO MOKPOBA Ha FO/10BE CUJ/IbHO B/IN-
AT Ha CamooLeHKy [5].

M3HauanbHO AaHHY NPob6aemy MbITasUCh PELUNTb UCKOUM-
Te/IbHO KOHCEPBATUBHO MeMKaMeHTO3HbIMM cpeacTBamu [6, 7]. Ho, B
CBAA3M C HEOBXOAMMOCTbIO B MOXKM3HEHHOM MCMO/Ib30BaHUM Npenapa-
708, 6ONbWMM KOMYECTBOM NOBOYHbIX 3PPEKTOB, HEBO3MOKHOCTBIO
BOCCTAHOB/IEHWS Y¥KE YTPAYEHHbIX BONOC, AaHHbIE METOAMKM He No-
Ka3blBa/W YA0BAETBOPUTENBHYIO PE3yNLTaTMBHOCTDL [8-11]. Mcxopa u3
3TOro, ceiyac BCE 6onee NonynapHbIM METOLOM IEYEHNA CTAHOBUTCA
ayToTpaHcnAaHTaUMA BONOCAHbIX ponnunkynos [12].

3abop JOHOPCKMX BONOCAHBIX GONNMKYNOB NPOU3BOAAT C 3aTbl-
NIOYHOM 061aCTV FON0BbI, B CBA3M C TEM, YTO B AaHHOM 061aCTV fOHOP-
CKMIN MaTepuan yCTOMUMB K BbINaeHMIO axe noc/e nepeHoca B pe-
LMNWUEHTHYO 30HY [13]. B3ATHe yalle BCEro NpoM3BOAMTCA METOAOM
FUE (Follicular Unit Extraction), B xo4ae KOToporo 3abupaloT ayToTpaHCc-
nAaHTaT rpadTamm (GoNNMKYNAPHBIMM eANHULAMM MO 1-4 BONOCAHDBIX
cTepkHA) [14]. Nanee nepeHoC NPOM3BOAMTCA B NOAFOTOB/EHHbIE B
PeLMnMeHTHOM 30He MUKpooTBepCcTUA. Mpn GopMUPOBAHUM MUKPO-
OTBEPCTUI U «BHEAPEHUM» rPadToB KpaliHe BaXkHO cob0AaTb COOT-
BETCTBYOLME PU3MONOTMYECKMM HANPaBAEHMA U YI/Ibl NOCaLKM Ha
Pa3HbIX Y4ACTKAX KOXM Fon10Bbl AN1A NONYYEHUA ECTECTBEHHOMO BUAA
BOJIOCSIHOTO NOKPOBA rooBblI [7].

Ha TeKyLmii MOMEHT HET MOJHOLEHHbIX MaTepuanos, No Ko-
TOPbIM MOMHO CyOuUTb O CXeMe nepecaku. BonbWMHCTBO orpaHu-
umBaetca GOPMYIMPOBKOM «HOPMMPYIOTCA MUKPOOTBEPCTUS, Ha-
NpaBNeHWSA KaHaN0B KOTOPbIX COOTBETCTBYIOT HanpaB/iEHWUIO poCTa
Bos1oc» [15]. /Inbo roBopmTCA NPO pasHbli yron pocTa, Ho B popmarte
«YYUTBLIBAETCA YroN POCTA BO/IOC HA FO/I0BE, KOTOPbIW B 6O/bLUMHCTBE
C/ly4aeB COCTaBAAET Ha pasHbIX y4acTkax ronosbl ot 10-15 no 90 rpa-
[lyCOB» UM «TaK, B cpeHem yron sonoca 15-30 rpagycos» [16]. 3To
He No3Bo/AET CHOPMMPOBATL YETKYHO KapTUHY MO B3aUMOAENCTBUIO U
YYET AaHHbIX BaXKHEMLWMX NOKa3aTenel B cobcTBeHHOM paboTe, YTo 1
nobyanno aBTOPOB K M3y4eHMIO LaHHOMO BOMpOCa.

