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Effect of Poly-D,L-Lactic Acid (PDLLA) Biostimulator on
Facial Rejuvenation Markers in Late Middle-Aged Thai
Women: A Quasi-Experimental Study

Chaichana Srituravanich, MD?, Paisal Rummaneethorn, MD?*

* School of Anti-Aging and Regenerative Medicine, Mae Fah Luang University, Bangkok, Thailand

Background: The quality of skin, especially its elasticity, hydration, and collagen, diminishes with age, contributing to visible signs of aging. Poly-
D,L-lactic acid (PDLLA) has emerged as a biostimulator that can potentially improve facial skin quality through collagen stimulation.

Objective: To assess the efficacy of PDLLA in improving facial rejuvenation markers in late middle age Thai women.

Materials and Methods: A quasi-experimental design was conducted for a before-and-after design. Fifteen eligible participants, aged between 45
and 60 years old, were recruited from Mae Fah Luang University Hospital Asoke, Bangkok, Thailand. Two sessions of subdermal PDLLA injections
were administered to each participant. Eight skin quality parameters were assessed at baseline, two, four, and six months using the Cutometer
MPA580 for skin elasticity, Sebumeter SM815 for sebum level, Corneometer CM825 for skin hydration or skin capacitance, Tewameter TM300
for transepidermal water loss or TEWL, and Visia CR system for spots, pores, wrinkles, and texture.

Results: Significant improvements were noted in skin elasticity, hydration, TEWL, pores, and wrinkles compared to baseline. Skin elasticity increased
by 0.11+0.02 at six months (p<0.001), and skin hydration improved, with skin capacitance rising by 6.19+0.86 at four months (p<0.001). TEWL
dropped by 6.49+0.68 g/m?/hour at four months (p<0.001), pores reduced by 3.04+0.51 at four months (p<0.001), and wrinkles decreased by
7.62+1.13 at six months (p<0.001). In contrast, the remaining three parameters, sebum level, spots, and texture, showed no statistically significant

changes in the time series measurement. No severe adverse effects were reported.

Conclusion: PDLLA is an effective and safe biostimulator for enhancing facial skin quality in the late middle age Thai women.
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Aging is an inevitable biological process that
affects all living organisms, notably manifesting
in the skin, which serves as the body’s largest
organ and barrier against environmental factors.
Over time, structural changes in the skin lead to
visible signs of aging, such as wrinkles, sagging,
and loss of elasticity”. This deterioration of skin
quality can impact self-esteem, mental well-being,
and overall quality of life. According to the data,
Thailand officially became a complete aged society
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in 2023, with 14 million individuals aged 60 and
above, representing 20 percent of the country’s
total population®. In response, various treatments,
including biostimulators, have emerged to counteract
these effects.

Poly-D,L-lactic acid (PDLLA) is a biodegradable
biostimulator derived from renewable resources
like corn and potato starch®®. It stimulates
collagen production, offering gradual, long-lasting
improvement in skin quality by triggering a foreign
body response, followed by a cellular inflammatory
response that promotes neocollagenesis, as
confirmed by experiments in animals and laboratory
studies®”. PDLLA’s safety is well-documented, with
studies involving PDLLA screws in knee surgery
demonstrating complete biodegradability as shown
by magnetic resonance imaging (MRI) scans after
22 months®.

Despite the lack of evidence-based clinical
trials”>'9 PDLLA has shown promising results
in improving skin quality including studies using
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poly-L-lactic acid (PLLA)"Y, a structurally similar
substance, injected into the face. The results highlight
PDLLA’s potential role in enhancing facial skin
quality, with improvements in elasticity, hydration,
and reduced transepidermal water loss (TEWL).
Therefore, the authors undertook this investigation
to determine whether PDLLA could demonstrate
clinical benefits within the Thai population. The
primary objective of the present study was to
evaluate the efficacy of PDLLA in enhancing facial
rejuvenation markers. PDLLA was hypothesized to be
an effective choice for skin rejuvenation, positioning
it as a safe and viable option for non-invasive facial
treatments.

Materials and Methods
Design and sample

The present study employed a prospective quasi-
experimental design with a time series approach, in
which dependent variables were measured at multiple
points in time within one group, both before and
after the researchers administered the manipulated
treatment. This design is commonly used in aesthetic
research to assess treatment efficacy over time within
individuals"?. The sample size estimation followed
the two-dependent-mean-difference formulat'?,
using inputs from a previous study similar to the
present study'". The sample size was calculated
using the n4Studies, version 1.4.0, with a power of
0.80 and a 95% confidence level. An effect size of
0.20 was chosen, with alpha errors set at 0.05. To
obtain reliable data and minimize the potential for
dropouts, the authors increased sample size by 20%
to 15 subjects.

