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ABSTRACT

Background: Acne vulgaris frequently results in scarring, causing significant
cosmetic and psychological distress. While multiple treatment modalities exist,
comparative data on Fractional CO: Laser versus Platelet-Rich Plasma (PRP)
combined with Dermaroller in Indian patients with darker skin types remain
limited. Objective: To compare the efficacy and safety of Fractional CO: Laser
versus PRP combined with Dermaroller in the management of acne scars.
Materials and Methods: This prospective comparative study enrolled 200
patients with acne scars, randomly allocated into two equal groups (n=100
each). Group 1 received three sessions of Fractional CO: Laser, while Group 2
received three sessions of PRP with Dermaroller at three-week intervals.
Assessments were performed at baseline and at 3, 6, 9, and 12 weeks using
Goodman Baron Qualitative scale, Quantitative score and Visual Analog Scale
(VAS). Adverse effects were documented. Statistical significance was set at p
<0.05.

Results: Both groups demonstrated significant improvement; however,
Fractional CO: Laser showed greater reduction in Goodman-Baron quantitative
scores at week 9 (34.80+£5.90 vs 37.50+6.10; p=0.0017) and week 12
(30.20£5.30 vs 34.1045.80; p<0.0001). VAS scores were consistently higher in
the laser group at all time points (p<0.05). Goodman—Baron qualitative grading
showed comparable baseline severity between groups (p = 0.96), with greater
improvement at week 12 in the Fractional CO: laser group compared to the PRP
with dermaroller group, though the difference did not reach statistical
significance (p = 0.06). Adverse effects were more common in the laser group
(87% vs 55%; p<0.0001), with erythema (78%), pain (65%), and PIH (22%)
being most frequent.

Conclusion: Fractional CO: Laser demonstrates superior efficacy for acne scar
improvement, whereas PRP with Dermaroller offers a safer profile with fewer
adverse effects. Treatment selection should be individualized based on scar
morphology, patient preference, and downtime tolerance.

Keywords: Acne scars, Fractional CO: laser, Platelet-rich plasma, Dermaroller,
Microneedling.
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INTRODUCTION

Acne vulgaris is one of the most prevalent
dermatological disorders worldwide, affecting
approximately 85% of adolescents and young adults
at some point in their lives.[! Although the disease
often subsides after adolescence, acne scars persist in
nearly 7.1% of affected individuals, leading to long-
lasting cosmetic and psychological consequences. !
Beyond physical disfigurement, acne scarring
adversely affects self-esteem, body image, and
interpersonal relationships, and is strongly associated
with anxiety, depression, and social withdrawal.l*>
The pathogenesis of acne scarring involves persistent
inflammation and subsequent degradation of dermal
collagen during the healing process, resulting in
depressions.[¥!  Genetic  predisposition, delayed
treatment of inflammatory lesions, and mechanical
manipulation further increase the risk of permanent
scarring.l’! In Indian populations, studies report a
high burden of post-acne scarring, reflecting both
genetic and environmental influences as well as
limited early intervention.®

Multiple therapeutic options have been developed for
acne scars, including ablative and non-ablative lasers,
chemical peels, microneedling, subcision, and
autologous platelet-rich plasma (PRP) therapies.[*!%
Among these, Fractional CO: laser resurfacing has
been considered the gold standard for moderate-to-
severe scars due to its ability to reach the deeper
dermis and induce controlled thermal injury followed
by collagen remodeling.''! However, concerns over
post-inflammatory ~ hyperpigmentation  (PIH),
prolonged erythema, and patient downtime—
especially in darker Fitzpatrick skin types—Ilimit its
universal acceptance.!'”]

In recent years, PRP combined with Dermaroller has
emerged as an effective, safer alternative.l'*] PRP is
an autologous concentrate of platelets carrying
various growth factors—including platelet-derived
growth factor (PDGF), transforming growth factor-
beta (TGF-B), vascular endothelial growth factor
(VEGF), and epidermal growth factor (EGF)—which
accelerate tissue regeneration, angiogenesis, and
collagen synthesis.'¥  When combined with
microneedling, these growth factors are delivered
more effectively into the dermis through
microchannels, enhancing fibroblast proliferation
and extracellular matrix deposition.['3]

Comparative clinical trials evaluating Fractional CO-
Laser versus PRP with Dermaroller have reported
variable outcomes. Some studies found Fractional
CO: Laser to produce greater objective scar score
reduction,'® whereas others reported comparable
efficacy with better tolerability for PRP-based
protocols.!'”! The differences in findings may relate
to variations in device parameters, PRP preparation
protocols, treatment sessions, and scar morphology
among participants.['¥]

Given the paucity of comparative data in Indian
patients with higher Fitzpatrick skin types, this study

aimed to systematically analyze and compare the
effectiveness, safety, and patient satisfaction of
Fractional CO. Laser and PRP combined with
Dermaroller in patients with acne scars.

