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Abstract  Original Research Article 
 

Background: Facial aging and atrophic acne scars significantly impact appearance and quality of life. Sequential 

multimodal facial rejuvenation treatments, combining microneedling, chemical peels, laser therapy, and adjunct 

interventions, may offer superior clinical outcomes compared to single-modality therapies. Objective: To evaluate the 

effectiveness, safety, and patient satisfaction of sequential facial rejuvenation treatments for improving photoaging and 

atrophic acne scars. Methods: This prospective interventional study enrolled 130 adults (70 females, 60 males; mean 

age 34.5 ± 8.2 years) with clinical signs of photoaging and atrophic acne scars at Spring Hill Hospital Ltd, Faridpur, 

from August 2024 to August 2025. Participants received sequential multimodal treatments, including microneedling, 

chemical peels, non-ablative laser therapy, and adjunctive interventions. Primary outcomes were changes in Glogau 

Wrinkle Scale and Goodman & Baron Acne Scar scores assessed at baseline and 12 weeks post-treatment. Secondary 

outcomes included patient satisfaction (5-point Likert scale) and treatment-related adverse effects. Data were analyzed 

using paired t-tests and descriptive statistics. Results: After 12 weeks, the mean Glogau Wrinkle Scale score decreased 

from 2.87 ± 0.68 to 1.72 ± 0.64, reflecting a 40.1% improvement. Goodman & Baron Acne Scar scores decreased from 

18.5 ± 4.6 to 10.8 ± 3.9, a 41.6% improvement. Patient satisfaction was high, with 82.3% reporting satisfaction or high 

satisfaction. Adverse effects were mild and transient, including erythema (5.4%), mild edema (3.8%), and temporary 

hyperpigmentation (2.3%), with no severe events observed. Conclusion: Sequential facial rejuvenation treatments are 

effective, safe, and well-tolerated for managing photoaging and atrophic acne scars. These multimodal, staged 

interventions provide significant objective improvements and high patient satisfaction, supporting their clinical 

relevance for aesthetic dermatology. 
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INTRODUCTION 
The desire for a youthful appearance has grown 

due to population aging and media influence. Facial 

rejuvenation addresses age-related changes, 

necessitating detailed knowledge of facial anatomy for 

effective outcomes [1]. Acne vulgaris is a chronic 

inflammatory disorder that frequently causes permanent 

scarring, with nearly half of patients affected; delayed 

treatment worsens scar severity and psychological 

impact [2]. Both photoaging and acne scarring negatively 

affect quality of life. UV-induced photoaging manifests 

as wrinkles, elastosis, and pigmentation changes, which 

respond better to combination therapies than single 

interventions [3]. Atrophic acne scars, resulting from 

abnormal dermal healing, are challenging to treat, but 

sequential multimodal approaches—including subcision, 

microneedling, and CROSS—show superior 

improvement and patient satisfaction compared with 

single treatments [4]. 

 

Globally, sequential or combination therapies 

have demonstrated efficacy. For photoaging, IPL 

followed by non-ablative fractional laser improves 

texture, pigmentation, and wrinkles via complementary 

dermal remodeling and neocollagenesis [5]. In acne 

scars, staged multimodal laser therapy combining 

ablative CO₂ and non-ablative 1570 nm lasers 

significantly reduces scar volume with high satisfaction 

and minimal adverse effects [6]. Comparative studies 

also suggest sequential approaches offer better recovery 

and satisfaction than single-modality treatments [7, 8]. 

Local evidence from Bangladesh supports these findings, 

showing meaningful scar improvement with 

radiofrequency microneedling or fractional CO₂ laser 

[9], consistent with global literature [10]. Based on this 
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evidence, the present study aimed to evaluate the 

effectiveness of sequential facial rejuvenation treatments 

in improving skin texture, wrinkle severity, acne scar 

reduction, and patient satisfaction in adults with 

photoaging and atrophic acne scars. 

 

MATERIALS AND METHODS 
Study Design and Setting 

This was a prospective interventional study 

conducted at Spring Hill Hospital Ltd, Faridpur from 

August 2024 to August 2025 to evaluate the 

effectiveness of sequential facial rejuvenation treatments 

for photoaging and atrophic acne scars. 

 

Study Population 

A total of 130 adult participants (both males and 

females) with clinical signs of photoaging and atrophic 

acne scars were enrolled. 

