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Comparison of Fractional CO2 Laser Versus Combined Platelet Rich Plasma
and Fractional CO2 Laser in Treatment of Post Acne Scars
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Abstract

Background: Acne scars are a common disfiguring sequela of acne, significantly impacting patients' psycho-
social well-being. A comprehensive approach tailored to individual needs is essential to treat this complex
condition. Fractional carbon dioxide laser induces controlled injury to the skin promoting scar remodeling. PRP
is rich in growth factors and cytokines that accelerate wound healing. Combining the two modalities may yield
synergistic benefits.

Objective: To compare the results of fractional CO2 laser treatment versus a combination of platelet-rich
plasma and fractional CO2 laser treatment for post-acne scars.

Methods: This randomized control trial was conducted at Department of Dermatology, Mayo Hospital, Lahore
from 16t August 2021 to 15t February 2022. A total of 178 patients were enrolled and divided into 2 groups,
group-A and group-B. Group-A was treated with fractional CO2 laser alone while group-B patients were
treated using fractional CO2 laser followed by intradermal platelet rich plasma (PRP) injection. The outcome
of patients was compared in terms of Goodman and Baron's acne scar grading scale at baseline and 3 months
follow up. Data was analyzed statistically and was expressed as mean + SD or frequency (%).

Results: The mean 3 months post-treatment Goodman and Baron's score of group B (2.15 + 0.66) was signifi-
cantly reduced than that of group A (2.43 £ 0.65) with p-value= 0.04.

Conclusion: Our study demonstrated that fractional CO2 laser treatment combined with PRP showed more
favorable results in treatment of post-acne scars at 3 months compared to fractional CO2 alone.
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Introduction
A cne vulgaris is among the most prevalent
skin disorders, primarily affecting the pilos-
ebaceous unit. This condition typically begins in
adolescence and predominantly impacts areas
with a high density of sebaceous glands, such as
the face, chest, shoulders, and back.! Its prevalence
is remarkably high, affecting up to 95-100% of
adolescents.12 Acne scars, which affect approxi-
mately 14% of women and 11% of men, are a dis-
figuring consequence that can significantly impact

a patient’s quality of life by causing psychosocial
challenges.> 45

Scarring occurs when the acne lesions become inf-
lamed, causing the surrounding skin to break
down. The body responds by producing new col-
lagen to repair the damaged tissue, but this repair
process can result in abnormal skin texture and
appearance.’* Acne scars generally manifest in
two forms: atrophic scars, where there is tissue
loss causing skin indentations, and hypertrophic
scars, where excess tissue forms raised areas on

Journal of Pakistan Association of Dermatologists

Vol. 35, No. 3, July - September, 2025 189



Isma Arshad, et al

the skin.5¢ Acne scarring is a widespread issue, aff-
ecting up to 95% of individuals with acne, and the
duration of treatment depends largely on the sev-
erity of the condition.”# Scarring can develop in all
types of acne, from mild papulopustular to severe
nodulocystic cases, making early intervention cru-
cial.3?

A variety of treatment options for acne scarring
have been developed, ranging from chemical peels
and microdermabrasion to more advanced tech-
niques like punch excision and laser therapies.®
One of the most commonly used methods is frac-
tional CO2 laser resurfacing. The laser works by
creating microscopic wounds in the skin, stimulat-
ing collagen production and tissue remodeling.% 10
However, fractional CO2 laser therapy often re-
quires multiple sessions and can be associated
with side effects such as erythema, pain, edema,
post-inflammatory hyperpigmentation and infec-
tions limiting its use in some patients.’12 Lately,
the use of autologous platelet-rich plasma (PRP) as
an adjunct to laser therapy has gained attraction.
PRP, derived from the patient’'s own blood, is rich
in platelets, growth factors, and cytokines, which

have regenerative and tissue remodeling proper-
ties.13,14,15

Combining PRP with fractional CO2 laser therapy
has been proposed as a way to reduce the number
of laser sessions required, minimize side effects,
and enhance overall treatment outcomes. While
there is growing evidence supporting the com-
bined use of fractional CO2 laser and PRP for the
treatment of acne scars, most studies have been
conducted in international settings.161718 Given
the limited availability of local data on this topic,
our study aims to fill this gap by comparing the
effectiveness of fractional CO2 laser therapy alone
versus its combination with PRP in treating post-
acne scars. By generating local evidence, we hope
to provide dermatologists with more reliable treat-
ment guidelines for acne scars.

Methods

A randomized clinical trial was conducted at the
Department of Dermatology, Mayo Hospital Lah-
ore, from August 16, 2021, to February 15, 2022.
This study was approved by Research Evaluation

Unit of CPSP vide Ref NO. CPSP/ REU/ DER/ -
2019-066-1103. A total of 178 patients were recrui-
ted using a non-probability consecutive sampling
technique, with 89 patients in each group, based
on the mean global good score at three months
(FCL: 3.3 £ 2.8; FCL + PRP: 2.2 + 2.4). The study
aimed for 80% power and a 95% confidence level,
including patients aged 18 to 40 years of either
gender, with a global good score > 3 per Goodman
and Baron’s acne scar grading scale.

