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Abstract: Objective: To investigate the clinical efficacy and safety of poly-L-lactic acid (PLLA) combined with acel-
lular dermal matrix (ADM) in the treatment of abdominal adiposity, skin laxity, and striae gravidarum. Methods: A 
total of 206 patients with abdominal skin laxity and striae gravidarum were divided into a control group (n = 97) 
and an observation group (n = 109) in this retrospective analysis. The control group received conventional treat-
ment, whereas the observation group received PLLA combined with ADM injections. Clinical efficacy, satisfaction, 
recurrence rate, and adverse reactions were compared, and changes in skin morphology and functional indicators 
were assessed. Results: The total effective rate (87.16%), satisfaction rate (95.41%), and treatment maintenance 
rates at 3 and 6 months of follow-up were significantly higher in the observation group than in the control group (all 
P<0.05), whereas the incidences of skin injury and pigmentation were significantly lower in the observation group 
(both P<0.05). After treatment, the depth and area of striae gravidarum decreased in both groups, and skin elastic-
ity indicators increased, with more significant improvement in the observation group (all P < 0.05). Conclusion: PLLA 
combined with ADM can significantly improve abdominal striae gravidarum and skin laxity, enhance skin elasticity 
and firmness, and has a long-lasting effect with good safety.
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Introduction

Postpartum abdominal skin laxity, fat accumu-
lation, and striae gravidarum are common cos-
metic problems faced by women. This is mainly 
due to the rupture of elastic fibers and damage 
to collagen fibers in the dermis of the abdomi-
nal wall resulting from uterine expansion during 
pregnancy. In addition, postpartum fat metabo-
lism disorders and decreased skin retraction 
ability not only affect the aesthetics of the 
abdominal contour but also reduce the moth-
er’s self-confidence to a certain extent [1, 2]. 

Traditional treatments such as simple liposuc-
tion, abdominoplasty, or laser therapy have 
limitations in skin retraction and texture im- 
provement [3]. Simple liposuction can only 
remove excess fat and cannot repair the dam-
aged dermal structure. Abdominoplasty is more 
invasive and leaves obvious scars after surgery. 
Laser therapy has limited efficacy for severe 
atrophic striae gravidarum and requires multi-
ple treatments [4-6]. Therefore, actively explor-
ing safe and efficient treatment options is a 
hot topic in clinical research. Poly-L-lactic acid 
(PLLA), as a biodegradable material, has been 

http://www.ajtr.org
https://doi.org/10.62347/QHLT5479


PLLA plus ADM for abdominal striae

6382	 Am J Transl Res 2026;18(7):6381-6390

shown to progressively improve skin laxity and 
texture by stimulating fibroblast proliferation 
and type I collagen regeneration [7]. Acellular 
dermal matrix (ADM) is rich in three-dimension-
al collagen scaffolds and growth factor binding 
sites, which can guide host cells to grow in and 
remodel the extracellular matrix [8]. Clinical 
practice shows that although PLLA alone can 
effectively improve skin elasticity, its effect on 
filling depressions in severe striae gravidarum 
is limited. While ADM alone can provide tissue 
support, it lacks a continuous collagen regen-
eration stimulation effect. Neither modality 
alone can meet the dual needs of abdominal 
contour reshaping and stretch mark repair [9, 
10]. However, evidence is still lacking regard-
ing whether the combined use of the two can 
synergistically enhance abdominal contour re- 
shaping and stretch mark repair. This study 
aims to evaluate the effects of PLLA combined 
with ADM injection on the firmness of postpar-
tum abdominal skin, fat distribution, and the 
severity of striae gravidarum through a retro-
spective study, and to explore its potential 
mechanisms, providing new ideas for minimally 
invasive and individualized abdominal wall re- 
juvenation programs.

Materials and methods

General information

A retrospective analysis was conducted on the 
clinical data of 206 patients with abdominal 
skin laxity and striae gravidarum treated at  
the Air Force Hospital of the Eastern Theater 
Command of China from September 2023 to 
February 2025. Patients were divided into a 
control group (n = 97) and an observation group 
(n = 109) based on their treatment regimens. 
This study was approved by the Ethics Com- 
mittee of the Air Force Hospital of the Eastern 
Theater Command of China.

