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Abstract

Introduction. Atrophic scars may be associated with significant psychological stress and a substantial negative impact on qual-
ity of life. Despite the great relevance of the atrophic scars therapy, existing treatment methods do not always provide their
complete elimination.

Aim. To study the efficacy of combined therapy of atrophic scars with radiofrequency microneedling (RF-MN), subcision and
hyaluronic acid filler injection.

Materials and methods. Ten female patients aged 28-44 years with a clinical diagnosis of atrophic scars were randomly
assigned to one of two groups. Group 1 received RF-MN alone, while Group 2 received a combination treatment comprising
RF-MN, subcision, and hyaluronic acid injections. Clinical effectiveness was assessed using the Goodman-Baron scar rating
scale and the Global Aesthetic Improvement Scale (GAIS). Ultrasound was used to determine the changes in dermal thickness.
The volume of depressions and skin texture were measured using the Antera 3D®. The safety of the treatment was evaluated
by recording adverse events.

Results. The combined method demonstrated superior efficacy compared to RF-MN alone in the majority of efficacy param-
eters. In Group 2, a statistically significant reduction in Goodman-Baron scale was observed in 100% of patients (p = 0.026).
3D measurements of the face demonstrated a more pronounced improvement in skin texture in Group 2 relative to Group 1.
Statistically significant changes (p = 0.027) in the Face-Q scale were exclusively observed in the group that received the com-
bined treatment. Ultrasonic imaging demonstrated a restoration of dermal thickness following treatment. No serious adverse
events were observed. Expected local adverse events (pain, erythema, swelling and bruising) were mild and resolved sponta-
neously within 1-7 days.

Conclusion. The combined treatment with RF-MN followed by subcision and hyaluronic acid filler injections demonstrated its
efficacy in patients with atrophic scars.

Keywords: atrophic scars, radiofrequency microneedling, subcision, hyaluronic acid, dermal fillers, combination treatment,
ultrasound, 3D measurement

For citation: Akopyan IKh, Murakov SV, Gracheva SG, Bondarenko IN, Timofeyev AV, Vasilyev SV. Combined treatment of atrophic
scars using radiofrequency microneedling and hyaluronic acid fillers with subcision. Meditsinskiy Sovet. 2024;18(14):164-176.
https;//doi.org/10.21518/ms2024-358.

Conflict of interest: the authors declare no conflict of interest.

WN.X. AkonsiH'*, ines-akopyan@yandex.ru, C.B. Mypakoe'?, C.I. [pauesa®*, N.H. bonaapenko®, A.B. Tumodees?, C.B. Bacunbes®

! AkapeMus nocTamMnaoMHoro obpasoBanus MeaepasbHOro HayYHO-KAMHMYECKOTO LEHTPA CNELManU3MpoBaHHbIX BULOB MEAM-
LLMHCKOWM NMOMOLLM U MeOULMHCKMX TexHonormin; 125371, Poccusa, MockBa, Bonokonamckoe wocce, a. 91

2 lotoc 288; 119313, Poccusl, Mocksa, yn. lapubansaym, 4. 6, kopn. 1
> Knunuka ckynbntypbl nnua; 196066, Poccus, CankT-MeTepbypr, MockoBckumit npocnekT, 4. 183-185A

164 | MEDITSINSKIY SOVET | 2024;18(14):164-176 © Akopyan IKh, Murakov SV, Gracheva SG, Bondarenko IN, Timofeyev AV, Vasilyev SV, 2024



* MnaxeTa kpacoTel; 125009, Poccus, Mocksa, nep. b. Kucnosckuid, o. 9
5 Topoackas nonunknmnHuka N2 7 r. KpacHopapa; 350063, Poccus, KpacHogap, yn. MNywkuHa, 4. 51
6 310U, Knunuk; 109147, Poccus, Mocksa, yn. TaraHckas, . 3,31.5,n. 1

Pesiome

BseneHune. Atpoduueckmne pybubl MOTYT SBASTHCS MPUUYMHOM MCUXO3MOLMOHANbHBIX PACCTPONCTB U CHUXKEHUS KauecTBa XM3HM
nauneHToB. HecMoTps Ha 60MbLUYH aKTyanbHOCTb BOMPOCA KOpPPeKLMM aTpoduryeckmnx pybuos, CyLLeCTBYOLLME METObI 1eYeHns
He Bcerfa 06ecneymBatoT UX NOMHOE YCTpaHeHMe.

Lenb. OueHnTb 3peKTMBHOCTb M He30MacHOCTL KOMOUMHMPOBAHHOW Tepanun aTpodUYECKMX pybLOB C MPUMEHEHWEM UTONLYATOTO
pafMoBONHOBOro Metoaa Bosaencrausa (RF), cybumsmmn n dunnepoB Ha OCHOBE rManypoHOBOM KMUCIOTHI.