LLENb UCCNEQOBAHUA

PaspaboTtaTtb M NpeaocTaBuTb CXEMy MO YAYYLEHUIO 3CTETUYe-
CKOro pesynbraTa B xofe xupyprudeckoro nedyenus npwm llI-IV ctagmax
aHAPOreHHON anoneuymn Npy NOMOLLYM Y4ETa HanpaBAeHUA U yria po-
CTa BOAOC.

MATEPUAN U METOAbI

MccnenoBaHne 0CHOBAHO Ha GU3NYECKOM M3MEPEHUM YA Ha-
K/IOHA CTEP}KHA BOMIOCA NO OTHOLUEHMIO K KOXe r0/0Bbl, PETPOCMEK-
TUBHOM aHa/sM3e Pe3yNLTaToB ONepauui U pesyabrate onpoca 52
nauuneHToB 3a 2022-2023 rr. Bce naumeHTbl bbIM MyKCKOro nona co
cpeaHum Bo3pactom 35 nieT (oT 25 4o 63 neT), KoTopbiM NpoBeaeHa
nepecagka sonoc metogamu FUE (Follicular Unit Extraction) u DHI
(Direct Hair Implantation).

B nepsyto nccnesyemyio rpynny 6bi1m BKIKOYEHbI 22 MALMEHTa,
KOTOPbIM TPAHCMAHTaLMA BONOCAHBIX GONNMKYNOB OCYLLECTBAANACL
6e3 y4yéTa cMCTEMATM3MPOBAHHbIX MAPAMETPOB YI/1a M HanpaBaeHUs

INTRODUCTION

Up to 80% of the male Caucasian population suffers from
hair loss [1]. Although baldness is not associated with pain or
functional impairment, it leads to a reduced quality of life from a
psycho-emotional perspective due to a deterioration in self-per-
ception in social life. For this reason, patients may require either
surgical intervention, such as hair transplantation, or psychologi-
cal support [2-4]. Hair texture and scalp density have a strong im-
pact on self-esteem [5].

Initially, this problem was addressed exclusively through
conservative drug therapy [6, 7]. However, due to the need for
lifelong medication use, the large number of side effects, and the
inability to restore hair that has already been lost, these methods
did not demonstrate satisfactory effectiveness [8-11]. Therefore,
autologous hair follicle transplantation is increasingly popular as
a treatment method [12].

Donor hair follicles are harvested from the occipital region
of the scalp because donor material from this area remains re-
sistant to hair loss even after transfer to the recipient zone [13].
Harvesting is most commonly performed using the FUE meth-
od, during which the material is obtained in the form of grafts
(follicular units containing 1-4 hair shafts) [14]. These are then
transplanted into microincisions prepared in the recipient area.
When creating these microincisions and implanting the grafts, it
is critically important to maintain directions and implantation an-
gles that correspond to physiological norms across different scalp
areas to achieve a natural appearance of scalp hair [7].

At present, there is no comprehensive data to clearly define
a transplantation protocol. Most publications are limited to the
wording that “microincisions are created with channel directions
corresponding to the hair growth angles” [15]. Alternatively, dif-
ferent hair growth angles are mentioned in general terms, such as
“the angle of hair growth on the scalp is taken into account, which
in most cases ranges from 10-15 to 90 degrees in different areas of
the head” or “thus, the average hair angle is 15-30 degrees” [16].
This does not provide a clear understanding of how to apply and
integrate these critically important parameters in practical work,
which prompted the authors to investigate this issue.

PURPOSE OF THE STUDY

To develop and present a protocol for improving the aes-
thetic outcome of surgical treatment in stage Ill-IV androgenet-
ic alopecia by taking into account the direction and angle of hair
growth.

METHODS

The study was based on direct physical measurement of the
hair growth angle, a retrospective analysis of surgical outcomes,
and a survey of 52 patients treated in 2022-2023. All patients
were males, with a mean age of 35 years (range: 25 to 63 years),
and underwent hair transplantation using the FUE and DHI tech-
niques.