Therefore, the authors recruited 15 volunteers
who came to visit at Mae Fah Luang University
Hospital Asoke, Bangkok, Thailand between May
2024 and June 2024. The flowchart of the study
procedure is shown in Figure 1. The included
participants were female aged from 45 to 60 years.
The authors excluded those with poor medical
conditions to ensure better cooperation and those
with conditions that could interfere with the
outcomes, such as active skin disease, acne scar,
and those with pregnancy or on breast feeding. The
withdrawal criteria included participants who chose
to withdraw from the program for any reason, those
who experienced significant treatment complications,
illnesses, fatalities, or accidents, and participants who
were no longer accessible for follow-up. The scope
of the work was explained to all participants, and
those who agreed to take part signed consent forms.
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Figure 1. Flow chart of study procedure

PDLLA: Poly-D,L-lactic acid, TEWL: transepidermal water loss

Intervention

Participants in the present study were
administered the biostimulator product. The authors
used subdermal biostimulator PDLLA, known as
AestheFill by REGEN Biotech, Seoul, Korea. This
product received initial approval from the Korean
Food and Drug Administration (FDA) in 2014© and
was also approved by the Thai FDA, number 66-2-
1-2-0004634. The product was provided in the form
of freeze-dried powder within vials, each containing
200 mg that included 154 mg of PDLLA and 46 mg
of carboxymethyl cellulose or CMC. PDLLA has
been reported in literature as a safe and effective
biostimulator for facial rejuvenation, especially
due to its favorable degradation profile and safety
advantages over PLLA"Y. Before injection, 8 mL of
sterile water was introduced into the PDLLA vial.
Just prior to the injections, an additional 2 mL of 2%
lidocaine without adrenaline was added to achieve a
final dilution of 10 mL of PDLLA using the back-and-
forth technique?. Local anesthesia was administered
at the pre-hole, with 0.2 mL per site, located at an
imaginary line between the mid-pre auricular line and
lateral canthus line. The injections were administered
using a fanning technique into the subdermal plane,
following a consistent pattern (Figure 2), and utilizing
a23-Gneedle, 5 cm in length, inserted at an angle of
30 to 40 degrees. Each injection line received 0.5 mL,
totaling five lines. Each subject received up to 2.5 mL
of PDLLA on each side, with 5 mL per participant
per session. All participants received two sessions
of PDLLA injections, at the month-0 and month-2
visits, as the maximal effect of collagenesis occurred
around two months®©.
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Figure 2. PDLLA injection technique.

Figure 3. Measurement site for the data collection.

Outcomes measured

The assessments were conducted at specific time
points, at zero, two, four, and six months. The primary
outcome measures were facial rejuvenation markers,
including elasticity, sebum level, skin capacitance,
TEWL, spots, pores, wrinkles, and texture, assessed
using validated instruments recommended by
organizations such as the EEMCO group and cited
in previous literature!'>'?. Specifically, elasticity
was measured with the Cutometer MPA580, sebum
level with the Sebumeter SM8135, skin capacitance or
hydration with the Corneometer CM825, TEWL with
the Tewameter TM300, and spots, pores, wrinkles,
and texture with the Visia CR system.

For each measurement, except the Visia CR,
investigators used a probe to touch the skin
at the designated measurement site (Figure 3).
Measurements were taken five times on each side
at each follow-up, totaling ten measurements per
follow-up®”. The first point was located on the
imaginary line between the tragus line and the
mid-pupil line. The second and third points were
positioned 1 c¢m lateral to the first point, while the
fourth and fifth points were placed 1 cm vertically
from the first point.

For data on facial rejuvenation markers from
the Visia CR system for Spots, Pores, Wrinkles, and
Texture, the information was collected by positioning
each participant on the machine, which automatically
captured photos and analyzed the four parameters,
Spots, Pores, Wrinkles, and Texture, in arbitrary
units (a.u.).

The secondary outcome measured participants’
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satisfaction with the PDLLA injection at the end of
the study using a self-reported five-point Likert scale
questionnaire with 1 for Extremely dissatisfied, 2 for
Dissatisfied, 3 for Neutral, 4 for Satisfied, and 5 for
Extremely satisfied)@". The authors also assessed side
effects using a side effect record form.