Martepuansl u MeToabl. BkntoueHHble B uccnenosanme 10 naumeHTok B Bo3pacte 28-44 neT C KAMHUYECKMM AMArHO30M aTpodu-
Yyeckux pybLoB paHAOMM3MPOBanu B 2 rpynnel C npoBeaeHnem RF B Buae MmoHoTepanuu (rpynna 1) n npumMeHeHneM KOMBUHaLMK
RF, cybumsun n BBeneHmem dunnepa Ha OCHOBE MManypoHOBOM KMCAOThI (rpynna 2). KnuHuueckyto 3ddeKTMBHOCTb OLeHUBaNM
C NOMOLLbHKO LUKanbl BblpaxeHHOCTU pybuos Goodman u Baron u wkanbl 06wero sctetnyeckoro ynydwenus (GAIS). Insg onpeae-
NEeHUs AMHAMUKKM U3MEHEHUS TONLLMHBI AePMbl BbIMOMHANOCH YNbTPA3BYKOBOE MCCIeL0oBaHUe. M3MepeHne obbeMa yrnybneHuit
W TEKCTYPbI KOXM (3D-AMarHocTnka KoXu nuua) oCyLwecTBAsAM C NoMoLLbio annapata Antera 3D®. Ouexky 6e30macHocTu npole-
[yp BbIMOSIHAAM MYTEM PErncTPaLMUU HEXeNnaTeNbHbIX SBNEHUIA.

PesynbtaThl. [10 60/bWMHCTBY NOKa3aTenen 3OeKTMBHOCTU KOMOMHMPOBAHHBIN MeTog, 0613a4an NpenMyLLECTBOM MO CPAaBHEHMIO
MOHOTepanwuei. B rpynne 2 cTaTUCTUYeCKU 3HaYMMOE CHIKEHME BbIPDXKEHHOCTM pybLoB Mo wkane Goodman u Baron 66110 oTMe-
yeHo y 100% naunerToB (p = 0,026). 3D-anarHoCTMKA KOXM AULLA NOKa3ana B rpynne 2 6onee BbIpaXXeHHOe yiyylleHne TeKCTypbl
KOXWM No cpaBHeHuto ¢ rpynnoit 1. 3Haunmas anHamuka (p = 0,027) B usmMeHeHun nokasartenei no wkane Face-Q Habntonanacb
TONMbKO B rpynne, NoflyyaBLluei KOMOMHMPOBAHHOE NeyeHue. YNbTpa3ByKoBas KapTWHa B AMHAMUKe NMOATBEPXKAaNa BOCCTAHOBNEHME
TONWMHBI AepMbl Ha doHe neyeHus. CepbesHbIX HeXenaTenbHbIX SBEHUI 3aperncTpupoBaHo He 6bi10. OXnaaeMble MeCTHble
HexenaTenbHble BAeHUs (60Ne3HEHHOCTb, 3pUTEMA, OTEK U KPOBOMU3NUAHMS) OblM BbIPAXKEHbI B HE3HAYUTENBHOM UK NErKoM
CTENEeHM M CaMOMpPOM3BONbHO pa3peLlanunch B TeveHne 1-7 oHen.

3akntoueHue. [NpeacTaBneHHbl METOA, OCHOBAHHbIM Ha NpoBeaeHuUM Kypca npoueayp RF ¢ nocneaytoweit cybumsmeit u BBeaeHU-
€M TManypoHOBOM KMCOTbI, MOATBEPAM CBOK IGDEKTUBHOCTL Y NALMEHTOB C aTpOdUYeCKUMU pybLaMu.

KntoueBble cnosa: atpoduyeckme pybubl, Mroab4aThii pagMoBONHOBOM METOA BO3AENCTBUS, CyOLM3NS, TManypoOHOBas KMCNOTa,
[lepManbHble Gunnepbl, KOMBUHUPOBAHHOE MPUMEHEHWE, YNBTPA3BYKOBOE MCCNef0BaHWe, 3D-AmMarHocTmka

Ans untupoBanusa: AkonsH MX, Mypakos CB, lpayeBa CI, bonaaperko MH, Tumodees AB, Bacunbes CB. KombrHMpoBaHHas
Tepanus atpoduyeckux pybLoB paiIMOBONHOBLIM METOLOM BO3AENCTBUS U GUANEepaMmn Ha OCHOBE rManypoHOBOW KMCIOTbI

C npeaapuTenbHoi cybumsmein. MeduyuHckuli cosem. 2024;18(14):164-176. https://doi.org/10.21518/ms2024-358.

KOHd)llMKT UHTEpeCcoB: aBTOPbl 3aABNAKT 06 OTCYTCTBUU KOHCDHMKTa MHTEPECOB.