Inclusion and exclusion criteria

(1) Inclusion criteria: Obvious abdominal skin 
laxity and striae gravidarum; age between 
20-60 years; disease duration of 1 year or 
more; complete clinical and follow-up data; 
good compliance and cooperation in complet-
ing the study. (2) Exclusion criteria: Keloid scar-
ring constitution; pregnancy or lactation; con-
current infectious or allergic skin diseases; 
allergic constitution; use of cosmetic treat-

ments, cosmetics, or drugs that repair striae 
gravidarum within the past 6 months; concur-
rent malignant tumors, severe organ dysfunc-
tion, or coagulation disorders.

Methods

The control group received conventional treat-
ment using a 1565 nm non-ablative fractional 
laser (model: M22, power supply: 220 VAC, 12 
A, 50 Hz, equipment type: light and laser sys-
tem, manufacturer: Lumenis Ltd.). Treatment 
parameters were set as energy 40-45 mJ/cm2, 
and energy density 300 dot/cm2. The abdomi-
nal stretch mark distribution area was used as 
the target area for uniform scanning. Treatment 
was performed once every 4 weeks for a total 
of 6 treatments. Topical medication (Centella 
asiatica cream) was applied morning and eve-
ning, continuously for 6 months. During treat-
ment, patients were instructed to avoid sun 
exposure and avoid spicy and irritating foods.

In addition to the above, the observation group 
received PLLA combined with ADM injection. 
Patients were placed in a supine position, the 
abdominal skin was cleaned, and areas requir-
ing repair of striae gravidarum and skin laxity 
were marked. Topical anesthesia with 5% lido-
caine cream was applied. ADM [Dongci Dermal 
Matrix, National Medical Device Approval No. 
20103641111] injection: A 30 G sharp needle 
was used for superficial subcutaneous injec-
tion in the target area at a dose of 0.1-0.2  
mL/cm2. For stretch mark depressions, dotted 
injections were used to fill the depressions. For 
larger areas of laxity, multiple injection points 
and a fan-shaped injection pattern were used 
to form a supporting matrix scaffold. Precise 
positioning of the injection layer utilized ultra-
sound-guided technology. This technology en- 
abled the operator to monitor and differentiate 
between the superficial fascia layer and the 
subcutaneous fat layer in real time, ensuring 
accurate drug injection into the target area 
and avoiding injection into inappropriate tissue 
layers. PLLA (Avilan®, Changchun Shengboma 
Biomaterials Co., Ltd., National Medical Device 
Registration Certificate No. 20213130276, 
Specification: 340 mg per vial) Injection: After 
ADM injection, a 27 G blunt needle was used 
and a subcutaneous mid-layer fan-shaped 
injection was performed in the same area, at  
a dose of 0.08-0.12 mL/cm2, avoiding needle 
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penetration into the muscle layer. The needle 
was withdrawn during injection to reduce local 
tissue damage. In the observation group, the 
dose of polylactic acid injection was “0.08-0.12 
mL/cm2”, while the dose of ADM was “0.1-0.2 
mL/cm2”. The “square centimeter” unit is calcu-
lated based on the area of the stretch mark 
region, which is obtained through imaging mea-
surement or surface mapping. Immediately 
after injection, local massage was performed 
to ensure more even distribution of the materi-
al within the tissue and to shape it into a smooth 
and natural contour. Both groups were treated 
for 6 months.

To ensure treatment consistency among differ-
ent operators, all operators received standard-
ized training before treatment, and all treat-
ment parameters and procedures followed the 
same standardized process to minimize the 
impact of operational differences on the study 
results.

Outcome measures

(1) Clinical efficacy [11]. Marked effect: The 
patient reported symptom relief, the color and 
roughness of striae gravidarum were close to 
normal skin, the skin elasticity was significantly 
improved, with > 75% improvement in skin lax-
ity area. Effective: The color and roughness of 
the striae gravidarum were significantly im- 
proved, the skin elasticity was improved, with 
25%-75% improvement in skin laxity area. 
Ineffective: No improvement in color, rough-
ness, or skin elasticity of striae gravidarum, 
with < 25% improvement in skin laxity area. 
The total effective rate was the sum of the 
marked effect rate and the effective rate.