Ethical approval

Participants provided written informed consent
prior to participating in the study. The present study
was approved by the Ethics Committee on Human
Research of Mae Fah Luang University (study code:
EC24011-20).

Statistical analysis

Continuous variable values were presented as
mean =+ standard deviation (SD), while categorical
data were expressed as frequency and percentage.
Repeated measures ANOVA were used for normally
distributed data, while the Friedman test was applied
for non-parametric comparisons when normality
assumptions were not met. Normality was assessed
using the Shapiro-Wilk test. Pairwise comparisons
were conducted with Bonferroni correction to control
for multiple testing. A p-value of less than 0.05 was
considered statistically significant. Data analysis
was conducted using IBM SPSS Statistics, version
28.0 (IBM Corp., Armonk, NY, USA). Participant
satisfaction and side effects were summarized in
percentages.

Results
All fifteen female participants completed the
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study with no withdrawals. The mean age of the
participants was 52.3343.44 years. Most participants
were housekeepers at 26.7%, followed by therapists
and nurses at 20% each. Fitzpatrick skin types
were Type 3 in 60%, and Type 4 in 40%. Thirteen
participants (86.7%) had no underlying diseases,
while two had dyslipidemia (DLP). None reported
food or drug allergies, smoking, or current medication
such as antibiotics or NSAIDs. Alcohol consumption
was reported by 13.3% of the participants (Table 1).

Over the study period, significant changes in
mean differences were noted using Repeated measure
ANOVA and post hoc test with Bonferroni for each
time interval. Elasticity showed a gradual increase
over time, with significant change from baseline to
six months (—0.11£0.02, p<0.001). Sebum levels
exhibited minimal changes with non-significant
p-values across all intervals. Hydration levels
significantly increased, especially from baseline to
four months (—6.19+0.86, p<0.001) and baseline
to six months (-8.19+1.45, p<0.001), showing an
increase in skin hydration over time. TEWL decreased
notably from baseline to later months, observed at
four months (6.49+0.68, p<0.001) and six months
(7.62+0.79, p<0.001), suggesting an improvement
in skin barrier function with reduced moisture loss
over time.

For the Pore marker, mean differences increased
from baseline to four months (3.04+0.51, p<0.001)
and baseline to six months (3.73+0.51, p<0.001),
indicating a notable reduction in pore appearance.
Similarly, the Wrinkle marker showed significant
improvements, with mean differences increasing
from baseline to six months (7.62+1.13, p<0.001),
reflecting visible wrinkle reduction. In contrast,
changes in Spot and Texture markers were minimal,
with mean differences close to zero and non-
significant p-values (p=1.000) across intervals
(Table 2).

The analysis of facial rejuvenation markers
was conducted through ANOVA with repeated
measures. The results showed significant mean
differences, with an increased value indicating a
reduction in TEWL at four months and six months,
Pore at four months and six months, and Wrinkle
at six months. Conversely, a decreased value
indicated an increase in Elasticity at six months and
Hydration at four months and six months, as shown in
Figure 4 and 5. Finally, participants were asked about
their overall satisfaction. Results showed that 86.7%
were extremely satisfied, and 13.3% were satisfied.
No serious side effects were observed during the
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Table 1. Baseline characteristics of the 15 participants

Characteristic Results
Age (year); mean+SD 52.33+3.44
Sex; n (%)
Male 0(0.00)
Female 15 (100)
Occupation; n (%)
Housekeeper 4 (26.70)
Therapist 3(20.00)
Nurse 3(20.00)
Office employee 2 (13.30)
Business owner 1(6.70)
Unemployed 2 (13.30)
Fitzpatrick skin type; n (%)
Type 3 9 (60.00)
Type 4 6 (40.00)
Other 0 (0.00)
Underlying disease; n (%)
None 13 (86.70)
DLP 2 (13.30)
History of food/drug allergy; n (%) 0(0.00)
Current medication (antibiotic, NSAIDs); n (%) 0 (0.00)
Current smoker; n (%) 0(0.00)
Alcohol drinking; n (%) 2 (13.30)

SD=standard deviation; DLP=dyslipidemia; NSAIDs=non-steroidal anti-
inflammatory drugs

entire study. Participants reported no minor side
effects such as pain, redness, swelling, or bruising
throughout the follow-up period.