Patients having active acne, or history of recent
use of isotretinoin or any previous treatment for
acne scars were not included in the study. Patients
with diabetes, collagen vascular disease, history of
recurrent herpes or any bleeding disorders were
excluded. Pregnant or lactating females were also
excluded.

Informed consent was obtained from 178 patients
who met the criteria. Demographic data were col-
lected, and participants were randomly allocated
to Group A or Group B using a lottery method,
with high-resolution photographs taken prior to
treatment.

Group A received three sessions of fractional CO2
laser treatment at four-week intervals, The treat-
ment utilized a smart stack scanning method at a
power of 15 W, with DOT spacing of 800 pm, a
dwell time of 600 us, and stack 2. Topical anaes-
thetic was applied under occlusion for 45 minutes
before treatment.

Group B underwent the same fractional CO2 laser
treatment followed by platelet-rich plasma (PRP)
injected intradermally. PRP was prepared via a
double-spin centrifugation process. Autologous
whole blood (20 ml) was drawn under strict asep-
tic conditions and placed in a sterile vacutainer
containing citrate anticoagulant. The blood was
first centrifuged at 1500 RPM for 10 minutes. The
lower cellular part was discarded, and the super-
natant was centrifuged again at 4000 RPM for 10
minutes. The resulting platelet-rich plasma was
aspirated, and 0.1 ml of calcium chloride was
added per 1 ml of PRP prior to injection. Intrader-
mal injections were administered using a nappage
technique at designated points, with excess drops
rubbed into the skin. Cold compressors were
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applied post-injection to reduce inflammation.
Instructions were given for using moisturizers
and sunscreen.

Outcomes were assessed at three months. Data
were analyzed using SPSS version 24, calculat-
ing means and standard deviations for quanti-
tative variables and frequencies for categorical
variables. Independent sample t-tests com-
pared acne scar scores at three months, with
chi-square tests for categorical variables. Strati-
fied analyses considered age, gender, side inv-
olved, and baseline scores, with p<0.05 deemed
significant.

Results
A total of 178 subjects were

Table 1: Demographic and baseline characteristics of subjects.

- Group A Group B (FCL + p-
Vbl (FCL)n=89  PRP)n=89  value
Gender o o
en 37 (41.6 %) 40 (44.9 %) 0.65
Female 52 (58.4 %) 49 (55 %)

Age (years) 39 (43.8 %) 46 (51.7 %) 0.29
<25

205 50 (56.2 %) 43 (483 %)

Involved side o

i 21 (25.6 %) 23 (258 %) 0.89
Left 28 (314 %) 29 (32.5 %)

Both sides 40 (44.9 %) 37 (415 %)

Table 2: Mean values of Goodman and Baron’s qualitative score at baseline and 3-month

. follow-up.
enrolled in the study, 89
paricpants and each gro-  Vaal e S &
up. Out of the total, 101 - —
Goodman and Baron’s qualitative score
were females and 77 were  pasin 3.27 +0.44 330+046  0.62
males. The mean age of tot- 4¢3 11 10nths 2.45 +0.56 221£059  0.007*

al number of participants
was 26.58 + 6.28, and that of
group A was 27.06 + 6.24
and that of group B was 26.09 + 6.32 years. The dif-
ference of the sides involved between the two
groups was not sig nificant (Table 1).

*Statistically significant

Of the overall number of participants, the Good-
man and Baron’s baseline score of 3.29 + 0.45 was
significantly improved to 2.29 + 0.67 at 3 months
after treatment, with p value = 0.04. To assess the
efficacy of both treatment modalities, the baseline
and 3-month post treatment mean scores of group
A were further compared to that of group B (Table
2). The mean 3 months post-treatment score of
group B (2.15 + 0.66) was significantly reduced
than that of group A (2.43 + 0.65).

3-month Goodman and Baron’s qualitative score
of group B was statistically significantly lower in
patients of age 225 years (p value= 0.68).

Upon considering the patients of both genders, the
3-month Goodman and Baron’s qualitative score
was statistically significantly lower for group B
(FCL + PRP). However, upon stratification of gen-
der male patients in group B showed a statistically
significantly lower score (p-value = 0.02) whereas

female patients of group B showed lower 3-month
Goodman and Baron’s qualitative score but statis-
tically, it was not significant. (p = 0.09).

Upon stratification of baseline Goodman and
Baron’s qualitative score, patient with baseline

Level of disease

M roderate
Hsevere

Number of patients

GROUP

Figure 1: Patient's stratification based on the level of disease
(Goodman and Baron’s score) at baseline.
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score of 3 in group B showed a statistically signifi-
cantly lower 3-month Goodman and Baron’s qual-
itative score (p-value = 0.0008) however this trend
was not observed for patients with baseline score
of 4 (p = 0.36).

