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Abstract

The article presents a laser hair removal technique using a combined dual-impact approach on the hair follicle. The
medical rationale of the proposed method, based on the principle of selective photothermolysis, is described, and it has been
experimentally confirmed that the combination of laser exposure and waxing, followed by repeated laser application, enhances
the thermal effect while minimizing the risks of burns and hyperpigmentation. The study found that the proposed combined
dual-impact technique targeting the hair follicle makes it possible to reduce the number of procedures, expand the range of skin
phototypes suitable for treatment, and ensure the achievement of the desired epilation effects while maintaining patient safety.
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AHHOTanMs

B cratbe mnpescTaB/ieHa METOAYKA JIa3ePHOM SMUMALMYU C NIPUMeHeHHeM KOMOWHMPOBAHHOIO [JBOMHOTO BO3[eHCTBHS Ha
BOIOCSHOM Gonnukyn. OmnucaHo MeAWIMHCKoe 00OCHOBaHWE TIPeJJIO’KEeHHOTO II0fIX0fla, OCHOBAaHHOe Ha MPHHLUIE
CeJIeKTUBHOTO (DOTOTEPMOJIM3a, a TaKKe 3KCIepPUMEHTalbHO TIOATBEP)KAEHO, UTO COueTaHWe Jia3epHOro OOMydeHHsT |
JeMUSALIA BOCKOM, C TIOBTOPHBIM ITPYMeHeHHeM Jla3epa, yCH/IMBaeT TepMuuecKkui 3¢ deKT Ipyu MUHUMH3ALMH PUCKOB O’KOTOB
W TuneprnurMeHTanyy. [1o UTOraM WCCeOBaHUS BBISBIAEHO, UTO TpeIJIOKeHHas KOMOMHMPOBAHHAash METOJHMKa JBOMHOTO
BO3/IeMCTBHSI Ha BOJIOCSHOW (POJTMKYJT TTO3BOISIET COKPATUTH KOJIMYECTBO TPOLeYD, PacCIIMPUTE AHara3oH (OTOTHUIIOB KOXKH
IJ1s1 paboThl ¥ 06eCeUnTh BO3HUKHOBEHKE HEOOX0UMbIX S((EKTOB IMU/IALIMY TIPY 630TIaCHOCTH [1/1s TIAL[UEHTOB.

KnroueBble cj10Ba: j1a3epHasi SIIWISALMS, JBOMHOe Bo3ZelicTBYe, KOMOMHHMPOBaHHAs MeTOMKa ABOMHOIO BO3/eHCTBUS Ha
BOJIOCSIHOM (hOJITHKY/I.

Introduction

Laser hair removal is one of the most common procedures in modern aesthetic medicine. Traditional technologies such as
SHR, HR, and IPL are characterized by a long treatment course and insufficient effectiveness on light hair and dark skin. There
also remains a risk of burns and hyperpigmentation, which often occurs at high fluence levels or during the treatment of
sensitive areas of the face and neck. To address these issues, a combined dual-impact technique has been proposed. Traditional
laser systems primarily rely on melanin absorption, which limits their effectiveness in patients with light hair or darker skin. In
addition, only 10-15% of hair follicles are in the active anagen phase during the procedure, which further increases the total
number of required sessions. The combined dual-impact approach partially compensates for these limitations by widening the
thermal window for follicular destruction. At the first stage, the laser is applied to hair approximately 2 mm in length, after
which the hair is removed with wax. The laser is then applied again to the exposed follicle, which increases the thermal effect
on the follicle, enhances the efficiency of epilation, reduces the number of sessions, and minimizes the risk of complications
[1].

The aim of this study is to evaluate the clinical effectiveness and medical rationale for using the combined dual-impact
technique for hair removal.

Research methods and principles

A comparative study was conducted involving 100 women who agreed to participate in the experiment during the
procedures. The patients had different skin phototypes (according to the Fitzpatrick scale, I-V) and treatment areas (face,
underarms, bikini, legs, and arms). A comparison was made between Groups A and B.

Group A underwent SHR procedures, in which the laser affected only the hair containing melanin. The treatment course
consisted of 6-10 sessions with intervals of 4-6 weeks.