 

Inclusion Criteria: Age 18–60 years, Fitzpatrick skin 

types I–VI, willingness to participate. 

 

Exclusion Criteria: Active skin infections, keloid 

tendency, pregnancy/lactation, recent use of systemic 

retinoids, or hypersensitivity to treatment. 

 

Intervention 

Participants received sequential multimodal facial 

rejuvenation, including: 

• Microneedling for scar remodeling 

• Chemical peels for pigmentation and superficial 

photoaging 

• Non-ablative laser therapy for skin texture and 

wrinkles 

• Adjunct therapy (e.g., PRP) to enhance 

rejuvenation 

 

Treatments were delivered at regular intervals over the 

study period, with assessments at baseline, 12 weeks 

post-treatment. 

 

Outcome Measures 

• Primary: Improvement in photoaging (Glogau 

Wrinkle Scale) and acne scars (Goodman & 

Baron Scale) 

• Secondary: Patient satisfaction and treatment-

related adverse effects 

 

Data Analysis 

Data were analyzed using SPSS version 27. 

Continuous variables were expressed as mean ± SD, 

categorical variables as frequencies (%). Pre- and post-

treatment outcomes were compared using paired t-test or 

Wilcoxon signed-rank test, with p < 0.05 considered 

significant. 

 

RESULTS 
Participant Characteristics 

A total of 130 participants completed the 

study, including 70 (53.8%) females and 60 (46.2%) 

males. The mean age was 34.5 ± 8.2 years (range 18–55 

years). Fitzpatrick skin types were distributed as follows: 

Type III – 38 (29.2%), Type IV – 66 (50.8%), and Type 

V – 26 (20%) (Table 1). 

 

Table 1: Demographic and Skin Type Characteristics of Study Participants (n = 130) 

Characteristic Category Frequency (n) Percentage (%) 

Gender Male 60 46.2 

Female 70 53.8 

Age (years) Mean ± SD 34.5 ± 8.2 – 

Range 18–55 – 

Fitzpatrick Skin Type Type III 38 29.2 

Type IV 66 50.8 

Type V 26 20 

 

Effect on Photoaging and Acne Scars 

The effectiveness of sequential facial 

rejuvenation treatments was assessed using the Glogau 

Wrinkle Scale for photoaging and the Goodman & Baron 

Quantitative Scale for atrophic acne scars. 

 

Table 2: Changes in Glogau Wrinkle Scale Scores before and After 12 Weeks of Treatment (n = 130) 

Time Point Mean Score ± SD Improvement (%) 

Baseline 2.87 ± 0.68 – 

Post-treatment 1.72 ± 0.64 40.1 

 

These results demonstrate a significant 

reduction in photoaging and acne scar severity over the 

12-week treatment period. The mean Glogau wrinkle 

score decreased from 2.87 ± 0.68 at baseline to 1.72 ± 

0.64 post-treatment, reflecting a 40.1% improvement 

(Table 2), while the Goodman & Baron score decreased 

from 18.5 ± 4.6 to 10.8 ± 3.9, reflecting a 41.6% 

improvement (Table 3). 
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Table 3: Changes in Goodman & Baron Acne Scar Scores Before and After 12 Weeks of Treatment (n = 130) 

Time Point Mean Score ± SD Improvement (%) 

Baseline 18.5 ± 4.6 – 

Post-treatment 10.8 ± 3.9 41.6 

 

Patient Satisfaction 

Patient satisfaction following the 12-week 

sequential facial rejuvenation treatment was generally 

high. As shown in the Figure Ⅰ, 42.3% of participants 

reported being very satisfied and 40.8% were satisfied, 

totaling 82.3% of participants expressing positive 

satisfaction. A smaller proportion reported neutral 

(10.8%) or dissatisfied (6.1%) responses, while no 

participants reported being very dissatisfied. 

 

 
Figure Ⅰ: Patient Satisfaction Post-Treatment (n = 130) 

 

Adverse Effects 

Adverse effects were generally mild and 

transient. Erythema occurring in 7 participants (5.4%), 

followed by mild edema in 5 participants (3.8%) and 

temporary hyperpigmentation in 3 participants (2.3%). 

No severe adverse events were reported (Table 5). 