The first study group included 22 patients in whom hair fol-
licle transplantation was performed without accounting for sys-
tematized parameters of hair growth angle and direction. The
second group included 30 men in whom transplantation was
performed with mandatory consideration of the anatomical and
physiological characteristics of the natural direction and angle of
hair growth in different scalp regions.
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pocta Bosioc. Bo BTopyto rpynny sowam 30 My*KUMH, Y KOTOPbIX nepe-
Ca/iKa BbINONHANACH C 06A3aTe/IbHbIM Y4ETOM aHaTOMO-dU3nonornye-
CKUX 0COBEHHOCTe HanpaB/eHMA 1 YINa eCTeCTBEHHOTO POCTa BOMIOC
B Pa3/IMYHbIX 30HaX KOXHOFO NOKPOBA r0/0BbI.

Bblbop yrna HakNOHa TPAHCMNAHTATOB B MEPEXOAHbIX 30HaX
NPOU3BOANUTCA MYTEM NOCTENEHHOTO U3MEHEHWA YIN1a HaK/oHa B 3a-
BUCMMOCTU OT MOKa3aTesIell CMEXHbIX 30H — rpaflyc MeHAeTCA naaB-
HO B Npeaenax cpeaHen WUPUHbI NePEXOAHO 30HbI, COCTaBAAOLLE
1,5cm.

B xozie MeTOAVKM COB/I0AAIOTCA CeayoLLMe NpaBmaa Co3LaHuA
MMUKPOOTBEPCTUI 419 NOCAAKM rPadTOB:

1. [nvHa BbIbMpaeTCs COMAcHO WHpUHe cOPMUPOBAHHOMO

rpadra. CunbHas pasHULA B pasmepe B CTOPOHY yBeuye-
HWA MOXET NPUBECTM K BbINaEHWIO ayTOTPaHCMaHTaTa B
nocneonepaLmMoHHOM nepuoae. YMeHbLUeHWe W, cneso-
BaTe/IbHO, CAABAVBaHWe rpadTa NPUBOAWUT K ULLEMUU U
YMEHBLUEHUIO KMU3HECNIOCOBHOCTU C YMEHbLLEHUEM BEPO-
ATHOCTU NPUKMBAEHUA.

2. TnybuHa MUKPOOTBEPCTUA BbIOMPAETCA COMACHO AJvHe
nonyyeHHoro rpadta. PopmmnpoBaHue CAULWKOM FyBoKoro
OTBEPCTUA MO OTHOLUEHUIO K A/MHe rpadTta BAeYET norpy-
YKeHWe BOMOCAHOrO GONNMKYNA NOAKOKHO C AdNbHENLIMM
pasBuTMEM GONNUKYAUTA, BbI3bIBAOLLETO HEKPO3 TpaHC-
NAaHTaTa, UK NosBAEHMEM «BPOCLLEro Boioca». B ciyyae
HeLOCTaTOYHOWM yOUHbI MOMET NPOM30MTU BbiNageHWe
WM MOBPEKEHWE KOPHSA BOJIOCA, FAE HaxoaATca MeTabonu-
UECKM aKTUBHbIE KNETKM, brarogapsa KOTOPbIM U MPOUCXOAUT
POCT 1 pa3BuTHE BOOCA.

PacnpeseneHve no rpynnam COMACHO Pas/iMyHbIM CTaauAM

anoneuunu npeacTasieHo B Taba. 1.

Mocne npoBefeHUA CTPUMKKM NaLLMEHTa C OCTaBAEHWUEM A/IUHbI
BOJIOCAHOTO CTEPXKHA B npegenax 1-2 mm (puc. 1) ocyuiectsasetca
u3mepeHue yrna ero HaknoHa. Potorpaduueckasn dukcaumsa ocyulect-
BNIAETCA C MCMO/b30BaHMEM MAKPOOOBEKTMBA, MPU 3TOM B KayecTBe
ocu X NMpUHUManach Na0CKOCTb KOXHOTO NMOKPOBa, @ ocb Y COOTBET-
CTBOBA/Ia HAMpPaB/IEHMIO BONOCAHOTO CTEPXKHA. Yron mexay yKasaH-
HbIMW OCAMM ONPEAENACA U UCNONb30Ba/CA B KAUECTBE MOKasaTens
YI1a HaKI0Ha BOIOCA OTHOCUTENbHO NOBEPXHOCTN KOXKM.

dTuyeckoe 3asBneHue. B xope nccnefoBaHWA Bce NaLMeHTb
nognvcanu MHPopmmpoBaHHoe [06POBO/LHOE corlacke Ha obpa-
60TKy NepcoHanbHbIX AaHHbIX, KOTOPbIE B NOcaeAyoLeM bblan aHo-
HUMW3NPOBAHbI.