(2) Satisfaction. After the treatment, a self-
made satisfaction questionnaire was used to 
evaluate the treatment efficacy, comfort and 
safety. Each item was scored from 0 to 30 
points, and the total score was 90 points. Sa- 
tisfaction was classified based on the total 
score: 81-90 points indicated very satisfied, 
71-80 points indicated moderately satisfied, 
and 0-70 points indicated unsatisfied. The sat-
isfaction rate was the sum of the average rate 
and the very satisfied rate.

(3) Efficacy maintenance rate. All patients were 
followed up for 6 months after the treatment. 
The efficacy maintenance was evaluated at 3 

months and 6 months of follow-up. The criteria 
for maintaining efficacy are as follows [12]: 
During the follow-up period, the severity score 
of abdominal striae gravidarum and the skin 
laxity score of the patient did not show obvious 
regression, that is, the score increased by < 2 
points from the lowest score at the end of tre- 
atment, and the imaging measurement indica-
tors (average depth, volume or area of striae 
gravidarum) regressed by < 30% relative to 
the post-treatment improvement. If the above 
scores or imaging indicators decreased to  
or exceeded the threshold, the efficacy was 
deemed not to be maintained. Efficacy mainte-
nance rate = number of cases with maintained 
efficacy during the follow-up period/total num-
ber of cases in the group × 100%.

(4) Adverse reactions [12]. The occurrences of 
skin damage, and pigmentation were com-
pared between the two groups.

(5) Abdominal aesthetic score [13]. Scoring cri-
teria: 0 point: no visible striae gravidarum on 
the abdominal skin; 1 point: light red thin striae 
gravidarum on both sides of the lower abdo-
men; 2 points: purplish-red or pink elastic fiber 
rupture on the abdominal skin; 3 points: brown 
area and elastic fiber rupture on the abdominal 
skin; 4 points: skin bulge at the location of  
elastic fiber rupture. The abdominal aesthetic 
score used a scoring standard of 0 to 4 points. 
The scoring was conducted independently by 
two trained assessors, and the double-blind 
assessment method ensured the objectivity of 
the assessment process. Inter-rater reliability 
was assessed using the intraclass correlation 
coefficient (ICC), which was 0.85, indicating 
good consistency.

(6) Changes in the average depth, volume and 
area of striae gravidarum. The Antera3D skin 
imaging analysis system was used to collect 
images and data of striae gravidarum before 
and after treatment for all patients. The system 
can display and quantitatively measure com-
ponents such as depressions, textures, hemo-
globin and melanin, and analyze the volume, 
roughness and average depression score of 
striae gravidarum [12].

(7) Skin elasticity parameters (R5, R7) and 
firmness parameters (F4) [14]. Before and after 
treatment, the CK MPA580 multifunctional skin 
testing system was used to delineate three cir-
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cular areas with a diameter of 3 cm in the same 
stretch mark area below the navel of the sub-
ject’s abdomen. Skin elasticity was tested in 
each area in turn, and the average value of the 
three measurements was used as the final 
data.

(8) Subjective/self- assessed improvement 
score [14]. The subjective self-assessment 
scale included specific items such as abdomi-
nal appearance, skin elasticity, fat distribution, 
and abdominal firmness. The scale has under-
gone reliability and validity verification; a test 
with 50 participants showed an internal consis-
tency (Cronbach’s α) of 0.92, indicating good 
reliability. Furthermore, the scale’s validity was 
compared with standardized assessment me- 
thods, demonstrating high diagnostic accuracy. 
Before and after treatment, the same attending 
physician scored the depth, number, and skin 
laxity of the patients’ abdominal striae gravi-
darum, using a total score of 0-9 points, cate-
gorized as severe (7-9 points), moderate (4-6 
points), mild (1-3 points), and none (0 point).  
All equipment (such as the Antra 3D imaging 
system and the CK MPA580 skin testing sys-
tem) was used in a standardized testing envi-
ronment to ensure the accuracy and consisten-
cy of the results. Specific environmental stan-
dards included a temperature set at 22°C ± 
2°C and humidity controlled between 40% and 
60% to minimize the impact of environmental 
factors on the test results.