Discussion

The data indicated a statistically significant
increase in skin elasticity and hydration among
participants receiving PDLLA treatment. Specifically,
Table 2 demonstrated a notable decline in elasticity
scores from baseline to each subsequent time point,
with the most pronounced reduction observed at six
months (p<0.001). Similarly, the table also indicated
a significant decrease in skin capacitance, which
reflects skin hydration levels, throughout the study
period. This improvement suggests that PDLLA not
only stimulates collagen production but also enhances
the skin’s moisture-retaining capacity, leading to
improved overall skin quality.

These findings align with prior research that
has investigated the use of biostimulators for facial
rejuvenation. For instance, a study by Lin & Lin
(2022) reported significant enhancements in skin
elasticity and hydration following the nonsurgical
lower eyelid rejuvenation involved administering
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Table 2. The comparison of the mean difference of facial rejuvenation markers at baseline, 2 months, 4 months, and 6 months (n=15)

Markers Baseline to 2 months Baseline to 4 months Baseline to 6 months 2 to 4 months 2 to 6 months 4 to 6 months
mean diff+SD mean diff+SD mean diff+SD mean diff+SD mean diff+SD mean diff+SD
Elasticity 0.01£0.01 -0.04+0.02 -0.11£0.02 -0.04+0.01 -0.11+0.01 -0.07£0.01
p-value 1.000 0.361 <0.001* 0.029 <0.001* 0.002
Sebum level -0.01+0.06 0.2640.35 0.17+0.56 0.264+0.40 0.17+0.61 -0.08+0.34
p-value 1.000 1.000 1.000 1.000 1.000 1.000
Hydration -1.8740.41 -6.19+0.86 -8.19+1.45 -4.31+0.65 -6.32+1.23 -2.00+0.81
p-value 0.003 <0.001* <0.001* <0.001* 0.001 0.160
TEWL 0.77£0.46 6.4940.68 7.62+0.79 5.7340.87 6.854+0.99 1.13+0.27
p-value 0.716 <0.001* <0.001* 0.001 <0.001* 0.006
Spot -0.01£0.12 -0.62+0.67 -0.32+0.66 -0.62+0.69 -0.32+0.68 0.3040.11
p-value 1.000 1.000 1.000 1.000 1.000 0.082
Pore -0.20+0.38 3.044+0.51 3.728+0.51 3.2440.27 3.93+0.27 0.69+0.08
p-value 1.000 <0.001* <0.001* <0.001* <0.001* <0.001*
Wrinkle -1.46+1.51 2.57£1.13 7.62+1.13 4.0410.64 9.0840.83 5.0440.35
p-value 1.000 0.238 <0.001* <0.001* <0.001* <0.001*
Texture 0.47+0.77 0.7840.62 0.56+0.71 0.314+0.23 0.0940.35 -0.224+0.33
p-value 1.000 1.000 1.000 1.000 1.000 1.000

SD=standard deviation; Mean diff=mean difference; TEWL=transepidermal water loss

Data were analyzed using repeated measure ANOVA and post hoc test with Bonferroni

*Pp<0.001, statistical significance
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Figure 4. The comparison of the mean of elasticity at each
timepoints.

*p<0.001

PDLLA injections every three months. This treatment
led to improvements in skin texture, elasticity, wrinkle
depth, and skin brightness, with no serious side effects
reported in the total of 10 participants®. However,
they also reported significant improvements in skin
texture and brightness, unlike our study, which
found no change. Similarly, a recent systematic
review by Seo et al. (2024) noted that the use of
PDLLA (Juvelook) for skin rejuvenation in a study
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*p<0.001

involving 16 participants demonstrated promising
results!'?. All participants underwent two or three
treatment sessions spaced four weeks apart, leading to
statistically significant improvements in various signs
of aging, including skin elasticity, firmness, hydration,
and reduced wrinkles and fine lines. Notably, 50%
of the patients reported an overall improvement of
more than 50%. Importantly, no severe adverse events
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were reported, highlighting the treatment’s safety.
Furthermore, histological examination revealed
increases in collagen and elastic fibers in the dermis,
suggesting that PDLLA effectively stimulates dermal
regeneration, corroborating with the present study’s
outcomes.