INTRODUCTION

Scars are connective tissue areas resulting from chem-
ical, mechanical, or thermal injury, surgical wounds, inva-
sive procedures, and various diseases [1, 2]. The clinical
and morphologic type of scars primarily depends on ex-
cessive or deficient production of structural extracellu-
lar matrix proteins such as collagen and elastin. Atrophic
scars are characterized by a decreased number of collagen
and elastic fibers and their thinning due to impaired phys-
iological regeneration affected by various systemic and
local factors [3]. An immunohistochemical study showed
that the formation of atrophic scar tissue is associated
with interdependent mechanisms, namely, degradation
of collagen and elastic fibers by matrix metalloprotein-
ases with decreased levels of their tissue inhibitors, and
increased production of proinflammatory cytokines and
transcriptional nuclear factor kappa B (NF-kB), which me-
diate inhibition of cell proliferation and destruction of the
extracellular matrix [4-6]. This histologic pattern defines
the main clinical feature of atrophic scars: they are locat-
ed below the healthy skin level.

Atrophic scars are not a health hazard, but when they
develop on the face and exposed areas of the body, they

can cause psychological and emotional problems and de-
crease the quality of life and self-esteem in patients. In
addition, a morphology study [7] showed that atroph-
ic scars account for 42.8% of all facial scars; 61.3% of
post-acne scars, 88.0% of other scars resulting from der-
matologic conditions, 28.1% of surgical scars, and 47.9% of
traumatic scars are atrophic.

Despite the importance of treating atrophic scars and
a deep understanding of their pathogenesis, there are no
standardized treatment regimens that would be backed
by convincing evidence and ensure complete scar resolu-
tion [8]. However, treatment options used in dermatology
and cosmetology induce neocollagenesis, re-epithelializa-
tion, and remodeling of dermal structures, thus reducing
scar depth, improving skin landscape, with quite satisfac-
tory aesthetic outcomes.

The choice of the optimal treatment option depends
not only on the type of scar, but also on its location, clini-
cal characteristics, and severity of changes [9-11].

Subcision is considered one of the most effec-
tive methods of treating atrophic scars, especially deep
ones [12]. It involves inserting a needle under the scar
defect and cutting the fibrous bands that tether the bot-
tom of the scar to the underlying dermis. Controlled injury
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with subcision activates wound healing, the formation
of new collagen fibers, and other components of the ex-
tracellular matrix, so the scar floor is raised to the level
of healthy skin. The use of dermal fillers, including those
based on hyaluronic acid (HA), is recommended to restore
the volume of the soft tissues under an atrophic scar after
separation of fibrous bands, to visually smooth skin, and
to promote the proliferation of fibroblasts secreting col-
lagen and non-collagen proteins [13-18].

A study by Kapuler OM et al. demonstrated a favorable
biocompatibility profile of HA fillers [19]; the use of Mi-
raLine fillers (Feel Korea Co., South Korea) was not asso-
ciated with adjacent tissue inflammation. An ultrasound
(US) examination performed 3-4 weeks after the treat-
ment confirmed the absence of fibrosis, the physiolog-
ical integration of the gel into the surrounding tissues,
and the persistence of the augmentation effect achieved
during the treatment. MiraLine fillers are based on high-
molecular-weight HA of non-animal origin obtained
by bacterial fermentation. Despite the minimal use
of a crosslinking agent, HA in MiraLine fillers has sta-
ble rheological properties which determine the predict-
able esthetic outcomes. Complete biodegradation of Mi-
raLine fillers by hyaluronidase occurs within 2-5 minutes
(depending on bolus volume) after administration, which
confirms the safety of the esthetic treatment [19].

Highly effective energy-based techniques play a spe-
cial role in the treatment of atrophic scars. Radiofrequen-
¢y (RF) needling combines the benefits of microneedling
and radiofrequency technology to target the deeper skin
layers. Activation of dermal remodeling processes for new
collagen and elastic fibers to form is achieved by the ther-
mal effect of RF current on the dermis [9, 20]. Micronee-
dles are used as electrodes that deliver an RF pulse di-
rectly into the dermal tissue to selectively heat the skin
at a controlled depth of 0.5-3.5 mm. Due to the insulat-
ed surface of each needle, the thermal effect is limited
to the area at the needle point, reducing the risk of side
effects and promoting rapid recovery of the skin barrier
function [20, 21].

Many studies demonstrated superiority of combination
treatment compared to monotherapy [11, 20, 22, 23]. This
paper presents the results of the combination treatment
of atrophic scars with RF radiation followed by subcision
and injection of HA fillers. This combination approach is
very promising, as evidenced by the high efficacy rates
of each of these methods alone.