Level of disease

W Wacular
i
DModerate
Wsevere

60 p=0042

Number of patients

GROUP

Figure 2: Patient's stratification based on the level of disease
(Goodman and Baron’s score) at 3 months follow up.

Figure 3: Patient treated for acne scars with CO; fractional laser
alone, pictures taken at baseline and at 3 months followup.

At baseline, 65 patients of group A had moderate
level of acne scars and 24 patients were observed
with severe acne scars, whereas, in group B, 62
patients had moderate acne and 27 had severe
acne (Figure 1).

After 3 months, significant improvement was
demonstrated in almost all the cases. Only 1 pati-
ent of group B and 2 patients of group A were ob-
served with severe level of acne scars. 37 and 24
patients of group A and B, respectively, were obs-
erved with moderate acne scars. Most of the pat-

ients (49 in group A and 57 in group B) lied in the
category of mild acne scars and some (1 in group
A and 7 in group B) were observed with macular
acne scar (Figure 2).

(9

Figure 4: Patient treated with combined CO; fractional
laser and PRP, pictures taken at baseline and at 3 months
followup.

Discussion

Scarring is a potential complication of acne and
can occur if treatment is delayed or inadequate.
Our study demonstrated that the combination of
fractional CO2 laser (FCL) and platelet-rich plas-
ma (PRP) resulted in a more favorable response
and shorter recovery time compared to laser treat-
ment alone.

In this study, we compared two groups: patients
receiving FCL alone and those receiving FCL fol-
lowed by PRP. Both groups showed a significant
reduction in acne scar scores (p = 0.04), but the
combination group exhibited a greater reduction
in scars after three months (p = 0.005). Numerous
studies have reported the efficacy of PRP in con-
junction with fractional CO2 laser in treating
atrophic acne scars, noting reduced adverse effects
in the form of edema and erythema.16.17.23

Although upon stratification, group B did not
show statistically significant differences for age
under 25, female gender, right side, and baseline
score of 4, still all groups demonstrated a reduc-
tion in scores. This lack of statistical significance
may be attributed to the smaller sample size.

Previous studies, such as Lee et al, involved two
FCL sessions on each side of the face with one side
receiving intradermal PRP and the other saline, re-
porting better improvement on the PRP-treated
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side.)” Similarly, Shah and Mehta conducted a
split-face study that revealed both sides improved,
but the PRP side showed greater enhancement.
Zhu and Xuan study on 22 patients using erbium
fractional laser with topical PRP also highlighted
significant clinical improvement and patient satis-
faction.22

In line with our findings, Abdel Aal and Ibrahim's
study found that PRP injections on one side post-
CO2 laser treatment led to notable improvement
in 13.3% of patients compared to the untreated
side.®? Gala and Tawfik's randomized study con-
firmed better outcomes when combining frac-
tional CO2 laser with PRP, as evidenced by objec-
tive assessments using a skin analysis camera.1$

However, our results contradicted some studies
where the addition of PRP did not significantly
modify scars after four months.24#%5 This may be
due to the prolonged healing time required for
scars, difference in technique applied for PRP in-
jection as well as potential side effects such as
edema and pain noted in other research.242>

Notably, one patient in group B and two in group
A remained classified as severe despite reporting
subjective improvement and showing changes in
superficial scars. Overall, most patients pro-
gressed to lower scar grades, with complete clear-
ance seen in only two participants by the end of
the study. Extended treatment could lead to imp-
roved outcomes, as complete scar resolution is of-
ten gradual.

Our findings suggest that PRP may enhance rec-
overy from laser damage and reduce downtime,
possibly due to the growth factors present in PRP.
These factors may stimulate tissue remodeling,
collagen upregulation, and healing processes,
while also promoting cell proliferation and migra-
tion.

Follow-up assessments three days post-procedure
revealed milder symptoms of redness, swelling,
and pain in the FCL + PRP group, with statistically
significant differences. This aligns with existing
literature supporting the use of PRP after laser
treatments. While Faghihi et al, reported better
scar correction on the PRP side, it was not statisti-
cally significant, and more local side effects were

noted.?* Our study's use of topical PRP instead of
injections may have reduced trauma to the laser-
treated areas.

Our study was limited in terms of shorter follow-
up duration, as judgement of improvement in the
scar is better made after 6 months following the
treatment. Also, it was a single-center based study.
Multicenter study and long follow up can be ben-
eficial to further evaluate the effectiveness of the
aforementioned modalities. Based on the results of
this study, FCL combined with PRP is recom-
mended to be therapy of choice for the treatment
of acne.

Conclusion

The present study demonstrates that fractional
CO2 laser (FCL) treatment combined with plate-
let-rich plasma (PRP) has superior efficacy over
FCL treatment alone. At three months, the combi-
nation therapy notably reduced Goodman and
Baron’s qualitative score, underscoring its enha-
nced effectiveness. The regenerative properties of
PRP contribute directly to favorable outcomes in
post-acne scar management.
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