The reduction in TEWL further supports the
efficacy of PDLLA in enhancing skin barrier function,
as shown in Table 2. The results indicated significant
reductions in TEWL at each follow-up interval,
particularly from baseline to six months (p<0.001).
This decrease suggests improved skin barrier
integrity, which is critical for maintaining hydration
and preventing moisture loss. The findings regarding
TEWL reduction are consistent with the previous
studies, such as the one conducted by Bohnert et al.
Participants who received PLLA injections, which
have a similar chemical isomer to PDLLA, showed
significantly improved skin quality at the 12-month
follow-up compared to those who received a saline
solution or placebo. Additionally, the PLLA group
demonstrated enhanced skin barrier function and
experienced a greater reduction in TEWL, increased
skin elasticity, and higher levels of satisfaction
throughout all follow-up visits"".

Additionally, the data in Table 2 regarding sebum
levels, spots, and texture revealed negligible changes
throughout the study, suggesting that while PDLLA
treatment may improve skin hydration and elasticity,
it does not significantly alter sebum production or
melanin levels.

Patient satisfaction scores underscored the
subjective efficacy of PDLLA treatment. The
overwhelming majority of participants (86.7%)
reported being “Extremely satisfied” with the results
at the six-month follow-up, reflecting the treatment’s
acceptability and effectiveness. These findings are
in line with the previous studies®'V, which reported
high satisfaction rates among patients receiving
biostimulator treatments for facial rejuvenation.
The combination of objective improvements in
skin quality and subjective satisfaction points to the
multifaceted benefits of PDLLA as a biostimulator.
In this study, no minor side effects such as erythema,
swelling, bruising, or discomfort were reported by
any participants throughout the follow-up period.
All participants tolerated the PDLLA treatment well,
and the absence of both serious and minor adverse
events further supports the favorable safety of the
intervention. These mild reactions, when present,
were expected and typically resolved within a few
days.
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While promising, the present study has
limitations. This study was designed as a preliminary
investigation focusing on a specific demographic.
The quasi-experimental design lacks a control group,
limiting causal conclusions regarding PDLLA’s
impact on facial rejuvenation. With only a six-month
follow-up and a small sample size of 15 participants,
results may lack durability and generalizability.
Over-reliance on specific machines for measuring
rejuvenation markers may lead to measurement errors
if not properly calibrated or validated. Future research
should include larger, randomized trials with longer
follow-ups and objective assessments to verify these
findings. Additionally, exploring PDLLA’s long-
term effects, interactions with other treatments, and
molecular mechanisms would deepen understanding.

Conclusion

In conclusion, the present study demonstrated
the efficacy of PDLLA as a biostimulator for facial
rejuvenation, particularly highlighting the significant
improvements in facial rejuvenation markers such
as skin elasticity, hydration, and overall patient
satisfaction. The product was safe, with no severe
adverse effects reported.

What is already known about this topic?

PDLLA has emerged as a biostimulator that
can potentially improve facial skin quality through
collagen stimulation. Given the limited evidence of
its effects and safety in clinical trials, the present
study might support PDLLA as a potential option for
facial rejuvenation.

What does this study add?

The results indicated that PDLLA is an effective
and safe biostimulator for facial rejuvenation in late
middle-aged Thai women, particularly in terms of
elasticity, hydration, TEWL, pore size, and wrinkle
reduction. However, PDLLA did not significantly
impact sebum production or pigmentation.

Acknowledgement

The authors would like to express gratitude to
the participants for their contribution to this research.
Additionally, sincere thanks are extended to all the
staff at Mae Fah Luang University Hospital Asoke,
Bangkok, Thailand, for their invaluable assistance
with data collection.

Conflicts of interest
The authors state that there are no conflicts of

462



interest.

References

1.

10.

Lorenc ZP, Lee JC. Composite volumization of the
aging face: Supra-periosteal space as the foundation
for optimal facial rejuvenation. J Drugs Dermatol
2016;15:1136-41.

Paitoonpong S. Promotion of active aging and quality
of life in old age and preparation for complete aged
society in Thailand [Internet]. Nation Research Council
of Thailand; 2022 [cited 2024 Oct 20]. Available from:
https://tdri.or.th/wp-content/uploads/2023/11/Volume-
38-Number-3-September-2023.pdf.

Xiao L, Wang B, Yang G, Gauthier M. Poly(lactic
acid)-based biomaterials: Synthesis, modification
and applications. In: Ghista DN, editor. Biomedical
science, engineering and technology. London:
Intechopen; 2012. p. 247-82.