High-resolution ultrasound is widely used for visual-
ization of skin layers and dynamic monitoring of treat-
ment outcomes, and is characterized by high rates of ac-
curacy, reproducibility, and reliability of results [24, 25].
This non-invasive and patient-safe method determines
the thickness of the dermal layers, the depth of the
scar, its stiffness, and the vascularization characteris-
tics in real time [26]. In a study found in the literature,
ultrasound was used to demonstrate differences in der-
mal thickness in different areas of the face in young
and middle-aged women [27]. These aspects should be
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considered when choosing the depth of energy exposure
and injecting fillers. Ultrasound is a reliable method to
qualitatively assess the condition of skin structures, per-
sonalize the treatment protocol, reduce the risk of ad-
verse events (AEs), and monitor treatment outcomes
over time.

The aim of this study is to evaluate the efficacy and
safety of the combination treatment of atrophic scars us-
ing RF, subcision, and HA fillers.

MATERIALS AND METHODS

A prospective, open-label, randomized study of the
efficacy of combination treatment of atrophic scars us-
ing RF, subcision, and HA filler injection was conducted
at the Department of Dermatovenereology and Cosme-
tology of the Academy of Postgraduate Education under
Federal Scientific and Clinical Center of Federal Medical-
Biological Agency of Russia (Moscow) in 2024.

The study included 10 women aged 28-44 years with
a clinical diagnosis of atrophic scars resulting from sur-
gery (n = 1), resolution of inflammatory acne elements (n =
8), and varicella (n = 1). Study participation was voluntary.
All patients who agreed to participate in the study signed
an informed consent form prior to the study start. Exclu-
sion criteria included contraindications for study treat-
ment options; pregnancy and lactation; decompensated
acute inflammatory, infectious, and chronic diseases; au-
toimmune diseases and cancer; HIV infection; viral hep-
atitis; tuberculosis; tendency to hypertrophic and keloid
scar formation.

In addition, patients with non-biodegradable fillers or
surgical implants in the treatment area were excluded.

Patients were randomized into two groups. Group 1
received three sessions of atrophic scar treatment us-
ing fractional RF with a tip equipped with 25 insulated
gold-plated needles. The interval between treatment ses-
sions was 3 weeks. In Group 2, three weeks after RF treat-
ment, subcision was performed with a 21G injection nee-
dle at the same time intervals, followed by intradermal
injection of MiraLine Fine filler based on stabilized HA
(0.5-1.0 mL total). Topical anesthesia (cream containing
2.5% lidocaine and 2.5% prilocaine) was used prior to RF
and subcision. Prior to the study procedures, a medical
history was collected, and the appearance, texture, and
depth of the scar tissue were visually assessed. Clinical
efficacy was evaluated using the validated Goodman and
Baron qualitative and quantitative scar assessment scale
and the validated 5-point Global Aesthetic Improvement
Scale (GAIS) as rated by a physician (PGAIS) and a subject
(SGAIS), with a score of +3 corresponding to “significant-
ly better” and a score of -3 corresponding to “significantly
worse.” In addition, at the end of treatment, patients were
asked to rate their satisfaction with treatment outcome
using the Face-Q scale from +3 for “very satisfied” to -3 for
“very dissatisfied”

Ultrasound of the treatment area was performed
with LOGIQ e® (GE HealthCare, USA) using an L8-18I-RS



linear high-frequency sensor in B-mode and color Dop-
pler mapping mode at a scanning depth of 5-20 mm to
determine the morphologic characteristics of atrophic
scars, their dermal depth, and tissue thickness and vas-
cularization before and after treatment. The echogenicity
and echo structure of the dermis were determined, and
the thickness of the intact skin and the skin in the pro-
jection of the scar was measured. To standardize the pro-
tocol, the study used the same mode settings on a gel
pad (a thick layer of gel to minimize sensor pressure on
soft tissue).

Linear dimensions, surface projection area of atroph-
ic scars, depression volume, and micro-landscape of the
affected area surface were measured using Antera 3D°
(Miravex Limited, Ireland). After treatment, patients under-
went a 3D facial skin examination using VISIA, followed
by a physician assessment of treatment efficacy using
the following scale: a score of 0-25% for poor treatment
outcome with no to minimal improvement; 26-50% for
satisfactory treatment outcome with mild to moderate im-
provement; 51-75% for satisfactory treatment outcome
with significant improvement; and 76-100% for complete
or almost complete resolution of all scars with high level
of patient satisfaction.

Safety was evaluated by reporting adverse events
(AEs) during the study period. A visual analog scale rang-
ing from O (no pain) to 10 (unbearable pain) was used to
rate the intensity of the post-treatment pain. The sever-
ity of erythema and edema was rated by patients using
a 5-point scale.

