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Abstract

Background In Asia, the demand for cosmetic facial

treatments has surged due to technological advancements,

increased social acceptability, and affordability. Poly-L-

lactic acid (PLLA) fillers, known for their biocompatibility

and biodegradability, have emerged as a popular choice for

facial contouring, yet studies specifically addressing their

use in Asian populations are scarce.

Methods This retrospective study examined 30 Chinese

patients who underwent facial contouring with PLLA fil-

lers, focusing on product composition, injection tech-

niques, and safety measures. A comprehensive clinical

evaluation was performed, including the Global Aesthetic

Improvement Scale (GAIS) and Global Impression of

Change Scale (GICS) for effectiveness and patient satis-

faction, respectively.

Results No significant difference in GAIS scores was

observed between injectors and blinded evaluators over a

12-month period, indicating consistent effectiveness.

Patient satisfaction remained high, with GICS scores

reflecting positive outcomes. The safety profile was

favorable, with no serious adverse events reported. The

study highlighted the importance of anatomical knowledge

to avoid complications, particularly in areas prone to

blindness.

Conclusions PLLA fillers offer a safe, effective option for

facial contour correction in the Asian population, achieving

high patient satisfaction and maintaining results over time.

The study underscores the need for tailored approaches in

cosmetic procedures for Asians, considering their unique

facial structures and aesthetic goals. Further research with

larger, multicenter cohorts is recommended to validate

these findings and explore long-term effects.

Level of Evidence III This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

In Asia, the number of people requesting and receiving

cosmetic facial treatments has increased dramatically in the

past decade. The reasons include technological progress

and the improved effects of injection treatments such as

botulinum toxin and soft tissue fillers, the increasing social

acceptability of changing one’s appearance, and the

enhanced affordability and availability of injection treat-

ments. Most Asian aesthetic patients, whether young or

old, prefer to avoid surgery whenever possible and turn to

injection treatments to achieve natural results. To date,

most studies and published recommendations on the use of

facial injections refer to the standards for Western popu-

lations [1–7]. However, Asians differ in facial appearance

and facial anatomy [8–12].

The charming and beautiful faces of people of different

ethnic groups have unique ethnic characteristics that reflect

harmony, symmetry and balance. However, when

This article has not been presented at any meeting or conference.

Zhi-Feng Liao and Yu-Hong She have contributed equally as co-first

authors.

Extended author information available on the last page of the
article

123

Aesth Plast Surg

https://doi.org/10.1007/s00266-024-04195-8

http://orcid.org/0000-0002-5123-1656
http://www.springer.com/00266
http://crossmark.crossref.org/dialog/?doi=10.1007/s00266-024-04195-8&amp;domain=pdf
https://doi.org/10.1007/s00266-024-04195-8


comparing the facial aesthetics of different races, they

exhibit significant similarities in facial shape [13, 14].

Facial shape is a basic parameter of facial attractiveness,

and there is a consensus among people of all ethnic

backgrounds that an oval face is considered attractive (and

youthful) [13, 15, 16].

An oval face in this context refers to a face with a

smooth egg-shaped curve profile, with a smooth transition

from the forehead through the temporal region, the sur-

rounding cheeks, the preauricular region, the mandibular

angle, the mandibular line, and to a chin with good pro-

trusion. The average Asian face can present specific aes-

thetic challenges, including a square face shape, a lack of

vertical height, a lack of anterior convexity, a flat wide

nose, infraorbital depressions with prominent bags under

the eyes, maxillary and chin retrusions, deep nasolabial

folds, and a blunt nose. It is rarely possible to limit treat-

ment to a specific region. Therefore, doctors need to treat

Asians according to their contour characteristics to opti-

mize facial aesthetics [13, 15, 16].

Poly-L-lactic acid (PLLA) is a widely used biodegrad-

able and biocompatible polymer. It is a long-chain polymer

formed by the polymerization of L-lactic acid molecules.

PLLA is particularly popular in the medical and aesthetic

fields because it can be gradually degraded into lactic acid

in the body and eventually metabolized as carbon dioxide

and water, making it a safe long-term implant material

[17–20].

Currently, injectable PLLA has been approved for use in

many countries around the world, including the Asia–

Pacific region. The aesthetic medical market in this region

is reported to be growing faster than that in the rest of the

world, owing to the increasing affluence of the population

and the rising popularity of aesthetic treatments [2].

Although Western recommendations for PLLA injection

are feasible [18, 21, 22], guidance for the treatment of

Asian patients is still needed because Asians have differ-

ences in facial structure (e.g., wider faces; shorter vertical

heights; flatter or more concave features on the inside of

the maxilla; flatter eyebrows, noses, and chins) [23].