Pretula J, Slomkowski S, Penczek S. Polylactides-
Methods of synthesis and characterization. Adv Drug
Deliv Rev 2016;107:3-16.

Kwon TR, Han SW, Yeo IK, Kim JH, Kim JM, Hong
JY, et al. Biostimulatory effects of polydioxanone,
poly-d, 1 lactic acid, and polycaprolactone fillers in
mouse model. J] Cosmet Dermatol 2019;18:1002-8.
Lin CY, Lin JY, Yang DY, Lee SH, Kim JY, Kang
M. Efficacy and safety of poly-D,L-lactic acid
microspheres as subdermal fillers in animals.
Plast Aesthet Res 2019;6:16. doi: http://dx.doi.
org/0.20517/2347-9264.2019.23.

No YA, Seok J, Hyun MY, Kwon TR, Oh CT, Choi
EJ, et al. Long-term (24-month) safety evaluation of
poly-DL-lactic acid filler injection for the nasolabial
fold: A multicenter, open, randomized, evaluator-
blind, active-controlled design. Plast Reconstr Surg
2015;135:1074e-5e.

Achtnich A, Forkel P, Metzlaff S, Zantop T, Petersen
W. Degradation of poly-D-L-lactide (PDLLA)
interference screws (Megafix ®). Arch Orthop Trauma
Surg 2014;134:1147-53.

LinJY, Lin CY. Nonsurgical lower eyelid rejuvenation
using injectable poly-d,l-lactic acid in Asian patients.
J Cosmet Dermatol 2022;21:4328-31.

Seo SB, Park H, Jo JY, Ryu HJ. Skin rejuvenation
effect of the combined PDLLA and non cross-linked
hyaluronic acid: A preliminary study. J Cosmet
Dermatol 2024;23:794-802.

463

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

Bohnert K, Dorizas A, Lorenc P, Sadick NS.
Randomized, controlled, multicentered, double-blind
investigation of injectable poly-L-lactic acid for
improving skin quality. Dermatol Surg 2019;45:718-
24.

Chow SC, Shao J, Wang H. Sample size calculations
in clinical research. 2nd ed. Boca Raton, FL: Chapman
& Hall/CRC; 2003.

lanhez M, de Goés ESFG, Sigrist RMS, Colpas PT, de
Faria [A, Parada M, et al. Complications of collagen
biostimulators in Brazil: Description of products,
treatments, and evolution of 55 cases. J] Cosmet
Dermatol 2024;23:2829-35.

Chen SY, Lin JY, Lin CY. (2020). The back-and-
forth method: A quick and simple technique for
reconstitution of injectable poly-D,L-lactic acid. Arch
Aesthetic Plast Surg 2020;26:79-83.

Klimitz FJ, Neubauer H, Stolle A, Ripper S, Daeschler
SC, Aman M, et al. Objective burn scar assessment in
clinical practice using the Cutometer©: Introduction
and validation of a standardized measurement
protocol. J Burn Care Res 2023;44:95-105.

Richter C, Trojahn C, Dobos G, Blume-Peytavi
U, Kottner J. Follicular fluorescence quantity to
characterize acne severity: a validation study. Skin
Res Technol 2016;22:451-9.

Anthonissen M, Daly D, Peeters R, Van Brussel M,
Fieuws S, Moortgat P, et al. Reliability of repeated
measurements on post-burn scars with Corneometer
CM 825(®). Skin Res Technol 2015;21:302-12.
Gardien P, Djajadiningrat T, Hummels C, Brombacher
A. Changing your hammer: The implications
of paradigmatic innovation for design practice.
International Journal of Design 2014;8:119-39.
Henseler H. Validation of the Visia(®) Camera
System for skin analysis through assessment of the
correlations among the three offered measurements
- the percentile, feature count and absolute score - as
well as the three capture perspectives, from the left,
front and right. GMS Interdiscip Plast Reconstr Surg
DGPW 2022;11:Doc04. doi: 10.3205/iprs000165.
Jung JW, Kim WO, Jung HR, Kim SA, Ryoo YW. A
face-split study to evaluate the effects of microneedle
radiofrequency with Q-switched Nd: YAG laser for the
treatment of melasma. Ann Dermatol 2019;31:133-8.
Boone HN Jr, Boone DA. Analyzing Likert data. J
Ext 2012;50:Article 48. doi: https://doi.org/10.34068/
j0e.50.02.48.

] Med Assoc Thai | Volume 108 No. 6 | JUNE 2025



