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Abstract

Background: The unaesthetic appearance of the female intimate area (vulva,
“mound of venus” and perianal region) is a triggering factor of negative psy-
chological responses, embarrassment, anxiety and insecurity in many women.
Using rejuvenating equipment for vaginal structure or for the intimate area as
a whole is already widespread in the literature, and High-Intensity Focused
Ultrasound (HIFU) has proven to be very effective in the clinical practice of
many professionals. This study, therefore, aims to describe the fundamentals
and applicability that guide the use of HIFU in vulvar rejuvenation. Materials
and Methods: Exploratory research was carried out, presented in a narrative
review, to highlight the action of HIFU in female intimate rejuvenation. The
review explored scientific articles published and available in the following
databases: MEDLINE (Medical Literature Analysis and Retrieval System On-
line), PubMed (National Library of Medicine), SCIELO (Scientific Electronic
Library Online), and LILACS (Latin Literature American and the Caribbean
in Health Sciences). In addition, some clinical findings obtained through a
retrospective analysis of medical records were added to describe the authors’
clinical experience in the use of Focused Ultrasound (HIFU) for vulvar reju-
venation. Results: We verified that the tissues of female external genitalia re-
spond very well to the stimuli of the focused sound waves of the HIFU, being
able to produce immediate and lasting results through isolated applications or
in association with intradermotherapy or other therapeutic resources. Con-
clusion: We conclude that using High Intensity Focused Ultrasound aimed at
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vulvar rejuvenation is safely indicated and assures excellent aesthetic results
at the end of the treatment because similarly to other treatment techniques,
the thermal stimuli of HIFU are also able to produce an excellent therapeutic
response in the dermal tissue of the female intimate area, promoting intense
neocollagenesis and generating great aesthetic improvement.

Keywords

Intimate Aesthetics, Vulvar Rejuvenation, Vaginal Rejuvenation, HIFU,
Focused Ultrasound, Micro Focused Ultrasound, and Cosmetic Gynecology

1. Introduction

Currently, there has been an increase in demand for aesthetic procedures able to
treat the female intimate region. However, for some women, the desire for these
therapies is still complex since it can affect various physical and psychological
aspects of the woman’s life. Therefore, aesthetic alterations resulting from the
natural aging process or aggravated by external factors related to daily life habits
(smoking, excess alcohol, use of medication), as well as those from vaginal deli-
very childbirth, surgical sequelae, physiological changes resulting from a lifetime
sexually active, sports (such as cycling) and others, are part of the daily lives of
professionals who work in the treatment of aesthetic dysfunctions of the female
intimate region.

It is important to mention there is no pre-established beauty standard for the
female external genitalia, but what pleases or bothers the woman. Thus, it is un-
derstood that the unpleasant aesthetic appearance of the female intimate region
(vulva, “mound of venus”, perianal region, etc.) is a relevant point in cases of in-
creased negative psychological responses, embarrassment, anxiety and insecurity
[1]; therefore, this can guide the search for treatment of the intimate area and
the choice of the most effective therapeutic resource for each case (essential for
rescuing female self-esteem), since that sometimes the visual aspect and func-
tionality of the introitus are marked in the majority sometimes as responsible for
sexual disorders and reduced quality of life [2].

The use of rejuvenating equipment including the intimate area is already
widespread in the literature, for instance, mainly radiofrequency (RF), which
through an increase in temperature promotes stimuli at the cellular level capable
of promoting an improvement in the quality of the vulvar tissue [3] [4]. High
Intensity Focused Ultrasound (HIFU) was initially described as a non-invasive
treatment for facial sagging, as it has the ability to reach deeper tissues without
damaging the epidermis, by the production of small controlled thermal coagula-
tion points in the reticular dermis medium and/or deep, being able to reach even
the superficial muscular aponeurotic system (SMAS), might generate an imme-
diate contraction/retraction of the thermally denatured collagen, initiating a

neocollagenesis and the remodeling of the collagen with subsequent cutaneous
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tissue stiffening in a non-invasive way [5].

HIFU can induce neocollagenesis in the middle and lower reticular dermis,
and neoelastogenesis in the deep reticular dermis. In a comparative study be-
tween monopolar radiofrequency and HIFU [6], the authors have concluded
that RF affects tissue more diffusely while HIFU causes more focal collagen in-
duction.

Currently, the use of HIFU in the intimate area has already been described by
several authors [7] [8] [9] with the aim of treating vaginal atrophy and laxity,
urinary incontinence, non-surgical vaginoplasty and other conditions; however,
no consistent reports were found associating the use of high-intensity focused
ultrasound for the aesthetic rejuvenation of the external genitalia.

