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Abstract

Introduction: We have developed a novel, supra-periosteal injection technique for beautification of the central face. We
describe its treatment outcomes and safety with a review of literatures.

Materials and Methods: In this single-center, retrospective, case-series study, we evaluated a total of 27 women (n =
27) who received aesthetic facial beautification using the YVOIRE volume plus (LG Chem Inc., Seoul, Korea). To do this,
we designed the diamond-shaped region in the central area of the face and determined injection landmarks and volumes.
Treatment outcomes were compared between preoperatively and postoperatively and Global Aesthetic Improvement Scale
(GAIS) scores were assessed at 3 months. In addition, the safety was assessed based on the incidence of postoperative
complications.

Results: At 3 months, the patients had a mean GAIS score of 3.70 £ 0.76 points, which corresponds to “Very much
improved” or “Much improved.” Only non-serious complications occurred, all of which were resolved spontaneously or
with symptomatic treatments.

Discussion: But our results cannot be generalized; the possibility of a selection bias could not be completely ruled out
because we included the patients from a single-center only.

Conclusion: In conclusion, we describe treatment outcomes and safety of a supra-periosteal injection of YVOIRE volume
plus to a diamond-shaped area in the central face for beautification in Asian women.
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Introduction Asia Pacific region.® Of diverse brands of currently commer-
cially available HA fillers, YVOIRE fillers (LG Chem Inc.,
Seoul, Korea) have been the subject of several studies focus-
ing on the East Asian standards of beauty.>*'* YVOIRE vol-
ume plus is an HA filler with an excellent profile of elasticity
based on high concentration equalized (HICE) cross-linking

Fillers are used to fill volume deficits and improve wrinkles,
which is essential for restoring the appearance of the young
face.! They provide effective rejuvenation with shorter
downtime, lower cost, and lower rates of complications as
compared with surgery. This has popularized filler injections
as one of the most common cosmetic procedures worldwide.?
According to the American Society for Aesthetic Plastic
Surgery, =3.4 million filler injections were performed in the
United States in 2020.> There has been an increase in need
for facial rejuvenation, resulting in a rapid increase in the ‘ ) ) )
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technology characterized by maximal rate of cross-linking
rate, minimal alteration in the structure of HA and optimiza-
tion of dispersion of cross-linking agents connecting between
the highly-concentrated HA polymers (Figure 1).”

To meet diverse indications, YVOIRE HA fillers have
become commercially available as various types of products:
YVOIRE classic s or classic plus for correction of fine wrin-
kles and facial volumization, YVOIRE volume s or volume
plus for correction of deep wrinkles and facial volumization
and YVOIRE contour or contour plus for facial volumiza-
tion and contouring.® Moreover, the YVOIRE Y-Solution
series (YYS series; YVOIRE Y-Solution 360 [YYS 360],
YVOIRE Y-Solution 540 [YYS 540] or YVOIRE Y-Solution
720 [YYS 720]) have recently been released to the global
market. They are high-molecular-weight (HMW) 1,4-butane-
diol diglycidyl ether (BDDE) cross-linked sodium HA-based
dermal fillers and then used for the temporary relief of wrin-
kles and volume loss. Their clinical use was approved by the
Korean Ministry of Food and Drug Safety (KMFDS) for res-
toration and tissue augmentation in 2020.°

Rheological properties and efficacy of YVOIRE HA fillers
in improving facial volume and contour were well documen
ted.>¢17 Moreover, according to a phase IV, multi-center, pro-
spective, randomized, double-blinded, face-split study, there
was a significant decrease in the intensity of pain on the visual
analogue scale after the treatment with YVOIRE classic plus
as compared with YVOIRE classic s in the correction of NLFs
(25.32 vs 63.53 mm, P < .05). In addition, both treatment
agents showed an equivalent profile of efficacy and safety.!”

Given the above background, we have developed a novel
injection technique for beautification of the central face; it is
customized for Asian patients who are in need of improve-
ments in facial contours rather than wrinkles. Our technique
is based on a supra-periosteal injection of YVOIRE volume
plus to the central face. We describe its treatment outcomes
and safety with a review of literatures.