In accordance with the protocol, this study used
the generally accepted significance level of a = 5% to as-
sess two-sided confidence intervals and to test statistical
hypotheses. The interval data were tested for normality
using the Kolmogorov-Smirnov and Shapiro-Wilk tests.
Since the data distribution was non-normal, descriptive
statistics were presented as median (Me) and interquar-
tile range (IQR). Depending on the characteristic, the fol-
lowing nonparametric methods were used for hypothesis
testing: the Mann-Whitney U test for comparing two in-
dependent quantitative or ordinal samples, the Wilcox-
on test for comparing two related quantitative or ordinal
samples; the ¥? test for comparing multiple proportions,
or the Fisher-Freeman-Halton test when the Pearson’s
x? test was inappropriate (appropriateness was tested by
the Simonov-Tsai test). Agreement between investigator
and patient ratings was assessed using the Kendall’s coef-
ficient of concordance. STATISTICA and AtteStat were used
for statistical calculations.

RESULTS

At baseline, 30% of patients had moderate scar lesions
and 70% had severe scar lesions according to the Good-
man and Baron quantitative scar scale. The main charac-
teristics of the patient groups were comparable before
the start of treatment (no statistically significant differ-
ence at P> 0.05).

Before treatment, no statistically significant differ-
ences were reported between the study groups in the
thickness of the dermal layer in the projection of scars.
After treatment, this parameter increased, with individ-
ual changes ranging from 1.1% to 12.7%. The change
in the dermal layer thickness was statistically significant
(P=0.028) only in Group 2, which received the combina-
tion treatment (Table 1). The lack of significant chang-
es in Group 1 may be explained in part by the small
sample size.

At baseline, there were no statistically significant
differences (P = 0.500) between groups in the severity
of atrophic scars according to the Goodman and Baron
scale (Table 2). It should be noted that Group 1 showed
no change in scar severity after treatment; changes
in scores were not statistically significant (P > 0.999).
Meanwhile, 100% of patients in Group 2 showed a statis-
tically significant decrease in scar severity according to
the Goodman and Baron scale (P = 0.026) after the com-
bination treatment.

Ultrasound showed heterogeneous skin structure
in the study area with hyperechoic epidermis, hypoecho-
ic papillary and hyperechoic reticular layer of dermis. The
mean thickness was 1.67 mm, with the decreased parame-
ter in the area of projection of atrophic scars compared to
relatively unchanged areas (1.55 mm). The dermis in the
projection of scars differed from adjacent areas and was
characterized by lack of differentiation into papillary and
reticular layers, based on increased or decreased echo-
genicity (Figures 1A, 2A, 3A). Color Doppler mapping re-
vealed isolated vascular structures at the level of the hy-
podermis. During the treatment, the ultrasound pattern
changed over time; in terms of echogenicity, the struc-
tures in the projection of the scars were virtually indistin-
guishable from areas of healthy skin; the dermal thickness
of the dermis was restored (Figures 1B, 2B, 3B).

In the combination treatment group (RF + subcision +
HA filler), a more significant improvement in skin texture
was demonstrated for the depression volume and surface
texture of the affected area using Antera 3D°® compared to
the RF monotherapy group (Table 3).

The lack of statistically significant differences in scar
size (volume, width, and depth) between the groups can
only be explained by the small sample size, as the median
values show a clear benefit of the combination treatment.

3D imaging (VISIA) and physician assessment of the
skin condition showed that the combination treatment
was more effective, with most patients (75%) in Group 1
showing an improvement of 10% to 25%, 50% of patients
in Group 2 showing an improvement of 26% to 50%, and
the remaining 50% showing an improvement of 51% to
75% (Table 4). The difference between the groups for this
parameter was statistically significant (P = 0.033).

The efficacy of both treatment regimens was con-
firmed by the Subject Global Aesthetic Improvement Score
(SGAIS): 100% of patients in the monotherapy group re-
ported improved skin condition, while most patients (83%)
in the combination treatment group rated the treatment
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Table 1. Post-treatment changes in dermal thickness at
the area of atrophic scars

Ta6nuya 1. \3meHeHMe TONLWMHbI AepMbl B NPOeKUun pybLoB
B pe3ynbraTe fieyeHus

Table 2. Comparison of reduction in scarring severity
(Goodman and Baron scale) between the groups

Ta6nuya 2. CpaBHEHME TPyNM MO CHUXEHWIO CTENEHU Bbipa-
XXEeHHOCTH py6LoB (wkana Goodman v Baron)

Me 1,63 1,71 +5.5 0,068
1(n=4)

IQR | (1,58-1,66) | (1,68-1,74) | (+2,9..¥9,1) =

Me 1,70 1,76 +2,6 0,028
2(n=6)

IR | (1,67-1,77)| (1,74-178) | (+1,9..+34) -

* P-value with the Wilcoxon test.

outcome as significant improvement (Table 5). The differ-
ences in SGAIS between the groups were statistically sig-
nificant, with P = 0.010. The lack of significant differenc-
es in PGAIS between groups is most likely explained by
the small sample size, as patient and physician assess-
ments were concordant (the coefficient of concordance
was not less than 0.5 in both groups).