Afterall, this study aimed to describe the fundamentals that guide the High-
Intensity Focused Ultrasound utilization in vulvar rejuvenation presenting data
about fundamentals that direct its use in an effective and safe way as well as the

findings obtained by the clinical practice of the authors.

2. Materials and Methods

This study is characterized by exploratory research written as a narrative review
to highlight the action of high-intensity focused ultrasound (HIFU) in vulvar
rejuvenation. The review explored scientific articles, published and available in
the following databases: MEDLINE (Medical Literature Analysis and Retrieval
System Online), PubMed (National Library of Medicine), SCIELO (Scientific
Electronic Library Online) and LILACS (Latin American and Caribbean Litera-
ture in Health Sciences).

As inclusion criteria, it was selected sources that mentioned aesthetic condi-
tion of the female intimate area or described the fundamentals of using HIFU
related to skin rejuvenation and toning. Sources that did not present the ab-
stract, were not allocated in scientific journals and did not address the subject of
the study. Also, the same for those that did not support the collection of reliable
data, were discarded.

The bibliographic survey was carried out in Portuguese and English, with the
following descriptors: Intimate aesthetics, vulvar rejuvenation, vaginal rejuvena-
tion, HIFU, focused ultrasound, micro focused ultrasound, and cosmetic gyne-
cology.

In addition to the bibliographic review, some treatment protocols for vulvar
rejuvenation were added to this work based on authors clinical practice using
high-intensity focused ultrasound, associated or not with other therapeutic re-

sources.

3. Results and Discussion

High Intensity Focused Ultrasound (HIFU) was developed for a non-surgical
treatment, aiming at skin retraction by stimulating the creation of new collagen
and elastin [10].
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HIFU is a device designed to produce small microthermal zones of coagula-
tion in the middle reticular layer, the deepest of dermis and subdermis (SMAS),
leading to a wound healing response leading to tissue contraction and new col-
lagen production or reduction of adiposities and cellulite [11] [12].

Local absorption of energy causes intermolecular vibration and produces heat
(over 65°C), enough for collagen denaturation at thermal coagulation points
(TCP) (approximately 1 mm? to 1.5 mm®) [13].

From the thermal injury the tissue repair process begins. According to some
authors [14], the evolutionary healing process from 48 hours post-injury occurs
as follows: 1) From the first 48 hours to 10 weeks after treatment: Inflammation
stimulates fibroblast proliferation, neocollagenesis and elastogenesis around
TCPs; 2) On the 28th day: adjacent dermis undergoes remodeling and viscoelas-
ticity increases; 3) Over time, the skin becomes thicker and tenser, further in-
creasing the elastin in the injured area and the collagen in the reticular dermis;
4) 10 weeks after treatment: Collagen is completely replaced in the treated areas,
there is greater tightening and lifting of the skin—this remodeling may last up to
a year.

Authors [15] found that 45 days after treatment there was already an evident
increase in the number and size of fibroblasts in the treated group, as well as a
greater number of blood vessels and inflammatory cells compared to the control
group. Also, they found that there was already an evident rising in collagen type
I compared to collagen type III (Figure 1).

Histological analysis

Control group Treated group

EType | collagen ®mType Il collagen

Figure 1. Histological analysis (A) Control Group with type III collagen predominance
(green—56%); (B) Group treated with expressed increase of type I collagen (orange col-
or—382%), when compared to type III collagen (green—18%); (C) Comparative graphic
(Source: Meyer et al. (2021) [15]—Reproduced with authorization.).
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Although the literature commonly describes a late effect on skin components
and an improvement in the aesthetic appearance after the use of HIFU, in our
clinical practice we identify immediate effects on the skin, both in facial treat-
ments (Figure 2) and in treatments of the intimate area (Figure 3). The reason
for these findings is the thermal action of HIFU on the fibrous tissue constitut-
ing the SMAS (“lifting effect”), as well as on the collagen of the reticular dermis
[10] [16] [17].

Figure 2. Immediate effect of High Intensity Focused Ultrasound
in the periorbicular region of the eyes (7 Mhz - 3.0 mm and 10
Mhz - 1.5 mm transducers were used - Ultramed® manufactured
by Medical San Ind Equipment’s Med, Brazil.).