Patients and Methods
Study Patients and Setting

The current single-center, retrospective study was conducted
in a total of 29 patients who had received an injection of
YVOIRE volume plus for facial beautification at the BeUp
Plastic Surgery Clinic in Seoul, Korea between January 2024
and May 2025.
Inclusion criteria for the current study are as follows:
1. The patients who received aesthetic facial
beautification.
2. The patients receiving a supra-periosteal injection of
YVOIRE volume plus in the central face.

3. The patients with available follow-up data.
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Figure |. YVOIRE volume plus.[AQ: 3]

Exclusion criteria for the current study are as follows:

1. The patients with infections in the adjacent areas to
injection sites.

2. The patients with a known allergy and/or hypersensi-

tivity to any substances, such as lidocaine, mixed in

the filler syringe.

The patients lost to follow-up.

4. The patients with a past history of receiving a sili-
cone implant-based forehead augmentation or aug-
mentation rhinoplasty.

W

We therefore evaluated a total of 27 patients in the current
study; informed consent was waived due to its retrospective
nature.

The ethical approval of the current study was obtained
from the Internal Institutional Review Board (IRB) of the
Public Institutional Bioethics Committee designated by the
Korean Ministry of Health and Welfare (IRB approval #:
P01-202309-02-015) and conducted it in compliance with
the relevant guidelines and applicable laws. All the study
treatments and procedures described herein were performed
in accordance with the 1964 Declaration of Helsinki and its
later amendments or comparable ethical standards.



Lee and Kim

Figure 2. A diamond-shaped design for a supra-periosteal
injection of a hyaluronic acid filler.

Figure 3. Injection landmarks and volumes.
Note. C = chin; F = forehead; MI-4 = midface; N = nose.

Injection Landmarks and Volumes

We designed the diamond-shaped region in the central area
of the face (Figure 2). We therefore determined injection
landmarks and volumes, as shown in Figure 3.

Injection landmarks are present in forehead, nose, mid-
face, and chin as follows:

1. Forehead (F): The midline and horizontal line of the
face are drawn 2 cm superior to the line connecting
the upper points of the inner end of each eyebrow.
The crossing point between the 2 lines is selected,
adjacent to which the most depressed portion serves
as an injection point. Then, YVOIRE volume plus is
injected at a volume of 0.25 cc each into the left and
right points that are located 0.5 mm lateral to that
crossing point with a perpendicular bolus injection
technique using a 27-G needle. The patients with
severely depressed forehead above the eyebrows may
receive an additional injection of fillers using a
cannula.

2. Nose (N): YVOIRE volume plus is injected at a vol-
ume of 0.3 cc in the lowest point between the 2 eyes
on the midline of the nose with a perpendicular bolus
injection technique using a 27-G needle. The patients
with extremely flat nose may also receive an addi-
tional injection of YVOIRE volume plus at an
increased volume. Such patients also need to receive
injections of YVOIRE volume plus for augmentation
of the nasal tip.

3. Midface (M1, M2, M3, and M4): YVOIRE volume
plus is injected at a volume of 0.1 cc in the lowest
point adjacent to the M1 with a perpendicular bolus
injection technique using a 27-G needle.

YVOIRE volume plus is injected at a volume of 0.2 cc in
the lowest point adjacent to the M2 with a perpendicular
bolus injection technique using a 27-G needle. This is an
effective procedure for the patients who wish to have an
apple-shaped midface, but not required for those with well-
developed one.

YVOIRE volume plus is injected at a volume of 0.5 cc in
the point (M3) 3 cm inferior to the orbital rim on the perpen-
dicular line drawn from the lateral canthus in the lateral part of
deep medial cheek fat compartment. This is an essential proce-
dure for the patients who are in need of apple muscle and mid-
dle-aged ones who are in need of midfacial beautification.