At baseline, there was no statistically significant dif-
ference in the Face-Q scores between the two groups
(P = 0.190). After treatment, the differences were sig-
nificant with P = 0.005 (Table 6); in Group 1, 50% of pa-
tients were “somewhat satisfied” or “dissatisfied,” where-
as in Group 2, most patients (83%) were “very satisfied.”
The remaining 17% of patients in this group were “sat-
isfied” with the outcome. Statistically significant chang-
es (P=0.027) in Face-Q scores were reported only in the
combination treatment group.

No serious AEs were reported in the study.

Both treatment options were comparable in terms
of procedural pain intensity and erythema, edema, and
hemorrhage (non-significant, P > 0.05). The results
of the assessment of pain intensity and the severity
of post-treatment erythema, edema, and hemorrhage, are
shown in Table 7. All expected AEs resolved spontaneous-
ly within 1-7 days.

Macular (1 point) 00|00
Mild (2 points) 0,000
1(n=4) Moderate (3 points) 2 50| 2 |50 >0.999
Severe (4 points) 2 50| 2 |50
Median score per group 3.5 3.5
Macular (1 point) 00|00
Mild (2 points) 00 1117
2(n=6) Moderate (3 points) 1117 5 |83 0.026
Severe (4 points) 5181010
Median score per group 4.0 3.0

p** (between-group comparison) 0.500 0.033 =

* P-value with the Wilcoxon test.
** P-value by with Freeman - Halton test

Therefore, the combination of RF, subcision, and HA
filler was superior to monotherapy for most of the efficacy
parameters evaluated in the study. In addition, both treat-
ment options had similar safety profiles.

DISCUSSION

This study confirms the positive therapeutic effect
of the combination treatment of atrophic scars of various
origins with RF, subcision, and an HA filler and its superi-
ority over RF as a monotherapy. The combined use of RF,

Figure 1.B-mode ultrasound scans of the temporal area before (A) and after (B) RF treatment: dermis (yellow arrows) and atroph-

ic scar (blue arrows)

Pucyrok 1. SxorpaMMbl MArKMX TKaHew B MPOEKLMM BUCOYHOM SIMKM B B-pexnme po (A) n nocne (B) Bo3pericteus RF: pepma (xen-
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Figure 2.B-mode ultrasound scans of the temporal area before (A) and after (B) combined treatment: dermis (yellow arrows),
hyperechoic dermis at the area of atrophic scar (blue arrows), and subdermal anechoic filler at the area of atrophic scar (red arrows)

PucyHok 2. 5xorpamMMbl MATKUX TKaHEN B MPOEKLMM BUCOUHOM IMKK B B-pexxnume go (A) n nocne (B) koMBMHMpPOBAHHOIO BO3AEN-
CTBMSA: AepMa (KenTble CTpesiku), y4acToOK NOBbILIEHMS IXOreHHOCTU AepMbl B MPOeKLMM atpoduryeckoro pybua (CMHUE CTpenku),

[T ) FR

Figure 3.B-mode ultrasound scans of the temporal area
before (A) and after (B) RF treatment: dermis (yellow arrows)
and atrophic scar (blue arrows)

PucyHok 3. 5xorpaMMbl MATKMX TKaHEW B MPOEKL MU BUCOY-
HoW aMKu B B-pexxume po (A) u nocne (B) Bo3aencteus RF:
LlepMa (KenTble CTpenku), npoekuus aTpoduyeckoro pybua
(cuHue cTpenkn)

subcision and an HA filler results in a greater decrease
in atrophic scar severity on the Goodman and Baron scale
than with RF alone.

The clinical improvement confirmed by the ultrasound
data suggests that the combination of RF with subcision
and intradermal use of a HA filler boosts the production
of extracellular matrix components and stimulates the ep-
idermal and dermal regeneration processes. Antera 3D®
imaging showed that the combination of RF with subci-
sion and stabilized HA injection contributed to a greater

aH3XoreHHbIV dunnep cybaepmanbHo B npoekuun atpoduyeckoro pybua (KpacHble CTpenku)

Table 3. Comparison of 3D parameters between the groups
(Antera 3D°®)

Ta6nuya 3. CpasHeHue rpynn no 3D-Bu3yanusauuu pyoLos
(Antera 3D°)

n 12 15
mproved skin Me -8.86 2308|0012
IOR | (-10.88,-547) | (-25.00,-18.21)
n 12 15
'l;“n%rsf’;e;es"‘” Me -5.56 1432|0004
IOR | (-6.22,-2.43) | (-1782,-1151)
n 3 12
Scar volume Me -3.85 -3726 0.066
IOR | (-11.60,~193) | (-100.00,-18.53)
n 3 18
Scar width Me -13.28 3116 | 0.206
IOR | (~19.48,-9.48) | (-95.29,-15.88)
n 3 18
Scar depth Me -1087 1832 | 0450
IOR | (-12.21,-6.14) | (-29.47,-4.20)

* P-value with the Mann - Whitney U test.

improvement in the skin texture in the area of atrophic
scars (Figures 4, 5) than RF alone (Figures 6, 7).