CTaTUCTMUECKUIA aHaNU3 BbINONHEH C NPUMEHEHWEM METOAO0B
Hab/loAEHUA, USMEPEHUA, CPABHEHUA U aHKETUPOBaHWA. B xoge 3a-
NOJIHEHMA OMnpoca Noc/e onepaLymn NaLMeHTaMm NPoBoAUNAChH Cybb-
EKTUBHaA OLEHKa Pe3y/IbTaTos BbIGOPOM OQHOTO M3 TPEX BapHUaHTOB:
HEYLO0BNETBOPUTENbHBINY, «YAOBNAETBOPUTENbHBINY WAU  KOTANY-
HbIN» pe3ynbTaT. [1py HaAMYMKM [ONONHUTENBHBIX 3aMeYaHNI NaLMeH-
Tbl UME/IM BO3MOKHOCTb OCTaBUTb KOMMEHTapUK B CeLLManbHO Npes-
YCMOTpeHHOM cTpoke. Mosy4eHHble aaHHble 6blan 06paboTaHbl Npu
nomoLuy nakeTa nporpamm Microsoft Office. AbcontoTHble 3HaYeHNs
6blIM NPeACTaBNEHbI B BUAE CPEAHENO U €ro CTaHAAPTHOTO OTK/IOHE-
HUWA, a OTHOCUTE/IbHbIE — B BUAE Aoneit (%).

Tabauya 1 PacnpedenieHue nayueHmMos no cmaduam asoneyuu
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The hair growth angle of grafts in transitional zones was se-
lected by gradually adjusting the angle based on the parameters
of adjacent zones; the angle was altered smoothly within the av-
erage width of the transitional zone, which was 1.5 cm.

The procedure follows the rules for creating microincisions
for graft implantation:

1. The length is selected according to the width of the
formed graft. A marked size discrepancy toward a larg-
er incision may lead to autograft displacement in the
postoperative period. A smaller incision and, conse-
quently, compression of the graft leads to ischemia, re-
duced viability, and a lower probability of engraftment.

2. The depth of the microincision is selected according
to the length of the obtained graft. Creating an exces-
sively deep incision relative to the graft length results
in subcutaneous immersion of the hair follicle, which
can lead to folliculitis, graft necrosis, or an ingrown hair.
In cases of insufficient depth, graft dislodgement or
damage to the hair root may occur; this region contains
metabolically active cells responsible for hair growth
and development.

The distribution of patients across groups by alopecia stage

is presented in Table 1.

After trimming the patient’s hair so that the hair shaft
length remained within 1-2 mm (Fig. 1), the angle of inclination
was measured. Photographic documentation was performed us-
ing a macro lens; the plane of the skin surface was taken as the
X-axis, while the Y-axis corresponded to the direction of the hair
shaft. The angle between these axes was determined and used
as an indicator of the hair shaft inclination relative to the skin
surface.

Ethics statement. During the study, all patients provided
voluntary informed consent for the processing of personal data,
which were subsequently anonymized. Statistical analysis was

Puc. 1 [Todzomoska nayueHma neped uccnedosaHuem
Fig. 1 Preparation of the patient before the examination

Table 1 Distribution of patients according to alopecia stage

V ctagua VI cragua
Stage V Stage VI
8 2
13 1
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Tabauya 2 Pe3ynibmamsl UccnedosaHus ecmecmeeHHbIX
nokasamesell yena pocma 6070C N0 OMHOWEHUIO K KOMeE

Pasmax, rpagycbi
Range, degrees

No6Has (Ne 1)

Frontal (#1) 30-40
parcil (1) a0.45
Verten/crown (3 saas
e ) 1015
BucouHasn (Ne 5) o1

Temporal (#5)

PE3YNbTATHI

B xo4e MccnenoBaHMA ecTeCTBEHHbIX MOKasaTenen yrna pocta
BO/10C M0 OTHOLLEHMIO K KOXe 06Hapy»eHO, 4TO OH 3aBUCUT OT MeCTO-
PacrnoNOXKEHWUSA HA BOJIOCUCTOM YacTy ronoBbl (Taba. 2).