 

Table 5: Adverse Effects Observed After Treatment (n = 130) 

Adverse Effect Frequency (n) Percentage (%) 

Erythema 7 5.4 

Mild edema 5 3.8 

Temporary hyperpigmentation 3 2.3 

Severe adverse events 0 0 

 

DISCUSSION 
In this study of 130 participants, females 

slightly predominated (70, 53.8%; 60 males, 46.2%; 

female-to-male ratio ≈1.17:1), reflecting common 

patterns in dermatologic research where women often 

participate more due to health-seeking behavior and 

cosmetic concerns (systematic review in acanthosis 

nigricans: ~69% females) [11]. The mean age was 34.5 

± 8.2 years (range 18–55), similar to other adult 

dermatology cohorts, which often report mean ages in 

the third to fourth decade [12]. In the present study, the 

majority of participants belonged to Fitzpatrick skin 

Type IV (50.8%), followed by Type III (29.2%) and 

Type V (20%). This distribution is consistent with 

findings from populations with higher proportions of 

skin of color, where Types III–IV are commonly 

predominant. For instance, Wang et al., (2025) reported 

that in melasma clinical trials, more than 75% of 

participants were of Fitzpatrick Types III–IV, reflecting 

the higher prevalence of pigmentary disorders in these 

skin types [13]. The predominance of Type IV in our 

study population aligns with these observations, 

highlighting the relevance of including darker skin types 

in clinical studies on photoaging and atrophic acne scars. 

 

The mean Glogau Wrinkle Scale score 

decreased from 2.87 ± 0.68 to 1.72 ± 0.64, a 40.1% 

improvement. These findings are in line with the 

established understanding of acne scar pathogenesis and 

treatment outlined by Fabbrocini et al., (2010), who 

emphasized that atrophic acne scars result from localized 

dermal collagen loss and that their improvement requires 

interventions that stimulate collagen remodeling and 

dermal regeneration [14]. 
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For atrophic acne scars, the mean Goodman & 

Baron score decreased from 18.5 ± 4.6 to 10.8 ± 3.9, 

reflecting a 41.6% improvement, which aligns with prior 

quantitative scar studies reporting substantial score 

reductions following procedural treatments. For 

example, fractional radiofrequency microneedling 

reduced Goodman & Baron mean scores by ~34% in a 

clinical series, with significant scar improvement 

observed across patients [15]. Other interventions, such 

as CO₂ laser or combination therapies, have achieved 

even higher percentage reductions (~57–70%), 

highlighting the clinical relevance of scar score 

decreases as a valid outcome measure [16]. 

 

Patient satisfaction in the present study was 

high, with 82.3% of participants reporting they were 

satisfied or very satisfied following 12 weeks of 

sequential facial rejuvenation. This is consistent with 

findings from Al-Atif et al., (2024), who reported 

similarly high satisfaction rates among recipients of 

cosmetic facial procedures in dermatology clinics in 

Saudi Arabia, highlighting those well-structured 

aesthetic interventions are generally associated with 

positive patient-perceived outcomes [17]. 

 

Adverse effects following the 12-week 

sequential facial rejuvenation treatment were generally 

mild and transient, with erythema in 5.4%, mild edema 

in 3.8%, and temporary hyperpigmentation in 2.3% of 

participants, and no severe events reported. These 

findings are consistent with prior studies, where short-

term side effects of nonablative lasers and energy-based 

treatments were predominantly mild, including erythema 

(5–12%), edema (3–7%), and transient 

hyperpigmentation (1–4%), all resolving without 

intervention [18–20]. Overall, the low incidence of 

minor adverse effects in this study supports the favorable 

safety and tolerability of sequential multimodal facial 

rejuvenation treatments. 

 

CONCLUSION 
Sequential facial rejuvenation treatments are 

effective, safe, and well-tolerated for improving both 

photoaging and atrophic acne scars. Over a 12-week 

period, participants demonstrated significant reductions 

in Glogau wrinkle scores (40.1%) and Goodman & 

Baron acne scar scores (41.6%), reflecting enhanced 

dermal remodeling and collagen stimulation. High levels 

of patient satisfaction (82.3%) further support the clinical 

relevance and acceptability of these multimodal, staged 

interventions. Adverse effects were mild and transient, 

with no severe events reported, confirming a favorable 

safety profile. These findings underscore that structured 

sequential protocols offer a comprehensive and reliable 

approach for aesthetic facial rejuvenation in diverse 

patient populations, providing both objective 

improvements and positive patient-perceived outcomes. 
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