MATERIALS AND METHODS

This prospective comparative study was conducted in
the Department of Dermatology, Venereology and
Leprosy at Rajshree Medical Research Institute,
Bareilly, India, from April 2024 to November 2025,
after approval from the Institutional Ethics
Committee and obtaining written informed consent
from all participants. A total of 200 patients aged 18—
45 years with clinically diagnosed acne scars were
enrolled, based on a calculated sample size of 100
patients per group using a 95% confidence level and
a 5% margin of error. Eligible participants were
randomly allocated into two groups: Group 1
received three sessions of fractional CO. laser
therapy, and Group 2 received three sessions of
platelet-rich plasma (PRP) combined with
dermaroller treatment, both administered at three-
week intervals. Patients with active acne, recent
retinoid use, keloidal tendency, bleeding disorders,
active dermatological or systemic illnesses,
pregnancy, lactation, or prior laser resurfacing were
excluded. Clinical evaluations were performed at
baseline and at 3, 6, 9, and 12 weeks using validated
assessment tools, including the Goodman and Baron
quantitative and qualitative grading systems and
Visual Analog Scale, along with standardized
photography. Adverse effects were documented at
each visit. Statistical analysis was carried out using
SPSS version 29, with appropriate descriptive and
inferential tests applied, and a p-value of <0.05 was
considered statistically significant.

RESULTS

A total of 200 patients completed the study, with 100
in each treatment group. The age distribution was
comparable between groups, with most participants
in the 25-34 years age group (51% in Group 1 vs 55%
in Group 2; p=0.83). Gender distribution was also
similar, with females comprising 53% in Group 1 and
49% in Group 2 (p=0.57). Students formed the largest
occupational subgroup (44% vs 50%; p=0.20), and
most  patients  belonged to  upper-middle
socioeconomic status (51% vs 60%; p=0.61). Family
history of acne was present in 38% and 35% of
patients, respectively (p=0.66). (Table 1)

The distribution of scar types was nearly identical
between groups, with ice-pick + boxcar combination
being most common (44% vs 45%; p=0.96). The
majority of patients had scar duration greater than
one year (80% vs 79%; p=0.53). All participants
belonged to Fitzpatrick skin types I1I-V, with type [V
being most prevalent (51% vs 50%; p=0.85),
reflecting the typical Indian population. [Table 1]
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Table 1: Baseline Demographic and Clinical Characteristics of Study Participants

Characteristic Group 1: Frac_tlonal CO: Laser Group 2: PRP + Dermaroller (n=100) p-
(n=100) value
Age Group (years) 0.83
18-24 44 (44%) 41 (41%)
25-34 51 (51%) 55 (55%)
>35 5 (5%) 4 (4%)
Gender 0.57
Male 47 (47%) 51 (51%)
Female 53 (53%) 49 (49%)
Occupation 0.20
Business 11 (11%) 17 (17%)
Service 35 (35%) 30 (30%)
Homemaker 9 (9%) 3 (3%)
Student 44 (44%) 50 (50%)
Unemployed 1 (1%) 0 (0%)
Socioeconomic Status 0.61
Upper 19 (19%) 17 (17%)
Upper middle 51 (51%) 60 (60%)
Lower middle 27 (27%) 22 (22%)
Upper lower 2 (2%) 1 (1%)
Lower 1 (1%) 0 (0%)
Family History of Acne 0.66
Yes 38 (38%) 35 (35%)
No 62 (62%) 65 (65%)
Scar Type 0.96
Ice-pick + Boxcar + Rolling 30 (30%) 32 (32%)
Ice-pick + Boxcar 44 (44%) 45 (45%)
Ice-pick + Rolling 15 (15%) 13 (13%)
Boxcar + Rolling 11 (11%) 10 (10%)
Duration of Symptoms 0.53
<6 months 3 (3%) 1 (1%)
6-12 months 17 (17%) 20 (20%)
>1 year 80 (80%) 79 (79%)
Fitzpatrick Skin Type 0.85
11 17 (17%) 20 (20%)
v 51 (51%) 50 (50%)
\% 32 (32%) 30 (30%)
Table 2: Comparison of Goodman—Baron Quantitative Scores Over Time
. . Group 1: Fractional CO: Laser (Mean £ | Group 2: PRP + Dermaroller (Mean + t-
Time Point p-value
SD) SD) value
Baseline 41.20 + 6.80 41.10+6.75 0.91 0.10
Week 3 38.50 + 6.40 39.80 £ 6.55 0.16 —1.42
Week 6 37.90 £ 6.20 39.10 £ 6.40 0.18 —-1.35
Week 9 34.80 £ 5.90 37.50 £ 6.10 0.0017 —3.18
Week 12 30.20 +£5.30 34.10 £ 5.80 <0.0001 —4.97