Statistical analysis

Statistical analysis was performed using SPSS 
25.0 software. Measurement data were first 
tested for normality using the Shapiro-Wilk 
test. Data conforming to a normal distribution 
were expressed as mean ± standard deviation 
(
_
x  ± sd), while non-normally distributed data 

were expressed as median (interquartile range).

For intergroup comparison of continuous vari-
ables, the independent-samples t-test was ad- 
opted for data with normal distribution and ho- 
mogeneous variance; Welch’s t-test was used 
for data with unequal variance; and the Mann-
Whitney U test was applied for non-normal 
data. For intragroup comparisons before and 
after treatment, the paired t-test was used if 
the differences followed a normal distribution, 
otherwise the Wilcoxon signed-rank test was 
performed. Categorical data were described as 

cases and percentages [n (%)] and compared 
via the chi-square test. Fisher’s exact test was 
used when the theoretical frequency failed to 
meet the requirements of the chi-square test.

Since this study was a retrospective, repeated-
measure design, the statistical analysis was 
mainly based on independent group compari-
sons at each time point. No repeated-measure 
variance analysis or generalized estimating 
equation model was constructed. Therefore, it 
was impossible to evaluate the trend of the- 
rapeutic effect over time and the interaction 
between time and groups. All tests were two-
tailed, and a P value less than 0.05 was con- 
sidered statistically significant.

Results

Baseline characteristics

The baseline data (age, maternal type, disease 
duration, body mass index, clinical classifica-
tion, Fitzpatrick classification) were compara-
ble between the two groups (all P > 0.05). See 
Table 1.

Clinical efficacy

The total effective rate in the observation 
group was 87.16%, significantly higher than the 
69.07% in the control group (P < 0.05). See 
Table 2.

Patient satisfaction

The overall satisfaction rate in the observa- 
tion group reached 95.41%, significantly higher 
than the 79.38% in the control group (P < 
0.05). See Table 3.

Efficacy maintenance rate

At 3 and 6 months of follow-up, the efficacy 
maintenance rates in the observation group 
were 95.41% and 92.66%, respectively, both 
significantly higher than those in the control 
group (84.54% and 77.32%, P < 0.05). See 
Figure 1.

Safety

Regarding safety, the incidences of skin injury 
(3.67%) and pigmentation (2.75%) in the obser-
vation group were significantly lower than those 
in the control group (12.37% and 13.40%, 
respectively) (both P < 0.05). See Table 4.
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Table 1. Comparison of baseline data between the two groups

Data Control group 
(n = 97)

Observation 
group (n = 109) t/χ2 P

Age (years) 32.41 ± 4.77 32.85 ± 5.04 0.641 0.522
Course of disease (years) 4.22 ± 1.60 4.56 ± 1.53 1.558 0.121
Body mass index (kg/m2) 22.14 ± 2.12 22.36 ± 2.05 0.757 0.450
Type of mother (first-time mother/experienced mother) 30/67 39/70 0.542 0.461
Clinical classification (red stretch marks/white stretch marks) 44/53 51/58 0.042 0.837
Fitzpatrick classification (type III/type IV) 67/30 76/33 0.010 0.919

Table 2. Comparison of clinical efficacy between the two groups [n (%)]
Group Markedly effective Effective Ineffective Total effective rate
Control group (n = 97) 27 (27.84) 40 (41.24) 30 (30.93) 67 (69.07)
Observation group (n = 109) 48 (44.04) 47 (43.12) 14 (12.84) 95 (87.16)
χ2 9.993
P 0.002

Table 3. Comparison of satisfaction between the two groups [n (%)]
Group Very satisfied Moderately satisfied Unsatisfied Overall Satisfaction
Control group (n = 97) 42 (43.30) 35 (36.08) 20 (20.62) 77 (79.38)
Observation group (n = 109) 65 (59.63) 39 (35.78) 5 (4.59) 104 (95.41)
χ2 12.371
P < 0.001

Figure 1. Comparison of efficacy maintenance rates between the two 
groups. A. Efficacy maintenance rate after 3-month follow-up. B. Efficacy 
maintenance rate after 6-month follow-up.