Group B underwent the combined technique, which consisted of several stages [1]:

1) initial laser exposure applied to hair approximately 2 mm in length, during which the energy is transmitted through the
shaft to the bulb;

2) immediate waxing, during which the hair is removed with the root, exposing the follicular opening;

3) repeated laser treatment along the open channel, allowing the energy to reach the matrix directly.
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In working with Group B, devices of the same class (diode/alexandrite SHR lasers) were used as for Group A, with
individual adjustment of energy and pulse duration according to the skin phototype. Cooling systems were applied in all cases.
The obtained results, comparing Groups A and B, are presented in Figure 1.
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Figure 1 - Comparative analysis of the effectiveness of laser hair removal using the combined dual-impact technique
targeting the hair follicle
DOL: https://doi.org/10.62993/CMED.2026.7.4.1

The upper section illustrates the dynamics of hair density reduction in classical versus combined treatment courses; the
lower section shows the number of procedures required to achieve a significant result across different body areas. Hair and skin
condition were monitored throughout the entire course (lasting up to 8-12 months).

Main results

The conducted experiment demonstrated that the combined technique allows for a faster and more pronounced effect
compared to SHR epilation. Based on the obtained results, several observations can be noted:

1) the hair became thinner and shed more quickly. In the traditional scheme, hair density reduction occurred gradually
(over 6-10 sessions), while with the new technique, a noticeable decrease was achieved after just 4-7 sessions;

2) the average number of procedures required to achieve the desired result decreased by 20—30% compared to the standard
SHR course;

3) the technique proved effective for various skin phototypes. For types I and II (light skin, dark or fair hair), the effect was
most pronounced — with intensive hair shedding already after 1-2 sessions, and the number of procedures reduced by
approximately 30%. For type III, the reduction in sessions was around 25%, and for types V-V, about 15-20%. At the same
time, darker skin types and thicker hair were successfully treated with minimal fluence during the second stage, which
contributed to the absence of adverse side effects during laser hair removal.

In addition, it was observed that the combined approach proved more effective across different body areas. For example, in
the underarm region, the average number of procedures was 4-5 (compared to 6-8 with SHR), while on the legs and arms, hair
reduction of 70-80% was achieved after just 3—4 sessions. Thus, the combined technique reduces hair density through a dual
“thermal impact” on the follicle, leading to a decrease in the number of sessions required across all treated areas.

Waxing mechanically removes the hair shaft and creates an open follicular channel, which reduces optical scattering and
allows a greater proportion of laser energy to reach the deeper parts of the follicle, thereby enhancing matrix coagulation.

When analyzing the obtained results, it should be noted that they generally align with existing research. Overall, laser hair
removal is considered safe and effective; however, complications such as burns and pigmentary changes typically occur when
treating the face and neck areas or when using an alexandrite laser with high fluence levels [2], [3]. The combined technique
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made it possible to reduce the required irradiation energy during the second stage (due to the preliminary heating of the hair),
thereby minimizing the occurrence of adverse side effects in sensitive areas. At the same time, laser technologies are known to
provide high precision and minimal invasiveness, allowing effective targeting of various chromophores [4], [5]. The author’s
approach expands the capabilities of laser hair removal by combining follicular heating with structural effects on the hair shaft
while minimizing direct laser exposure.

It is also important to note the safety of the technique, as—with proper parameter selection and the use of cooling systems
—complications were minimal. Only isolated reactions were recorded (mild redness, folliculitis, slight burns), which were
quickly resolved with standard remedies. When the protocol is followed, the combined technique is safe, and compared to
traditional SHR, the number of adverse reactions is reduced.

Conclusion

The obtained results demonstrate that the proposed combined dual-impact laser technique is an effective and well-
substantiated approach to hair removal. The dual heating of the follicle significantly increases treatment efficiency, reducing
the overall course duration by 20-30% compared to classical SHR, while achieving the clinical effects of hair thinning and
shedding more rapidly. The technique has proven applicable to a wide range of skin phototypes (I-V) and body areas. At the
same time, the incidence of adverse side effects remains low, making the method safe for use. The technique shows particular
promise for patients with darker skin phototypes, who traditionally face a higher risk of laser-induced side effects. Further
large-scale studies may refine protocol parameters to optimize the balance between efficacy and safety.
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