At baseline, quantitative scores were almost identical
between groups (41.20+£6.80 vs 41.10+£6.75; p=0.91).
Both groups showed progressive reduction in scores
over the 12-week follow-up period. At week 3
(38.50+6.40 vs 39.80+6.55; p=0.16) and week 6
(37.90+6.20 vs 39.10+6.40; p=0.18), differences

were not statistically significant. However, at week 9
(34.80£5.90 vs 37.50+6.10; p=0.0017) and week 12
(30.20£5.30 vs 34.10+5.80; p<0.0001), Fractional
CO: Laser demonstrated significantly greater
reduction in scar scores compared to PRP with
Dermaroller. [Table 2]

Table 3: Goodman—Baron Qualitative Grading at Baseline and Week 12

Severity Grade Baseline Group 1 Baseline Group 2 Week 12 Group 1 Week 12 Group 2
Macular 6 (6%) 7 (7%) 18 (18%) 10 (10%)

Mild 30 (30%) 32 (32%) 50 (50%) 40 (40%)

Moderate 44 (44%) 43 (43%) 28 (28%) 44 (44%)

Severe 20 (20%) 18 (18%) 4 (4%) 6 (6%)

p-value 0.96 0.06

At Dbaseline, grade severity distribution was
comparable between groups (p=0.96). At week 12,
the Fractional CO: Laser group showed a higher
proportion of patients achieving macular (18% vs
10%) and mild (50% vs 40%) grades, while the PRP

with Dermaroller group had more patients in the
moderate category (44% vs 28%). The difference
approached but did not reach statistical significance
(p=0.06). Both groups demonstrated significant
within-group improvement from baseline. [Table 3]
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Table 4: Visual Analog Scale (VAS) Scores at Follow-up Visits
Time Group 1: Fractional CO: Laser (Mean + Group 2: PRP + Dermaroller (Mean + | t-
Point SD) SD) p-value value
Week 3 1.80+0.90 1.50 +0.80 0.013 249
Week 6 2.60+1.10 2.20 £ 1.00 0.007 2.69
Week 9 4.80+1.40 3.90+1.30 <0.0001 4.71
Week 12 6.60 £ 1.60 5.20+1.50 <0.0001 6.38

Patient-perceived  improvement  showed a p=0.013), week 6 (2.60+1.10 vs 2.20£1.00; p=0.007),

progressive increase in both groups throughout the
study. However, VAS scores were consistently
higher in the Fractional CO. Laser group at all

week 9 (4.80£1.40 vs 3.90+1.30; p<0.0001), and
week 12 (6.60+1.60 vs 5.20+1.50; p<0.0001). [Table
4]

follow-up points: week 3 (1.80+£0.90 vs 1.50+0.80;

Table 5: Adverse Effects Profile

Adverse Effect (Gnl:;:)%)l' Fractional CO: Laser Group 2: PRP + Dermaroller (n=100)
Erythema 78 (78%) 42 (42%)

Pain / Burning / Stinging 65 (65%) 38 (38%)

Post-inflammatory hyperpigmentation 22 (22%) 8 (8%)

Pruritus 18 (18%) 12 (12%)

Dryness & peeling 30 (30%) 15 (15%)

Secondary skin infection 2 (2%) 1 (1%)