However, studies on PLLA injection in Asians are rel-

atively rare, and the safety and efficacy of PLLA injection

for facial contouring need further investigation. Cure-

White, a PLLA-PEG microsphere suspension in cross-

linked HA hydrogels approved by NMPA in 2021, is

indicated for the correction of moderate to severe nasola-

bial folds and wrinkles. Therefore, in this study, we ret-

rospectively analyzed the cases of 30 Asian patients who

received CureWhite injections for facial contouring and

performed simulated injections on fresh cadaveric head

specimens to verify its safety.

Methods

PLLA Products

The product (CureWhite) was produced by IMEIK Tech-

nology Development Co., Ltd., and was approved for

marketing by the State Drug Administration in 2021. The

gel mainly is composed of cross-linked sodium hyalur-

onate, L-lactic acid–ethylene glycol copolymer micro-

spheres, lidocaine hydrochloride, and a phosphate buffer

system, with a declared content of L-lactic acid–ethylene

glycol copolymer microspheres of 18%. The specific pro-

duct information is listed in Table 1.

Clinical Case Analysis

Subjects

Thirty Chinese subjects seeking injection for facial con-

touring were included in this study, including 2 males and

28 females; the average age was 34.5 ±6.4 years. The

study follows the guiding principles of the Declaration of

Helsinki. Patients were educated about the risks and ben-

efits of treatment and signed informed consent forms

before receiving injections. Patients with bleeding ten-

dencies, coagulation disorders, severe diabetes, hyperten-

sion, hypertrophic scars or keloids, allergies to any

components of the injection of PLLA, or other systemic

diseases were excluded from the present study. Similarly,

patients who had received facial laser treatments, chemical

peelings, botulinum toxin injections, thread implantations,

soft tissue fillers or surgery within 12 months were also

excluded.

Injection Technique

Before injection, the sample was withdrawn to reduce the

risk of inadvertent intravascular injection. The injections

were performed usin5g a slow, low-pressure, retrograde

injection method. Injections were performed via the top-

down approach, from the top (forehead) to the bottom

(submental region). The injection sites, methods, and

expected results are shown in Fig. 1 and Table 2.

Objective and Subjective Clinical Evaluation

Photographs were taken at baseline (before injection) and

at 1, 3, 6, 9, and 12 months after treatment. Each subject

was filmed under standard conditions, including the same

photographer, consistent camera settings, standing posture,

and uniform lighting.
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Global Aesthetic Improvement Scale (GAIS) [24, 25]

After the injection, the operator and another plastic surgeon

who was not involved in the study procedure evaluated the

overall improvement in the patient’s facial contour. In

particular, they analyzed the photographs of the subjects

before and after treatment and evaluated the results

according to the GAIS (1, very much improved; 2, much

improved; 3, improved; 4, no change; 5, worse).

Patient Satisfaction [26]

The satisfaction of the subjects was evaluated using the

Global Impression of Change Scale (GICS) at 1, 3, 6, 9,

and 12 months after the injection. Each subject was asked:

What is your overall impression of the change in facial

appearance after treatment compared with that before the

last injection? The answers were given on a 7-point scale

from - 3 (very poor) to ? 3 (very good).

Safety Assessment

Throughout the study, subjects were asked to report any

adverse symptoms they experienced, and the duration of

these events was recorded. The safety assessment included

all abnormal reactions, including local reactions in the

facial area that occurred during the clinical trials. Safety

was evaluated by a physical examination performed during

the clinical trial. All abnormal reactions were carefully

recorded. Patient complaints included the presence and

persistence of edema, bruising, palpable nodular lesions

and even vision-related changes.

Cadaver Filler Injection and Fluoroscopic Imaging [27]

PLLA injections were performed using 2 cadavers to

simulate injections for facial contouring. Visual analysis of

the relationship between the filler and the artery was con-

ducted. The injected radioactive PLLA was a mixture of

commercially available PLLA product and the contrast

agent iotroxic acid (350 mg/mL, Shanghai Pharma, China).

After each filler injection, clear images of the artery and the

filler were collected using the same 64-detector spiral CT

scanner under the same conditions.

Data Analysis

SPSS version 22.0 (IBM Corporation) was used for the

data analysis. Quantitative variables, such as baseline

information, were expressed as the mean ± standard

deviation. The GAIS scores of the two doctors and the

GICS scores of the subjects were compared using a t test,

and p\0.05 was considered statistically significant.