CxemaTu4yHoe pasrpaHuyeHmre obaactei NpeacTasaeHo Ha puc. 2.

Cnepyet OTMETUTb, YTO 3HAYMMbIX PA3IMUMIA B YI/IE POCTa BOOC
Ha Pa3/IMYHbIX CTaAMAX Pa3BUTMA aNoneLmnmn He BbIi0 BbISBAEHO.

CpegHee 3HaueHMWe yrna HaKk/oHa

Mean hair growth angle, degrees

Table 2 Results of the study of natural hair growth
angle relative to the skin

CTaHAAPTHOE OTK/NIOHEHME,
rpagycobl
Standard deviation, degrees

BOJIOC, FPaAychbl

34.75 6.27
43.24 4.12
44.92 3.35
12.43 3.72
10.08 2.19

performed using observation, measurement, comparison, and a
questionnaire-based survey. During completion of the postoper-
ative questionnaire, patients subjectively assessed the results by
selecting one of three options: “unsatisfactory”, “satisfactory”, or
“excellent”. If they had additional remarks, patients could leave
them in a specially provided field. The obtained data were pro-
cessed using Microsoft Office. Absolute values were presented as
the mean and standard deviation, while relative values were pre-

sented as percentages.

RESULTS

The study of the natural hair growth angle relative to the
skin demonstrated that it depends on the location within the
hair-bearing scalp (Table 2).

A schematic delineation of the regions is shown in Fig. 2.

It should be noted that no significant differences in hair growth
angle were identified across the different stages of alopecia.

The direction of graft implantation using implanters, as well
as the creation of microincisions, must also be determined indi-

Puc. 2 Cxema pacnpedenerus obsnacmel 6osiocucmoli Yacmu 2011086l

Fig. 2 Scheme of the distribution of scalp areas

Puc. 3 Pe3ynbmam nepecadku sonoc yepes 1 200 (a — 0o onepauuu, b —yepes 1 200 nocse onepauuu)

Fig. 3 Result of hair transplantation after 1 year (a — preoperatively, b — one year after surgery)
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Tabauya 3 Y0os1emsopéHHOCMb nayueHmos obeux epynn
pe3synsmamamu nepecadku Yepes 1 200 nocse onepayuu

HeyaoBsnetsopuUTenbHblii

Unsatisfactory
1 (n=22) 1
2 (n=30) 1

HanpasneHve nocagku rpagToB Mpy MOMOLLM MMMNAAHTOPOB
UK ke GOPMMUPOBAHME MUKPOOTBEPCTUIA TaKKe HEOBXOAMMO YUMTbI-
BaTb MHAMBUAYaNbHO B Kax Aol obnactu:

e 06Has U TeMeHHasa 061acT — NepneHAMKYAAPHO CaruT-

TaNbHOW NIOCKOCTK;

e 061aCTb MaKyLIKN — LMPKYAAPHO NPOTUB UK MO 4YacOBOW
CTpenKe OT LEeHTpa K nepudepum; MHAMBUAYANbHO Kaxk-
[bli NALMEHT MOXET UMETb OAMH UM [BA «3aBUTKAY;

®  BUCOYHaA obnacTb — BeepoobpasHO OT BepLUMHbLI 106-
HO-BMCOYHOTO YI/1a K 06/1aCTU BUCOYHO-HUMKHEYENHOCTHOO
cycTasa.

B nepuog, 2022-2023 rr. bbina BHeLpeHa M cobaioganach me-
TOAMKA C YETKMMM NOKa3aTeNAMM NO YIly U HaNpPaBAEHUIO NOCafKK
BOJIOCAHbIX $oNMKyn0B. U uepes 1 rog nocne onepaumum naumeHTbl
3aMONHANMU aHKETY, rAe OAHUM M3 BONPOCOB OHWU CYOBEKTUBHO OLie-
HWUBaAW, [,OBO/bHbI N PE3yNbTaTOM ONepaLLMm, NP1 STOM NPOVU3BOAN-
nacb poTodukcauma (puc. 3, 4).