The presented images of skin texture and scar width
and depth confirm that the combination treatment is
highly effective and significantly improves skin micro-
landscape and scar depression volume, while RF mono-
therapy is characterized by less prominent results.
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Table 4. Comparison of 3D (VISIA) parameters between
the groups
Ta6nuya 4. CpaBHeHue rpynn no wkane oueHok 3D (VISIA)

Table 6. Comparison of Face-Q scores between the groups
Ta6nuya 6. CpaBHeHMe rpynn Mo LKane OLEeHKKU yo0BEeTBO-

PEHHOCTM pe3ynbTaTaMu nedveHuns Face-Q

10-25 3 75 0 0
26-50 1 25 3 50
0.033
51-75 0 0 3 50
76-100 0 0 0 0

* P-value with the Freeman - Halton test.

Table 5. Comparison of GAIS scores between the groups
Ta6nuya 5. CpaBHeHune rpynn no wkane GAIS

Significantly better (3 points) 0 0 4 67

Better (2 points) 2 50 2 33

No changes (1 point) 2 50 0 0 0.066
Worse (-2 points) 0 0 0 0
Significantly worse (-3 points) | 0 0 0 0
Significantly better (3 points) | 0 0 5 83

Better (2 points) 4 100 1 17

No changes (1 point) 0 0 0 0 0.010
Worse (-2 points) 0 0 0 0
Significantly worse (-3 points) | 0 0 0 0
Agregnjent betwqen

bl e 050 o8| -
coefficient of concordance)*

P-value with the Freeman - Halton test.
** P-value with the »? test.

The data presented are largely consistent with previ-
ous efficacy studies. For example, a study of the HA efficacy
in the treatment of atrophic scars of various origins showed
a significant reduction in scar severity of more than 50%,
with no serious and long-term adverse events [28, 29].

Hasson A and Romero WA showed that HA injection
produced good or excellent results in 74% of patients
with atrophic facial scars caused by acne, dog bites, ba-
sal cell carcinoma, and leishmaniasis [30]. Another study
of facial atrophic scars showed a significant decrease
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Very satisfied 000710
Satisfied 0| 0|00

1(n=4) Somewhat satisfied 1 125] 2 |50 0.317
Dissatisfied 317512 |50
Very dissatisfied 00|00
Very satisfied 0| 0|5 |83
Satisfied 010|117

2(n=6) Somewhat satisfied 00|00 0.027
Dissatisfied 3151070
Very dissatisfied 3051010

P** (between-group comparison) 0.190 0.005 -

P-value with the Wilcoxon test.
** P-value with the Freeman - Halton test.

Table 7. Comparison of procedural pain, post-treatment
erythema and edema severities between the groups
Ta6nuya 7. CpaBHeHMWe rpynn no oueHke 601e3HEHHOCTH,
3PUTEMBI U OTEKA B 30HaX KOPPEKLMM

No pain (score 0) 0 0 0

Score 1 of 10 0 0 0

Score 2 of 10 0 1 16.7 |0.286
Score 3 of 10 50 4 66.7

Score 4 of 10 50 1 16.7

None 0 0 0

Very mild 0 2 33

Mild 50 4 67 |0.119
Moderate 50 0 0

Severe erythema and edema 0 0 0

*P-value with the Freeman - Halton test.




in the severity of atrophic scars 90 days after the last
HA injection, and a significant decrease in the number
of atrophic scars as assessed by the treating physician
(-8.1 vs.-2.1; P=0.00003) and by an independent investi-
gator (-8.0 vs.-1.5; P = 0.00008) [31].

Despite the good methodological quality of data on ef-
ficacy of filler alone in the treatment of atrophic scars [8],
their combined use with other options is becoming more
widely accepted [32].

Several studies have confirmed the efficacy of fill-
ers after subcision. For example, Ebrahim HM et al. pro-
posed the combined use of subcision with intradermal
HA fillers based on a comparison of clinical improvement
rates in 40 patients with atrophic post-acne scars [33].

Treatment with fillers after subcision resulted in signif-
icant improvement in 94.1% of patients, while subcision
alone was associated with less prominent results (67.3%).
Dastgheib M et al. showed that two sessions of com-
bined use of subcision and an HA filler with an interval
of 1 month contributed to a more significant decrease
in the severity of atrophic post-acne scars as rated by
the patient than a single subcision session (P = 0.02) [34].

Other authors also reported a significant clinical im-
provement with the use of the study combination com-
pared to subcision alone [35].