Abdominal aesthetic score

The abdominal aesthetic score 
in the control group was (3.90 
± 0.30) before treatment and 
(1.95 ± 0.44) after treatment; 
the score in the observation 
group was (3.92 ± 0.35) be- 
fore treatment and (1.09 ± 
0.29) after treatment. The ab- 
dominal aesthetic scores of 
both groups decreased signi- 
ficantly after treatment com-
pared to before treatment, and 
the score in the observation 
group was significantly lower 
than that in the control group 
(P < 0.05). See Figure 2.

Changes in mean depth, vol-
ume, and area of striae gravi-
darum

Before treatment, there were 
no statistically significant dif-
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Table 4. Comparison of safety between the two groups 
[n (%)]
Group Skin damage Pigmentation
Control group (n = 97) 12 (12.37) 13 (13.40)
Observation group (n = 109) 4 (3.67) 3 (2.75)
χ2 5.425 8.126
P 0.020 0.004

Figure 2. Comparison of aesthetics beauty scores 
between the two groups. Gray indicates before treat-
ment, and blue indicates after treatment. ***P < 
0.001.

ferences in the mean depth, volume, and area 
of striae gravidarum between the two groups 
(all P > 0.05). After treatment, the above indi- 
cators in both groups were significantly lower 
than baseline values, with the observation 
group showing lower values than the control 
group (all P < 0.05). See Table 5.

Skin elasticity and firmness parameters

Before treatment, there were no statistically 
significant differences in skin elasticity and 
firmness parameters between the two groups 
(all P > 0.05). After treatment, the skin elasticity 
parameters R5 and R7 in both groups were sig-
nificantly higher than baseline values, with the 
observation group showing higher values than 
the control group (P < 0.05), while the firm-
ness parameter F4 was significantly lower than 

baseline values, with the observation 
group showing lower values than the con-
trol group (all P < 0.05). See Table 6.

Subjective/self-assessment improve-
ment scores

Before treatment, there were no statisti-
cally significant differences in the subjec-
tive/self-assessment improvement scor- 

es for the depth, number, and skin laxity of 
abdominal striae gravidarum between the two 
groups (all P > 0.05). After treatment, the sub-
jective/self- assessment improvement scores 
for the depth, number, and skin laxity of ab- 
dominal striae gravidarum in both groups were 
significantly lower than baseline values, with 
the observation group showing a lower score 
than the control group (all P < 0.05). See Figure 
3.

Discussion

After delivery or significant weight fluctuations, 
the abdominal wall often exhibits a sagging 
apron-like appearance, dermal atrophy, and 
striae gravidarum. These pathological changes 
are closely associated with elastic fiber rupture, 
collagen fiber degradation, and disordered 
subcutaneous fat distribution [15]. Conven- 
tional treatments are broadly categorized  
into surgery, phototherapy, and fillers, but they 
only target a single pathological aspect and  
fail to simultaneously supplement the scaffold, 
induce new collagen production, and restore 
the three-dimensional conformation of elastic 
fibers. Moreover, their efficacy is short-lived, 
and the recurrence rate after treatment is 
high, affecting patient satisfaction. Therefore, 
a safer and more effective new strategy is 
urgently needed in clinical practice.

ADM retains the natural three-dimensional 
porous structure of the dermis, with pore sizes 
of 50-200 μm. Its type I and III collagen bun-
dles, elastin, and glycosaminoglycans can form 
a dermal-like template, which acts as a me- 
chanical support after injection, resisting ab- 
dominal wall shear forces and reducing wound 
contracture [16]. Meanwhile, its porous mesh 
structure can provide adhesion sites and mi- 
gration channels for endogenous fibroblasts 
and endothelial progenitors, promoting cell 
homing and orderly matrix remodeling [17]. 
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Table 5. Comparison of average depth, volume and area of stretch marks between the two groups  
(
_
x±s)

Indicators Time Control group  
(n = 97)

Observation 
group (n = 109) t P

Average depth of striae gravidarum (mm) Before treatment 0.031 ± 0.008 0.032 ± 0.006 1.022 0.308
After treatment 0.022 ± 0.007* 0.018 ± 0.007* 4.094 < 0.001

Pregnancy stretch mark volume (mm3) Before treatment 0.355 ± 0.113 0.362 ± 0.105 0.461 0.646
After treatment 0.233 ± 0.074* 0.198 ± 0.055* 3.879 < 0.001

Area of striae gravidarum (mm2) Before treatment 10.311 ± 2.104 10.404 ± 1.874 0.336 0.738
After treatment 6.572 ± 1.440* 5.420 ± 1.115* 6.456 < 0.001

Note: Compared with before treatment within the group, *P < 0.05.