Results

Effectiveness

The patients’ baseline characteristics are presented in

Table 3. The GAIS was used to objectively evaluate the

clinical outcomes. At 12 months after treatment, the

median GAIS evaluated by injectors was 2.13±0.43; while,

the median GAIS evaluated by blinded evaluators was

2.03±0.41 (Fig. 2). At 1, 3, 6, 9, and 12 months, there was

no significant difference in GAIS scores between the

injectors and the blind evaluators (p[ 0.05) (Fig. 2).

Patient Satisfaction

The GICS was used to objectively evaluate patient satis-

faction. Twelve months after treatment, patient satisfaction

was 2.03±0.41. The GICSs of the subjects at 1, 3, 6, 9, and

12 months after injection were not significantly different

(p[ 0.05) (Fig. 3).

Safety

No serious adverse events, such as nodules, skin necrosis or

vision-related damage, occurred in any of the patients.

Injection-related reactions, such as swelling, were reported in

7 patients, and bruising, which disappeared within 1 week,

was reported by 5 patients. No adverse events occurred during

the follow-up period, indicating that PLLA is a safe and well-

tolerated treatment for facial contour defects.

Table 1 Component of the

CureWhite
Component Volume proportion (%) Concentration (mg/ml)

PLLA-b-PEG microsphere 18 180

Cross-linked sodium hyaluronate 81.7 17

Lidocaine hydrochloride 0.3 3
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Discussion

CureWhite is composed of cross-linked sodium hyalur-

onate, L-lactic acid–ethylene glycol copolymer micro-

spheres, lidocaine hydrochloride and a phosphate buffer

system; the labeled content of the L-lactic acid–ethylene

glycol copolymer microspheres was 18%. PLLA-poly-

ethylene glycol (PEG) copolymer is a biodegradable and

biocompatible polymer material. This copolymer combines

the mechanical strength of PLLA with the water solubility

and biocompatibility of PEG so that PLLA-PEG has unique

physical, chemical, and biological properties [28]. PLLA-

PEG is widely used in biomedical fields, including as a

drug delivery system [29], for tissue engineering scaffolds

[30], and in other medical devices, due to its ability to

enhance material cytocompatibility and degradability and

promote cell growth and tissue regeneration.

PLLA-PEG microspheres can be gradually degraded in

the body through hydrolysis to release L-lactic acid and

ethylene glycol, which are eventually cleared through

normal metabolic pathways in the body. This degradation

process allows the PLLA-PEG microspheres to be gradu-

ally absorbed without the need for surgical removal while

simultaneously avoiding complications that may be caused

by long-term indwelling foreign bodies [31].

Fig. 1 Diagram of the injection site of a Chinese female

Table 2 Injection method and purpose for each injection site

Facial region Injection method Purpose

Frontal region Injection was performed on the periosteum, avoiding the supratrochlear artery and the

supraorbital artery

Increasing forehead volume and

convexity

Anterior

temporal

region

Injection was performed on the periosteum or between the superficial and deep

temporal fascia, avoiding the superficial temporal artery and the deep temporal

artery

Increasing temporal volume and

smoothing contour

Superciliary

arch

Injection was performed on the periosteum, avoiding the superficial superior orbital

arcade and the supraorbital artery

Increasing volume and convexity of

superciliary arch

Nose Injection was performed on the periosteum and perichondrium along the midline,

avoiding the dorsal nasal artery and the lateral nasal artery

Reshaping the dorsum of the nose and

improving the nasofrontal and

nasolabial angles

Zygomatic

region

Injection was performed on the periosteum of the zygoma, avoiding the infraorbital

artery

Increasing midfacial volume

Nasolabial

folds

Injection was performed on the periosteum, avoiding the facial artery Improving nasal base depression

Chin Injection was performed on the periosteum, avoiding the ascending mental artery Improving chin retrusion

Table 3 Patient demographics

Characteristic N Average volume (ml)

Patients 30

Sex

Male 2

Female 28

Age

Mean (yr) 34.5

Range (yr) 26–43

Area

Forehead 6 1.7

Temple 8 2.1

Superciliary arch 13 1.5

Nose 11 0.8

Zygoma 14 0.9

Nasolabial fold 16 1.1

Chin 19 2.1
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The cross-linked sodium hyaluronate gel and PLLA-

PEG microspheres injected into the face physically fill the

soft tissues at the early stage and immediately improve

facial contours. Over time, the microspheres are gradually

degraded and absorbed, but they stimulate the regeneration

of surrounding tissues, including collagen production,

thereby achieving a long-term increase in volume. More-

over, the degradation process of the PLLA-PEG micro-

spheres stimulates the cellular responses of the surrounding

tissues, especially the stimulation of fibroblast proliferation

and collagen synthesis. Collagen is a main component of

the skin structure, and an increase in collagen can improve

the elasticity and firmness of the skin, further optimizing

the facial contours [32, 33].

