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Abstract
Background: It is a challenge to treat acne scars and a multimodal combination approach is necessary. While fractional CO2 lasers 
(FCLs) are an established treatment option, the role of platelet-rich plasma (PRP) in the treatment of acne scars is not established 
though it is being used extensively in other fields of medicine owing to its healing properties. We combined the two methods to 
assess the proposed synergistic action on acne scars. Aims and Objectives: To evaluate the effect of FCL alone vs FCL combined 
with PRP on the quality of acne scars. Materials and Methods: This is a left–right split-face comparison study with 30 patients 
with moderate-to-severe acne scars. The patients underwent three sessions of FCL and FCL + topical PRP on right and left sides 
of the face, respectively, at monthly intervals. Results: There was significant improvement on both sides of the face (right side,  
P = 0.001; left side, P = 0.0001), but the difference between the right and the left sides of the face was not statistically significant  
(P = 0.2891). The symptoms of redness, edema, and pain on the treated areas with laser were significantly lesser on the FCL + PRP 
(left) side as compared to the FCL-only (right) side. Conclusion: Both methods were effective in management of acne scars. Addition 
of PRP does not improve the scar quality; however, the downtime and inflammation associated with laser treatment gets significantly 
reduced on the PRP-treated side.

Keywords: Acne scar revision, fractional CO2, topical PRP

Introduction
Acne is a very common occurrence among adolescents, 
which may sometimes persist into adulthood. A  very 
common complication of  acne is scarring that affects 
about 14% individuals.[1] It may have a negative impact 
on the psychology, self-esteem, and also the quality 
of  life of  an individual. Acne scars may be atrophic 
or hypertrophic. Several modalities of  treatment are 
available for acne scar resurfacing such as chemical 
peels, chemical reconstruction of  skin scars using 
trichloroacetic acid (TCA CROSS), dermabrasion, 
microdermabrasion, punch floatation, punch and 
dermal grafting, scar excision and suture, ablative 
and nonablative lasers, and combined therapies for 
atrophic scars whereas intralesional steroid injection, 
cryotherapy, silicone gels, and other surgical procedures 
for hypertrophic and keloidal scars.[2]

Fractional CO2 laser (FCL) as monotherapy has been 
an established treatment option for scar correction.[3-8] 
This therapy is based on the principle of fractional 
photothermolysis. It creates microscopic thermal wounds 
to achieve homogeneous thermal damage at a particular 
depth within the skin.

The clinical applications of platelet-rich plasma (PRP) have 
been used and studied since the 1970s. It has been used 
clinically in humans for its healing properties attributed to 
the increased concentrations of autologous growth factors 
and secretory proteins that may enhance the healing process 
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on a cellular level. In dermatology, PRPs have been used 
for skin rejuvenation, ulcer management, and alopecia.[9,10] 
Monotherapy with intradermal PRP for acne scars has 
been reported to be beneficial.[11] Recently, topical and 
intradermal PRP injections have been used for acne scar 
revision combined with laser therapy with mixed results.[12-20]

As FCL creates wounds on the skin and PRP is known to 
aid in wound healing, combining the two would probably 
result in synergistic action.[21] A split-face study in Korean 
patients reported that the combination of FCL and PRP 
enhances recovery of laser-damaged skin and synergistically 
improves the clinical appearance of acne scars.[15]

Lack of studies in an Indian setting prompted us to 
undertake this study. This study aimed to evaluate the 
effect of FCL alone vs FCL + topical PRP on the quality 
of acne scars.

Materials and Methods
This is a left–right split-face prospective comparison study 
carried out in patients who presented with atrophic acne 
scars to the Dermatology OPD of a tertiary care center 
of Eastern India between August 2015 and January 2017.

Approval was obtained from the Institutional Ethics 
Committee and a written informed consent was obtained 
from each patient before recruitment.

Patients underwent three sittings of FCL and FCL + 
topical PRP on right and left sides of the face, respectively, 
at monthly intervals. The final evaluation was done 
1 month after the third session.

A full-face FCL + PRP was performed in all the patients 
at the fourth visit to overcome the possible ethical issues 
though that was not part of the proposed study.

The flowchart of patients in the study is given in Figure 1.