Total patients with side effects 87 (87%) 55 (55%)

p-value <0.0001

Adverse effects were significantly more frequent in
the Fractional CO: Laser group compared to the PRP
with Dermaroller group (87% vs 55%; p<0.0001). In
the laser group, erythema (78%),
pain/burning/stinging (65%), dryness and peeling
(30%), and PIH (22%) were the most common
adverse effects. In contrast, the PRP group
experienced milder side effects, with erythema
(42%), pain (38%), and dryness (15%) being most
frequent. PIH was significantly lower in the PRP
group (8% vs 22%). Secondary skin infection was
rare in both groups (2% vs 1%). [Table 5]

At 12th week

Group 1 (Fractional CO2 Laser) At baseline

Group 2 (PRP+Dermaroller) At baseline
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At 12th week

DISCUSSION

This prospective comparative study evaluated the
efficacy and safety of Fractional CO: Laser versus
PRP combined with Dermaroller in 200 patients with
acne scars over a 12-week follow-up period. Both
treatment modalities demonstrated significant
clinical improvement; however, their efficacy
profiles and safety outcomes differed considerably.
Baseline Comparability

The two treatment groups were well-matched at
baseline across all demographic and clinical
parameters, including age, gender, occupation,
socioeconomic status, family history, scar type,
duration of symptoms, and Fitzpatrick skin type. This
homogeneity ensures that observed differences in
outcomes can be attributed to the treatment
interventions rather than confounding variables. The
predominance of patients in the 18-34 years age
group aligns with the well-documented peak
prevalence of post-acne scarring among young
adults, consistent with previous Indian studies.?%?*!
The nearly equal gender distribution reflects the
universal impact of acne scarring, corroborating
findings by Majid et al.[*]

Efficacy of Fractional CO: Laser

Fractional CO: Laser demonstrated superior efficacy
in reducing Goodman-Baron quantitative scar scores,
with statistically significant differences emerging
from week 9 onward and becoming highly significant
at week 12 (p<0.0001). This finding aligns with the
established mechanism of fractional
photothermolysis, wherein controlled microthermal
zones induce collagen denaturation, shrinkage, and
subsequent neocollagenesis, resulting in gradual
improvement in scar contour over weeks to
months.[! El-Domyati et al,?! provided histological
evidence of collagen III to collagen I turnover
following fractional laser treatment, supporting the
clinical observations.

The greater improvement in qualitative grading at
week 12, though not reaching statistical significance
(p=0.06), suggests a clinically meaningful advantage
for laser therapy. This is consistent with Alster and
West,[?”) who reported significant textural elevation
following ablative resurfacing. The higher proportion

of patients achieving macular and mild grades in the
laser group indicates substantial scar remodeling and
surface improvement.

Patient satisfaction, as measured by VAS, was
consistently higher in the laser group at all time
points. The earlier visible improvement likely
contributed to higher subjective satisfaction, as
previously reported by Lee et al,?8! and Cho et al,*
At week 12, the mean VAS score of 6.60 in the laser
group corresponded to "good response," compared to
5.20 ("fair response") in the PRP group.

Efficacy of PRP with Dermaroller

PRP combined with Dermaroller also produced
significant clinical improvement, with progressive
reduction in quantitative scores and qualitative
grades throughout the study period. This finding
supports the growing body of evidence for PRP as an
effective treatment modality for acne scars.!'>'I The
mechanism involves controlled micro-injuries from
microneedling triggering a wound-healing cascade,
while PRP-derived growth factors (PDGF, TGF-p,
VEGF, EGF) enhance fibroblast proliferation,
neocollagenesis, and angiogenesis.*]

However, the magnitude of improvement was
comparatively less pronounced than with laser
therapy. This observation aligns with studies by
Fabbrocini et al,”” and Dogra et al,l'™ who reported
moderate but consistent improvement with PRP-
based protocols. The gradual nature of collagen
induction with microneedling, requiring multiple
sessions for optimal results, explains the delayed and
less dramatic response compared to ablative laser
therapy.

Comparative Efficacy

The superior efficacy of Fractional CO: Laser can be
attributed to its deeper dermal penetration and more
robust collagen remodeling capacity. Ablative
fractional lasers create controlled thermal injury
zones extending into the reticular dermis, stimulating
intense neocollagenesis and reorganization of the
extracellular matrix.””® In contrast, PRP with
Dermaroller primarily induces collagen through
mechanical injury and growth factor-mediated
pathways, which, while effective, may require more
sessions to achieve comparable results.