Table 6. Comparison of skin elasticity parameters and firmness parameters between the two groups  
(
_
x±s)

Indicators Time Control group  
(n = 97)

Observation group 
(n = 109) t P

Skin elasticity parameter R5 Before treatment 0.841 ± 0.054 0.847 ± 0.047 0.853 0.395
After treatment 0.873 ± 0.047* 0.901 ± 0.065* 3.505 < 0.001

Skin elasticity parameter R7 Before treatment 0.733 ± 0.055 0.728 ± 0.054 0.658 0.512
After treatment 0.767 ± 0.045* 0.787 ± 0.055* 2.285 0.023

Tightness parameter F4 Before treatment 13.355 ± 1.745 13.381 ± 1.502 0.115 0.909
After treatment 12.933 ± 0.722* 12.722 ± 0.556* 2.364 0.019

Note: Compared with before treatment within the group, *P < 0.05.

Figure 3. Comparison of subjective/self- assessment improvement scores of the two groups (
_
x±s, points). A. Depth 

and severity of abdominal striae gravidarum. B. Number of abdominal striae gravidarum. C. Degree of relaxation of 
abdominal striae gravidarum. ***P < 0.001.

PLLA microspheres (20-70 μm in diameter)  
can form a secondary scaffold in the subcuta-
neous fat-reticular dermis. Their surface slowly 
degrades and releases L-lactic acid, stimulat-
ing the secretion of local transforming factor-β1 
and insulin-like growth factor-1, inducing type I 
collagen regeneration for more than six months, 
and achieving a gradual increase in dermal 
thickness [18]. Previous studies have also con-

firmed the important role of ADM in tissue 
repair from the basic experimental level, that 
is, ADM combined with adipose-derived mes-
enchymal stem cell exosomes can significantly 
promote the healing of deep second-degree 
burn wounds. The main mechanisms include 
promoting collagen fiber regeneration, inhibit-
ing inflammatory response and reducing cell 
apoptosis, while enhancing angiogenesis [19]. 
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This study further supports the biological 
advantages of ADM in tissue reconstruction at 
the cellular and molecular level. The results of 
this study are consistent with the above re- 
ports, suggesting that ADM plays a key role in 
promoting skin structure repair and functional 
recovery by providing a 3D scaffold and regu- 
lating the local microenvironment.

In this study, the total effective rate of the 
observation group was 87.16%, which was sig-
nificantly higher than that of the control group 
(69.07%); the increase in the left-right abdomi-
nal score difference from baseline was signifi-
cantly greater in the observation group than in 
the control group. This suggests that the appli-
cation of PLLA combined with ADM on the basis 
of routine treatment can further improve the 
efficacy and promote the recovery of the ab- 
dominal condition. The reason is that PLLA 
and ADM have a complementary mechanism in 
terms of spatial scale. ADM provides macro-
scopic three-dimensional scaffold to achieve 
immediate support, whereas PLLA initiates 
long-term collagen regeneration through micro-
scopic molecular stimulation. The combination 
can form a three-dimensional network of mac-
roscopic template and microscopic stimula- 
tion, which jointly promotes the repair of ab- 
dominal swelling, laxity and striae gravidarum 
[20].