Figure 3. (A) Vulvar region before treatment; (B) Immediate ef-
fect of high intensity focused ultrasound; (C) Late aesthetic ef-
fect, 40 days after 1 treatment session (7 Mhz - 3.0 mm and 1.5
mm transducers were used—Ultraformer III° manufactured by
CLASSYS INC,, Seoul, Korea.).
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Despite the remarkable immediate effect on the skin, HIFU has proven to be
even more efficient in the long term. Authors [18] reported that the interval for a
reevaluation, in order to judge the results, may vary from 2 to 6 months; howev-
er, Suh et al (2016) [19] treated individuals with a total of 3 sessions of Focused
Ultrasound with intervals of 4 weeks between sessions.

Based on these reports, in our clinical practice we have been suggested that
clients return for reassessment 30 or 40 days after the procedure (especially
when the immediate effects on the skin in the intimate area are not so evident)
in order to reassess them for evaluating whether the initially proposed treatment
plan should be maintained or changed according to the results obtained after
this period. Corroborating and justifying the clinical practice of the authors of
the present study, Ko e al (2017) [20] reassessed skin elasticity in individuals
treated with HIFU 4 and 12 weeks after 1 treatment session. Authors also re-
ported that there was a significant improvement in the first reassessment (4
weeks) after HIFU treatment, and when reassessing the same individuals again
12 weeks after treatment they did not identify significant changes in elasticity
improvement compared with what was verified in the first revaluation.

In our cases of vulvar rejuvenation care where no apparent result was ob-
tained, 30 or 40 days after the consultation, it was evaluated the possibility of
associating other therapeutic resources such as electrotherapy and/or intrader-
motherapy was to assure and/or enhance the results. In Figure 3 and Figure 4, it
is possible to visualize the satisfactory evolution after 40 days of the initial treat-
ment for vaginal rejuvenation.

In line with our clinical practice, we recommend the use of 3.0 and 1.5 mm
transducers for vaginal rejuvenation combined in each treatment session. Non-
etheless, other forms of application have been seen in the intimate rejuvenation
market, and these use depths of 2.0 mm and even 4.5 mm.

In line with our clinical practice, we recommend the use of 3.0 and 1.5 mm
transducers for vaginal rejuvenation, combined in each treatment session. How-

ever, other forms of application have been seen in the intimate rejuvenation

Figure 4. Late aesthetic effect, 40 days after 1 treatment session with High Intensity Fo-
cused Ultrasound (7 Mhz - 3.0 mm and 1.5 mm transducers were used—Ultraformer III°
manufactured by CLASSYS INC., Seoul, Korea.).
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market, and these use depths of 2.0 mm and even 4.5 mm.

Based on the study by Oni et al. (2014) [21], the number of TCP lines sug-
gested for the treatment of the external part of the intimate area is, on average,
20 to 30 lines on each side (Figure 5), for each depth. Usually, 40 to 60 lines are
achieved in total when using only two transducers without the Vertical Vector-
ing technique.

Some authors recommended the overlapping of lines of TCPs, the Vertical
Vectoring technique [22] [23] (also popularly called the “Hashtag” technique).
That technique consists of performing lines of TCPs in the horizontal and ver-
tical directions, overlapping them in the same treated region and increasing the
number of points deposited. An advantage of this approach is the possibility of
using lower energies and generating more comfort for the client without preju-
dice to the contraction of skin collagen, due to the greater number of TCPs per
region.

Currently, we have consistently applied Vertical Vectoring for vulvar rejuve-
nation, using 3.0 mm and 1.5 mm transducers with safety and good results
(Figure 6 and Figure 7).

The distance between the lines of TCPs ranges from 2 to 5 mm [18]. This might
be adjusted to make with it occurs automatically during the delivery of TCPs

Figure 5. Scheme illustrating line distribution of HIFU TCPs for vaginal rejuvenation
(Adapted from Oni et al, 2014 [21].).

Figure 6. Scheme illustrating the distribution of lines of HIFU TCPs with the Vertical
Vectoring (“Hashtag”) technique for vulvar rejuvenation. (Adapted from Werschler &
Werschler, 2016 [22].).
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Figure 7. Immediate effect of using the Vertical Vectoring (“Hashtag”) technique in vul-
var rejuvenation, using 7 Mhz - 3.0 mm and 1.5 mm transducers (Total of 68 TCP lines
with each transducer.) (Ultraformer III® manufactured by CLASSYS INC., Seoul, Korea.).

using “multiline” transducers, but with the use of “single-line” transducers.
This procedure is characterized as operator-dependent and it will require the
professional’s dexterity so that there is no damage to the results due to the
non-uniformity in the delivery of TCP lines. In our clinical practice, we try to
distance the lines by about 3 millimeters between them.