YVOIRE volume plus is injected at a volume of 0.5 cc in
the lowest point adjacent to the M3 with a perpendicular
bolus injection technique using a 27-G needle. This is an
effective procedure for the correction of nasolabial folds.

4. Chin (C1, C2 and C3): YVOIRE volume plus is
injected at a volume of 0.25 cc in the point (C1) 5 mm
superior to the mandibular border on the midline of the
face, which is a useful procedure for chin elongation.

YVOIRE volume plus is injected at a volume of 0.25 cc in
the point (C2) 1 cm superior to C1, which is a useful proce-
dure for chin projection. This is commonly performed
through upward displacement of the needle from C1.

YVOIRE volume plus is injected at a volume of 0.25 cc in
the point (C3) 1 cm left and right from C2, which is a useful
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Figure 4. A supra-periosteal injection technique.
Note. SMAS = superficial muscular aponeurotic system.

procedure for the volume augmentation of the chin. This is
commonly performed through upward displacement of the
needle from C1. The patients with deep pre-jowl sulcus may
also receive an additional injection of fillers procedure.

A Supra-Periosteal Injection of the YVOIRE
Volume Plus

As shown in Figure 4, in an effort to improve the shape of the
central face and to ensure the safety from anatomical per-
spectives, we performed an injection of the YVOIRE volume
plus in the supra-periosteal layer that is located the deepest in
the central face. Rationale for a supra-periosteal injection in
facial beautification is based on anatomic considerations.
Arteries arising from branches of the internal carotid artery,
such as supratrochlear, supraorbital, and dorsal nasal ones,
are distributed in the central face. They also communicate
with angular, inferior orbital and facial arteries. Despite
many variations, their tributaries are located in the subcuta-
neous layer.'®!

Treatment Procedure

The patients’ face was cleansed with an 83% ethanol skin
cleaner (New Clean Swab A; Meditop, Yongin, Korea).

No anesthesia was performed for the procedure, but topi-
cal application or nerve block were done to manage severe
pain that may occur during the lip augmentation. YVOIRE
volume plus was injected using a needle provided in its com-
mercially available package.

Table 1. Baseline Characteristics of the Patients (n = 27).

Variables Values
Age (years) 32.2 (23-65)
Sex
Men 0 (0.0%)
Women 27 (100.0%)
Length of follow-up period 3.1 months

Sites of injection®

Forehead 25 (92.6%)
Midface 27 (100.0%)
Nose 21 (77.8%)
Chin 23 (85.2%)

Note. Values are mean with range or number with percentage, where
appropriate.
*Injections to multiple sites.

In a sitting position, the patients were evaluated for
whether the needle reached the bone, for which it was
inserted in the injection point at an angle of nearly 90°.
Meanwhile, efforts were made to avoid possible damages to
major vessels that may be present in the supra-periosteal
layer, for which the blood was aspirated for more than 5 sec-
onds. When the needle tip was blunted, the needle replaced
with a new one. After the procedure, injection sites were not
massaged unless there were severe lumps.

Patient Evaluation and Criteria

Treatment outcomes were compared between preoperatively
and postoperatively. Thus, serial photography was performed
at 3 months and Global Aesthetic Improvement Scale (GAIS)
scores were assessed by 2 treating physicians who were not
involved in the treatment procedures, as previously described.?’
Moreover, all data of the patients was expressed as mean with
range, number with percentage, or mean = standard deviation,
where appropriate. Furthermore, the safety was assessed based
on the incidence of postoperative complications.

Results

Baseline Characteristics of the Patients

A total of 27 women with a mean age of 32.2 years old were
evaluated in the current study. They were followed up during
a mean period of 3.1 months. Baseline characteristics of the
patients are represented in Table 1.

Efficacy Outcomes

As shown in Figure 5, postoperatively, there were 5 cases of
“Very much improved,” 9 cases of “Much improved,” and 13
cases of “Improved.” This showed a mean GAIS score of
3.70 = 0.76 points.

The representative case is illustrated in Figure 5.
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Figure 5. Efficacy outcomes based on the Global Aesthetic
Improvement Scale (GAIS).