The results of this study demonstrated that the 
recurrence rate and the incidence of adverse 
reactions after treatment in the observation 
group were lower than those in the control 
group. This suggests that PLLA combined with 
ADM can effectively avoid recurrence and has 
high safety. The reasons for this may be: (1) 
PLLA combined with ADM can reshape the der-
mal structure through synergistic effect, and 
build new tissue with high elasticity and anti-
tension properties. There is no need for repeat-
ed treatment stimulation, so the risk of natural 
recurrence is lower and the skin damage is less 
[21]; (2) ADM can provide mechanical support 
immediately and reduce skin tension after 
treatment, while PLLA can induce collagen for 
18 months without significant thermal dam-
age. The risk of melanocyte activation is signifi-
cantly reduced and the incidence of pigmenta-
tion decreases accordingly [22]. The results of 
this study also showed that the average dep- 
th, volume and area of striae gravidarum after 

treatment in the observation group were lower 
than those in the control group, and the skin 
elasticity parameters and firmness parameters 
were better than those in the control group. 
This suggests that PLLA and ADM can effec-
tively reduce or alleviate striae gravidarum and 
improve skin elasticity and firmness. This may 
be because: ADM can re-support and fill the 
broken dermal tissue through a three-dimen-
sional scaffold structure, while PLLA furth- 
er stimulates collagen deposition to achieve 
“structural reinforcement”. The abdominal stri-
ae gravidarum naturally become narrower and 
shallower, and the skin’s elasticity is signifi- 
cantly enhanced [23]. Additionally, the obser-
vation group demonstrated higher subjective/
self- assessment improvements in the depth, 
number, and skin laxity of abdominal striae 
gravidarum after treatment compared to the 
control group, and higher patient satisfaction. 
This suggests that patients had a higher sub-
jective evaluation and satisfaction with PLLA 
and ADM. This further supports the efficacy  
of this combined therapy from a subjective 
perspective.

The present results revealed that combined 
PLLA and ADM treatment significantly improved 
abdominal striae appearance, skin elasticity 
and tightness, with several indicators superior 
to those in the control group, suggesting prom-
ising clinical application prospects of this com-
bined regimen. However, this study only evalu-
ated therapeutic efficacy through clinical ob- 
servational indicators, without conducting exa- 
minations concerning skin histopathology, mo- 
lecular biology and material characteristics. 
Hence, definite synergistic mechanisms bet- 
ween PLLA and ADM cannot be fully confirmed. 
Theoretically, ADM may provide a three-dimen-
sional scaffold to enhance local tissue support, 
while PLLA facilitates skin structural remodel-
ing by stimulating collagen neogenesis. Their 
combination may exert complementary effects 
in tissue filling, mechanical support and colla-
gen repair, which remains speculative based  
on previous evidence and inherent material 
properties.

This study failed to detect pathological param-
eters including dermal thickness, density of col-
lagen and elastic fibers, as well as collagen-
related molecular markers such as TGF-β1 and 
IGF-1. Accordingly, it remains unclear whether 
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PLLA hydrolysates regulate relevant cytok- 
ines during treatment. Besides, correlations 
between material properties including ADM 
porosity and PLLA microsphere size and clini-
cal outcomes were not explored.

Further prospective studies integrating skin 
histological examination, collagen and elastic 
fiber staining, molecular biomarker detection, 
and correlation analysis between material char-
acteristics and efficacy are required to eluci-
date the exact mechanisms of this combined 
therapy for abdominal skin laxity and striae 
gravidarum.

This study still has several limitations. First, as 
a retrospective analysis, although there were 
no statistically significant differences in base-
line data between the two groups, it remains 
difficult to completely exclude the influence of 
potential confounding factors such as age, dis-
ease duration, and body mass index. More- 
over, no further multivariable regression analy-
sis was performed for adjustment; therefore, 
the results primarily reflect apparent intergroup 
differences. Second, although this study in- 
cluded data from multiple time points, the sta-
tistical analyses were mainly based on inde-
pendent comparisons at each time point, and 
no longitudinal data analysis model (e.g., re- 
peated-measures ANOVA or generalized esti-
mating equations) was constructed. Conse- 
quently, the dynamic trend of efficacy over time 
and its interaction with treatment factors could 
not be systematically assessed. Future pro-
spective studies combined with multivariable 
and longitudinal analytical methods are need-
ed to further validate the conclusions.

In summary, PLLA and ADM effectively improve 
the appearance of loose abdominal skin and 
striae gravidarum, enhance skin elasticity and 
firmness, reduce recurrence rates, and improve 
patient satisfaction, with good safety profiles, 
making it suitable for clinical application.
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