Our findings are consistent with previous
comparative studies. Pooja et al,l'"! reported 68.7%
improvement with Fractional CO. Laser after four
sessions compared to 31.1% with PRP monotherapy.
Solanki et al,["® demonstrated superior outcomes
with Fractional CO. Laser plus PRP compared to
microneedling plus PRP. However, Faghihi et al,l'”]
found no statistically significant difference between
combination approaches, suggesting that PRP may
enhance laser outcomes when used adjunctively.
Safety Profile

The safety analysis revealed significantly higher
adverse effects in the Fractional CO. Laser group
(87% vs 55%; p<0.0001). This expected finding
reflects the deeper thermal injury and longer recovery
period associated with ablative laser resurfacing.
Erythema (78%), pain/burning (65%), and
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dryness/peeling  (30%) were common transient
effects, consistent with previous reports.[!112]

PIH occurred in 22% of laser-treated patients, despite
using conservative parameters and appropriate skin
typing. This rate, while higher than in lighter skin
types, is comparable to other studies in Indian
populations,®2?! and underscores the need for careful
patient selection, pre-treatment priming, and strict
photoprotection in Fitzpatrick skin types IV-V.

In contrast, PRP with Dermaroller demonstrated a
favorable safety profile with milder, shorter-lived
side effects. The lower PIH rate (8%) makes this
modality particularly suitable for darker skin types
and patients concerned about pigmentary
complications. This aligns with the established safety
of microneedling in all skin types due to epidermal
preservation.[!14]

Clinical Implications

The divergent efficacy and safety profiles of these
two modalities suggest distinct clinical roles:
Fractional CO. Laser should be considered the
preferred option for patients seeking maximal
improvement, those with moderate-to-severe scars,
and individuals willing to accept temporary
downtime and adverse effects for superior outcomes.
However, careful patient selection and counseling
regarding PIH risk are essential, particularly in darker
skin types.

PRP with Dermaroller represents an excellent
alternative for patients with mild-to-moderate
scarring, those with Fitzpatrick skin types IV-V
concerned about PIH, individuals seeking minimal
downtime, and patients unable or unwilling to
undergo ablative procedures. The cost-effectiveness
and excellent safety profile make it particularly
valuable in resource-limited settings.

Limitations

This study has several limitations. First, the 12-week
follow-up period may not be sufficient to evaluate
long-term collagen remodeling and durability of
results. Second, being a single-center study, findings
may not be generalizable to broader populations with
different ethnic backgrounds. Third, despite
comparable baseline distribution, mixed scar types
inherently respond variably to treatments, and
individual scar morphology analysis was not
performed. Fourth, no histopathological correlation
was obtained to correlate clinical improvement with
dermal matrix changes. Fifth, cost-effectiveness
analysis was not evaluated, which may influence
treatment decisions in resource-limited settings.
Future Directions

Future research should focus on longer follow-up
periods to assess result stability and late-onset
adverse effects. Combination or sequential
approaches (e.g., Fractional CO: Laser followed by
PRP sessions) may provide synergistic benefits and
warrant investigation. Objective imaging techniques
and histopathological studies would strengthen
evidence. Multi-center trials with larger sample sizes
and standardized protocols would improve
generalizability. Cost-effectiveness analysis would

aid clinical decision-making in diverse healthcare
settings.

CONCLUSION

This prospective comparative study demonstrates
that both Fractional CO: Laser and PRP combined
with Dermaroller are effective treatments for acne
scars. Fractional CO. Laser produces superior
improvement across objective and subjective
outcome measures, with significantly greater
reduction in Goodman-Baron quantitative and
qualitative scores and higher patient satisfaction at 12
weeks. However, this superior efficacy comes at the
cost of significantly higher adverse effects, including
erythema, pain, PIH, and prolonged downtime.

PRP with Dermaroller offers a safer alternative with
fewer and milder adverse effects, making it
particularly suitable for patients with Fitzpatrick skin
types IV-V, those concerned about pigmentary
complications, and individuals preferring minimal
downtime. The moderate but consistent improvement
supports its role as a valuable treatment option.

The choice between these modalities should be
individualized based on scar morphology, severity,
patient preference, downtime tolerance, and skin
type. Fractional CO: Laser remains the gold standard
for patients seeking maximal aesthetic improvement,
while PRP with Dermaroller provides an effective,
safer alternative for appropriate candidates.
Combination or sequential approaches may offer
enhanced outcomes and represent an important
direction for future research.
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