Safety Outcomes

Postoperatively, there was 1 case of bruise at the injection
site. In addition, there was 1 case of facial asymmetry due to
swelling, which was resolved at 2 weeks postoperatively.
Furthermore, there were 3 cases of pain and discomfort,
which were resolved with symptomatic treatments. Finally,
there were no cases of vascular compromise, such as skin
necrosis.

Discussion

Young Asian women have a preference for a stereoscopic
face formed by 4 facial regions, such as forehead, midface,
nose, and chin. These 4 regions are present in the central face
and thereby form a diamond shape.?'>* We have therefore
developed a supra-periosteal injection technique involving a
diamond-shaped region, thus attempting to raise the degree
of patient satisfaction with aesthetic outcomes. Based on pre-
vious published studies about supra-periosteal injection
using HA fillers, we have attempted to maximize treatment
outcomes through selection of optimal HA fillers with a high
level of lifting capacity.?*?> This is accompanied by recom-
mendation of HA fillers containing lidocaine, which is essen-
tial for minimizing pain and discomfort both intraoperatively
and postoperatively. From this context, our technique com-
bined with a novel type of HA filler, Y VOIRE volume plus,
was an effective, safe modality in the 3-dimensional (3D)
volumetric facial beautification in Asian women. To mini-
mize occurrences of adverse effects as well as to maximize
3D effects of the facial beautification using Y VOIRE volume
plus, we made a diamond-shaped surgical design on the cen-
tral face and then determined anatomical landmarks and

Figure 6.[AQ: 4] lllustrative case.

Note. A 32-year-old woman visited us for beautification of the central
face, who received an injection of YVOIRE volume plus at a volume of 0.4,
0.5, and 0.5 cc to the nose, forehead and lip using a 27-, 27-, and 30-G
needle, respectively. Postoperatively, the patient had a Global Aesthetic
Improvement Scale score of 3 points, corresponding to “Much improved.”
Moreover, the patient exhibited no notable complications (A: frontal
view, B: 45° lateral view of the right side of the face and C: lateral view of
the right side of the face).

volumes of injection. At 3 months, the patients had a mean
GAIS score of 3.70 = 0.76 points, which corresponds to
“Very much improved” or “Much improved.” Moreover, a
total of 5 cases of postoperative complications occurred, all
of which were of mild severity and then resolved within 2
weeks postoperatively.

Of the highly concentrated HA polymers, YVOIRE can
be differentiated from other brands of HA fillers in that it
is equipped with a maximal rate of cross-linking, minimal
modification in HA structure and optimization of
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dispersion of the cross-linking agent.” Moreover, although
both YVOIRE classic plus and volume plus are recom-
mended for facial volumization, classic plus is recom-
mended for fine wrinkle correction and volume plus for
deep wrinkle correction.® Furthermore, YVOIRE classic s
and YVOIRE volume s have HMW with an average molec-
ular weight of 3 million Da, which are BDDE-cross-linked
sodium HA dermal fillers that are manufactured using pro-
prietary high-concentration equalized cross-linking tech-
nology. They are equipped with a relatively higher
probability of the molecules cross-linking with one another,
resulting in higher mechanical properties. These comple-
mentary HA fillers are used for the correction of moderate-
to-severe facial wrinkles and folds, such as nasolabial folds.
The relatively large particles contained in YVOIRE volume
s and the accompanying increase in viscoelasticity make it
an appropriate treatment of choice for injection into the
deep dermis to treat deep wrinkles and folds, whereas
YVOIRE classic s can be used for injection into the mid-
dermis to treat more superficial wrinkles and folds.”!3!7

Conclusions

In conclusion, we describe treatment outcomes and safety of
a supra-periosteal injection of YVOIRE volume plus to a
diamond-shaped area in the central face for facial beautifica-
tion in Asian women. But the possibility of a selection bias
could not be completely ruled out because we included the
patients from a single-center only. Further large-scale, pro-
spective, multi-center studies are therefore warranted to
establish the current results.
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