The combined use of RF and intradermal injec-
tions of HA fillers has been shown to be effective in es-
thetic medicine for facial rejuvenation and wrinkle

Figure 4. Skin texture at the right temporal area before (A, C) and after (B, D) the combined treatment of atrophic scars
Pucyrok 4. TekcTypa koxu B 0bnactu Bucka cnpasa fo (A, C) n nocne (B, D) neyeHus atpoduyecknx pybLos c npuMeHeEHNEM KOM-

6VIHI/IpOBaHHOFO MeToaa
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Figure 5.Volume of skin depressions before (A, C) and after (B, D) the combined treatment of atrophic scars
PucyHnok 5. 06vem yrnybnenuii oo (A, C) n nocne (B, D) neyenuns atpoduyeckmnx pybLoB c npumMmeHeHMeM KOMOBMHMPOBAHHOIO MeToAA

o

(5]

correction [36-40]. However, there is limited literature
on the use of RF in combination with HA to treat atrophic
scars [41,42], although numerous studies have confirmed
the efficacy of these treatment options in patients with
atrophic scars, both as monotherapy and in combination
with other treatments [18, 43-46].

To illustrate, histology of tissue samples obtained after
RF in patients with atrophic post-acne scars showed a sig-
nificant formation of denser collagen fibers, the increased
production of transforming growth factor beta 1 (TGF B),
with decreased expression of the inflammatory mediators
interleukin-8 (IL-8) and NF-«xB, which was clinically asso-
ciated with a significantly decreased scar severity and im-
proved skin condition in 48-100% of patients [47-53].
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For example, in 52 patients, 3 months after 4 ses-
sions of fractional RF microneedling, the median severi-
ty of atrophic scars on the Goodman and Baron scale de-
creased from 16 % 7.6 points to 5.6 £ 5.0 points (P < 0.01).
In addition, 73.1% of patients achieved at least a 1-point
decrease on the Goodman and Baron scale [49]. In an-
other study, fractional RF microneedling was superior to
bipolar RF in the treatment of atrophic acne scars, with
statistically significant differences in the Investigator’s
Global Assessment (IGA) and Echelle d’Evaluation Clin-
ique Des Cicatrices d’Acné (ECCA) response rates [47].
Kolcheva PS et al. confirmed that RF caused a more sig-
nificant increase in epidermal and dermal thickness (by
36.69 and 16.22%, respectively; P < 0.010 and P < 0.050)



Figure 6. Skin texture at the left temporal area before (A) and after (B) treatment of atrophic scars with RF monotherapy
PucyHok 6. TekcTypa Koxu B 061acTi BucKa cneBa fo (A) u nocne (B) neyenus atpoduueckux pyouos RF-so3nelictenem B Buae

MOHOTEpanuu

Figure 7.Volume of skin depressions at the left temporal area before (A) and after (B) treatment of atrophic scars with RF

monotherapy

PucyHok 7.06bveMm yrnybnenunin B 06nact Bucka cnesa go (A) u nocne (B) neuenuns atpoduuecknx pybuos RF-Bo3aeiictenem

B BUAE MOHOTEpPANuun

(A)

than Er:YAG laser (by 27.74 and 2.73%, respectively;
P < 0.010 and P < 0.050). These results favored more
significant positive changes after RF exposure [54]. In
a study of age-related skin changes, immunohistochem-
istry showed that RF improved the quality of the der-
mal matrix and stimulated the synthesis of elastin and
collagen [55].

Our ultrasound data showed increased dermal thick-
ness and decreased echogenicity in the projection

of scars after both RF monotherapy and the combined
use of subcision and HA. We attributed these changes
to the synthesis of dermal matrix proteins and glycos-
aminoglycans.

In the RF, subcision, and HA filler injection group,
a more significant visual effect was achieved due to
the separation of fibrous bands during subcision and
the additional mechanical lifting of the scar floor by in-
jection of an HA filler.
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CONCLUSION

The proposed combination treatment for atrophic
scars of various origins, based on RF followed by sub-
cision and injection of an HA filler, has been shown to
be effective in patients with scars of the specified mor-
phologic type. The combination treatment was superi-
or to monotherapy for the efficacy parameters evaluat-
ed. In particular, 100% of patients in the combination
treatment group demonstrated a statistically significant
decrease in atrophic scar severity and high patient sat-
isfaction with the treatment outcomes. Ultrasound af-
ter the combination treatment showed the increased

thickness of the dermal layer, and the measurement
of linear dimensions, surface projection area, and vol-
ume of scar depressions confirmed a decrease in their
volume, width and depth. The proposed treatment op-
tion has a favorable safety profile and provides accept-
able esthetic results.

Further studies on the combined use of RF, subcision,
and intradermal injection of HA fillers are warranted to
confirm the efficacy and safety of the combination treat-
ment and the possibility of its wider clinical use.
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