MpomexKyTouHble pe3ynbTaThl NPeACTaBAeHbl Ha puc. 4.

Pe3ynbTaTbl ONPOCOB CYMMMUPOBA/IUCb U CBOAMANUCH B OfHY Ta-
6nuuy (tabn. 3).

Mo pe3ynbTaTam MOXXHO OTMETUTb CNefytoLne U3MEHEHNA:

1. oTHOCWUTENbHOE KONMYECTBO HEYOBNETBOPUTENbHBIX pe-

3yNbTAaTOB CHU3MAOCH C 4% A0 3%;
2. NPOLEHT OTIMYHbIX Pe3ynbTaToB yBeanunnca ¢ 64% no 83%;
3. KONWMYEeCTBO YAOBNETBOPUTENbHbIX PE3yNbTaToB YMeHb-
wwmnocb ¢ 32% 00 13% 3a cYéET NpeBaMpOBaHUA OLEHKU
«OTANYHbINY.

YacToTa 0CnoXKHeHwi B 0beunx rpynnax bbiaa CTaTUCTUYECKM CO-
nocTaBumon. PoNMKyAUT BCTpedanca eamHmuHo: B 4% (1 naumeHT)
C/ly4aes B NePBOIA rpynne u B 7% (2 nawmeHTa) — Bo BTOpoid. O6a cny-
4aA BO3HWMKAW B rpynne ¢ BbinonHeHHbIM FUE. BbinageHue rpadros
CYOBEKTUBHO HE OTMEYAIOCh NALMEHTAMM HU B OAHOM U3 rpynmn.

OBCYXXAEHUE

Mo HeKkoTopbiM 0613CTAM F0/10BbI ONMUCaHbI NMOKa3aTenu yrna v
Hanpae/eHuA pocTa BONOC, Hanpumep, B uccnegosaHum 2007 roaa,

Table 3 Patient satisfaction in both groups with
transplantation outcomes 1 year after surgery

YaoBneTBopUTENbHbDIN OTANYHDIN
Satisfactory Excellent
7 14
4 25

vidually for each area:

e frontal and parietal regions — perpendicular to the sag-
ittal plane;

e vertex region — circularly, either counterclockwise or
clockwise, from the center toward the periphery; indi-
vidually, each patient may have one or two whorls;

e temporal region — fan-shaped, from the apex of the
frontotemporal angle toward the temporomandibular
joint area.

During 2022-2023, a technique with clearly defined param-
eters for the angle and direction of hair follicle implantation was
introduced and consistently applied. One year after surgery, pa-
tients completed a questionnaire that included an item asking
them to subjectively assess their satisfaction with the surgical
outcome; photographic documentation was also obtained (Figs.
3,4).

The survey results were summarized and compiled into a
single table (Table 3).

Based on the results, the following changes can be noted:

e  The relative proportion of unsatisfactory outcomes de-

creased from 4% to 3%.

e The percentage of excellent outcomes increased from
64% to 83%.

e The proportion of satisfactory outcomes decreased
from 32% to 13% due to the predominance of the “Ex-
cellent” rating.

The frequency of complications was comparable between

the two groups. Folliculitis occurred only sporadically: in 4% (1
patient) of cases in the first group and in 7% (2 patients) in the
second group. Both cases occurred in the FUE group. Graft loss
was not subjectively reported by patients in either group.

DiscussIiON

For some areas of the head, data on the angle and direction
of hair growth have been reported, for example, in a 2007 study