According to Lee et al (2012) [24], the spacing between thermal coagulation
points must be related to depth. Thus, a distance of 1.5 mm between the points
must be adjusted in the equipment when energy is supplied at a depth of 4.5
mm; 1.1 mm distance between points when power is supplied at a depth of 3.0
mm. For Jeon et al. (2018) [25], cartridges with depths of 1.5 mm and 3.0 mm
should be used with a distance between points of 1.2 mm.

In the treatment of aesthetic dysfunctions, both on the face and on the exter-
nal genitalia, considering that we primarily use depths of 3.0 mm and 1.5 mm we
recommend 1.2 mm as the ideal distance between TCPs. If the client complains
that these parameters are very uncomfortable, it is possible to reduce or increase
the distance between the clotting points to 1.3 to 1.5 mm.

With regard to the energy dose (Joules) used, there is difficulty in standardiz-
ing it due to the fact only one model of equipment was used in our clinical prac-
tice and teaching, and thus, we recommend that the dose be compatible, initially,
as the customer’s tolerance level. Therefore, the professional can use dose con-
trol measures such as directly decreasing the energy and/or increasing the dis-
tance between the TCPs. There are clients who cannot tolerate pain and may

need medication to alleviate their discomfort.
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Working in the intimate area with HIFU revealed a problem for some profes-
sionals regarding antisepsis measures and/or degerming the transducer after use
(autoclaving is not recommended for transducers since their structure contains
many electronic components that could be damaged once exposed to high tem-
peratures). In view of this, with the aim of reducing the risk of disease transmis-
sion among clients through the “shared use” of the transducer, an efficient
measure to be adopted is to use a sheet of plastic film over the wave sound emis-
sion area of the transducer (to avoid contact of the device with the external ge-
nital structure (Figure 8). It is important to highlight that it is extremely im-
portant to use a good layer of common gel between the transducer and the
plastic film when preparing it for application. And, after its use, it must be
discarded.

Finally, we emphasize the importance of High Intensity Focused Ultrasound
(HIFU) associations with other resources mainly with intradermotherapy tech-
niques. In traditional applications, especially on the face, collagen biostimulators
already find support in the literature [26] [27] and products based on calcium
hydroxyapatite are becoming very known in clinical practice of many profes-
sionals [11] [28] [29] [30], as well as hyaluronic acid [31] and polylactic acid
[32].

For vulvar rejuvenation, in our clinical practice we have also been using col-
lagen biostimulators from the Brazilian industry (sterile base products for mul-
tipurpose use in the aesthetics segment) that are composed of several active in-
gredients which ones have a potentiating action to increase dermal collagen.
Figure 9 and Figure 10 show some effects of associating of HIFU with some bi-

ostimulators.

Figure 8. Protection of the HIFU transducer with plastic

film for use in the intimate area.
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Figure 9. Association of Microfocused Ultrasound with collagen biostimulator: (A) Be-
fore treatment; (B) Immediate effect of HIFU (Ultraformer III° manufactured by
CLASSYS INC., Seoul, Korea.); (C) Right after the injection of Sculpt Derm Collagen
Booster® (Cosmobeauty Ind Com Cosmetics, Brazil.); (D) 45 days after the 1st treatment
session; (E) 90 days after treatment.

4., Conclusions

This study shows that the conventional applicability of High Intensity Focused
Ultrasound, both on the face and body, might be replicated in vulvar rejuvena-
tion treatments with guaranteed safety and efficacy.

Furthermore, it is notorious that, just as radiofrequency, fractional laser or
plasma jet produce an excellent therapeutic response in the skin in the female
intimate area, the thermal stimuli produced by the use of HIFU are also able to
promote intense neocollagenesis in the dermal tissue, ie, guarantees an excel-
lent vulvar rejuvenation response and improves the aesthetic appearance of the
region. Additionally, we identified that the association of collagen bio stimulat-

ing products is fully indicated when the aim is to enhance the production of
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Figure 10. Association of focused ultrasound with collagen biostimulator: (A) Before
treatment; (B) Immediate effect of HIFU (Ultramed® manufactured by Medical San Ind
Equipment’s Med, Brazil.) associated with the injection of Flacidez® (Mezzo Ind Cosmet-
ics, Brazil.).

dermal collagen in the intimate area.
Finally, we conclude that the use of High Intensity Focused Ultrasound is a
promising, safe and extremely effective adjuvant alternative to support the

treatment of unsightly conditions in the female intimate region.
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