In this study, the efficacy, patient satisfaction and safety

of PLLA injections for the treatment of facial contour

defects were investigated using the GAIS and the GICS.

According to the results, after 12 months of treatment, the

median GAIS scores given by the injectors and blinded

evaluators were 2.13±0.43 and 2.03±0.41, respectively,

indicating the effectiveness of the long-term effect of this

material (Figs. 4, 5, 6). The difference in the GAIS score at

different time points after treatment was not statistically

significant, indicating the stability and durability of the

PLLA treatment.

The evaluation results of patient satisfaction also

showed that patient satisfaction after 12 months of treat-

ment was 2.03 ± 0.41, which was not significantly dif-

ferent from the GICS at different time points during

treatment, reflecting the sustained satisfaction of patients

with the treatment outcomes. This is particularly important

because patient satisfaction is a key indicator for evaluating

the success of cosmetic plastic surgery.

In terms of safety, none of the patients in this study

experienced serious adverse events, such as nodules, skin

necrosis, or vision-related damage; 7 patients experienced

injection-related reactions, such as swelling, and 5 patients

experienced bruising, but these minor adverse events dis-

appeared spontaneously within one week.

Skin necrosis and blindness are the most serious com-

plications of facial soft tissue filler injections; hence, a

detailed understanding of facial arteries is key to avoiding

such complications. In this study, we added contrast agents

to the fillers and simulated injections on specimens, fol-

lowed by CT scans to show the relationship between the

fillers and the blood vessels (Fig. 7). For forehead and

superciliary arch injection, injector should avoid damage

supratrochlear artery, supraorbital artery and superficial

superior orbital arcade, cause normally both of them

originated from the ophthalmic artery [34, 35]. For temple

injection, superficial temporal artery and the deep temporal

artery should be care when inject in between the superficial

and deep temporal fascia and supraperiosteal layer [36, 37].

The nose and nasolabial fold are the area of the face where

injections are most likely to lead to blindness. Therefore,

injectors should maintain the injection level above the

periosteum, as most nasal blood vessels are located

superficially [38]. These findings indicate that this injection

material is a safe and well-tolerated method for the treat-

ment of facial contour defects.

Nevertheless, the present study has several limitations,

such as the relatively small sample size and the single-

center nature of the study, which may limit the generaliz-

ability of the results. Future studies should consider larger

multicenter studies to further verify the efficacy and safety

Fig. 2 Global Aesthetic Improvement Scale was obtained by the

operator and blinded evaluator at 1, 3, 6, 9 and 12 months post-

treatment Fig. 3 Global Impression of Change Scale was obtained by the

subjects at 1, 3, 6, 9 and 12 months post-treatment
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Fig. 4 Photographs of a 30-year-old male patient: A before treatment. B At 1-month follow-up. C At 3 month follow-up. D at 6-month follow-

up. E At 9-month follow-up. F At 12-month follow-up

Fig. 5 Photographs of a 33-year-old female patient who received the

injection of forehead, superciliary arch, nasolabial folds, zygoma and

chin: A Before treatment. B At 1-month follow-up. C At 3 month

follow-up. D At 6-month follow-up. E At 9-month follow-up. F At

12-month follow-up
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Fig. 6 Photographs of a

45-year-old female patient who

received the injection of temple,

nose, nasolabial folds, zygoma

and chin: A before treatment.

B At 1-month follow-up. C At 3

month follow-up. D At 6-month

follow-up. E At 9-month

follow-up. F At 12-month

follow-up

Fig. 7 Three-dimensional CT scan showing that different region

arteries and its relationship with the filler. 1, superciliary arch; 2,

zygoma; 3, nasolabial folds; 4, chin; 5, nose; 6, temple; 7, forehead;

StA, supratrochlear artery; STA, superficial temporal artery; FA,

facial artery; AA, angular artery; TFA, transverse facial artery; SOA,

supraorbital artery; SSOA, superficial superior orbital arcade
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of PLLA treatment and to explore its comparative efficacy

with other cosmetic treatments.

Conclusions

In summary, cross-linked sodium hyaluronate gel with

PLLA-b-PEG microsphere injection therapy showed good

efficacy, patient satisfaction, and safety in facial contour

correction. These results support the use of PLLA as an

effective choice for cosmetic facial plastic surgery. How-

ever, more studies are needed to better understand its long-

term effects and optimize treatment regimens.
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supplementary material available at https://doi.org/10.1007/s00266-
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