Puc. 4 Pe3ynemam nepecadku 80s10C 8 paHHUL nocneonepayuoHHsIl nepuod (a), yepes 3 OHs nocae onepauyuu (b), 7 OHeli (c) u 14 dHel (d)

nocsie onepayuu

Fig. 4 Hair transplantation result immediately after surgery (a), 3 days (b), 7 days (c), and 14 days (d) after surgery
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Te KOCBEHHO MCC/NEe0BANNCh BO3MOMHOCTM 3aKpbITUA paspesa BO
BPEMA MOATAKKM N16a Bonocamu. Y TPYNHOTO mMaTepuana npousBo-
ZMNacb BbIpe3Ka NoJoC KOXM Y NepesHero Kpas BUCOYHOM obnacTty.
BonocsHble GONMKY/bI OLEHMBANUCD HA MPEAMET HanpaB/JeHUA U
yria pocTa nocne COOTBETCTBYIOLLEN NOATOTOBKM TKAHEN WM OKpaLuu-
BaHWA reMaTOKCUIMHOM M 3031HOM. B AaHHOM c/iyyae cpefHuii yron
K anuaepmucy coctaun 1613 rpagyca B nepesHe- 1 HAKHEBUCOYHOM
HanpasneHun [17]. OgHaKo, Ha AaHHbIE MOMEHT OTCYTCTBYIOT TOUHbIE
KO/IMYECTBEHHbIE AaHHble, XapaKTepusytolme ONnTHMa/bHble Napa-
METPbI YIN1Ia U HanpaBAeHWA PocTa BOOC A1A PA3INYHbBIX 30H TPaHC-
NAaHTaLUMM B OAHOM MCCNeA0BaHMU. Kpome TOro, B CyLLECTBYHOLLMX
paboTax He HabntofjaeTcA YETKOW CUCTEMHOCTU B aHaiu3e AaHHbIX,
yTO 3aTPYAHAET BbIPabOTKY eAMHbIX PEKOMEHAALMIA. B HacToALLeM Hc-
CNenoBaHUK NyTEM CyObEKTUBHOI OLLEHKM 10Ka3aHa HeobXo0AMMOCTb
Y4Y€Ta AaHHbIX MOKa3aTenen.

OrpaHuyeHus nccnenoBaHua. Mpynnbl cpaBHeHWs 6b1an Hebob-
wue (n=22 (6e3 yuyéTa HanpaeneHus u yrna) u n=30 (c y4éTom Hanpas-
JIEHWA 1 YINa), YTO ABAETCA OrpaHUYEHMEM JaHHOrO 3Tana uccaeso-
BaHWA.

3AKNIOYEHUE

MeToauKa TpaHCMAaHTaLMKM BOAOC C YY4ETOM HanpasneHua u
yr/a pocTa B 3aBUCMMOCTM OT 30HbI NEPECAAKM, a TaKKe aHaToMO-Pu-
3vonornyecknx ocobeHHocTen naumeHTa, BUAWTCA NepCneKTUBHOM
B NNaHe yA0BNETBOPEHHOCTU NaLMeHTOB B OTAANEHHOM nepuoge.
BHeapeHune OaHHOrO NOAXOA4A B KAMHMYECKYIO MPaKTUKY Kaablm
CneuManmucTom, 3aHMMAOLLMMCA TPAHCMIAHTaLMeN BONOC, NO3BOAUT
MOBbICUTb 3CTETUYECKME Pe3yabTaTbl BMELLATEeNbCTBa.

that indirectly investigated the potential to cover the incision
during browlift surgery with hair. In cadaveric material, strips of
skin were excised from the anterior border of the temporal re-
gion. Hair follicles were evaluated for the direction and angle of
growth after appropriate tissue preparation and hematoxylin and
eosin staining. In that study, the mean angle relative to the epi-
dermis was 1613 degrees in the anteroinferior temporal direction
[17]. However, at present, there are no precise quantitative data
characterizing the optimal hair growth angle and direction across
different transplantation zones within a single study. In addition,
the existing literature lacks a clear, systematic approach to data
analysis, which makes it difficult to develop unified recommen-
dations. In the present study, the need to consider these parame-
ters was demonstrated through subjective assessment.

Study limitations. The comparison groups were small (n=22
without consideration of direction and angle, and n=30 with con-
sideration of direction and angle), which represents a limitation
of this study's early stage.

CONCLUSION

The hair transplantation technique that considers the di-
rection and angle of hair growth within the transplantation zone,
along with the patient’s anatomical and physiological character-
istics, appears promising for long-term patient satisfaction. The
introduction of this approach into clinical practice by every spe-
cialist involved in hair transplantation may improve the aesthetic
outcomes of the procedure.
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