Inclusion criteria
All patients aged between 18 and 40  years (skin types 
III, IV, V) with moderate-to-severe acne scars (as per 
Goodman and Baron’s acne scar grading scale) were 
included in this study [Figure 2].[22]

Exclusion criteria
The patients with a predisposition to keloid, active 
inflammation, herpes, HIV, HBV infection, oral 
isotretinoin use in preceding 6 months, diabetes mellitus, 
collagen vascular disease, ablative or nonablative laser 
skin resurfacing within the preceding 12 months, pregnant 
or lactating, bleeding diathesis, and unreasonably high 
expectations were excluded from this study.

Scoring
High-resolution photographs of both sides of the face 
were taken before the first treatment session and 4 weeks 
after the third session. The third observer, who was 

unaware of our protocol, scored the scars using Goodman 
and Baron’s quantitative global acne scar grading system 
at baseline and at the end of the study.

The quantitative scoring system involves lesion counting 
and a tallying up of number and severity according to an 
organized grading system as shown in Figure 3 (min 0 to 
max 84).[23]

Visual Scar Assessment Questionnaire was also filled up 
by the observer [Figure 4] and by the patient [Figure 5] at 
baseline and the end of the study.

Patients were followed up after 72 h after each session to 
assess procedure-related adverse events (i.e., erythema, 
edema, and pain) and were asked to rate the redness, pain, 
and swelling on each side of the face on a visual analog 
scale of 0–10, a score of 10 being the most severe for each 
of the three parameters for each side of the face.

An overall patient satisfaction score on a scale of 0–10 was 
also obtained before and after the treatment [Figure 6].

Fractional CO2 device
A 30-W FIRE-XEL ablative FCL device from Bison 
Medical approved by the Korean FDA was used.

The topical anesthetic cream was applied for 30–45 min 
before the procedure. The energy delivered was 200 mJ in the 
first session with 10% increase in every subsequent session.

FCL settings are given in Figure 7.

PRP preparation
A two-stage centrifuging process was performed[13] using 
an R8C centrifuge device (REMI Sales & Engineering Ltd. 
Goregaon (East), Mumbai – 400063. Maharashtra, India) 
to obtain PRP. Whole blood samples (10 mL) were drawn 

Figure 1: Flowchart of patients



Kar and Raj: Combination of fractional CO2 and topical platelet-rich plasma in the treatment of acne scars

         138� 138    Journal of Cutaneous and Aesthetic Surgery ¦ Volume 10 ¦ Issue 3 ¦ July-September 2017

Figure 2: Goodman and Baron’s qualitative scar scale

Figure 3: Goodman and Baron’s quantitative scar scale

Figure 4: Observer visual scar assessment scale
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from patient’s medial cubital vein under aseptic conditions 
and transferred to a vial containing an anticoagulant. 
It was centrifuged at 1500 rpm for 10 min. Platelet-poor 
plasma, PRP, and a few RBCs were aspirated into a new 
tube and centrifuged at 3000 rpm for 20 min. The middle 
layer that consists of the PRP was aspirated for topical 
application immediately after the FCL treatment. The 
patient remained in the supine position until the site of 
PRP application dried up.

Postsession advise
Patients were advised to use a physical sunscreen during 
the daytime, a bland emollient during nighttime, and 
mild cleansers for facewash. They were counseled 
for the development of transient erythema, edema, 
hyperpigmentation, and dryness.

Statistical analysis
Paired t-test was used to compare Goodman and Baron’s 
qualitative scar grading before and after the treatment, 
patient and observer scar assessment, and overall disease 
self-assessment by the patient before and after the treatment.

Unpaired t-test was used to compare Goodman and 
Baron’s quantitative scar grading for right side vs left side 
of the face at baseline and final score, men vs women, 
age, and duration of disease. The symptoms on right and 
left sides of the face at 72 h after each session were also 
compared using unpaired t-test.

A P-value of <0.05 was considered to be significant.

All the calculations were done using the Microsoft Excel 
(version Microsoft Office Professional Plus 2010 for Windows).

Results
Thirty-six patients were found to be eligible and were 
enrolled in this study. A total of 30 patients, who completed 
the study, were then selected for analysis. There were 20 
men and 10 women in the final analysis. The mean age of 
the participants was 25.06 ± 4.44 years. The mean duration 
of the presence of scars was 2.13 ± 1.00 years [Table 1].

Figure 5: Patient visual scar assessment scale

Figure 6: Visual disease severity scale

Figure 7: Laser settings used

Table 1: Patient characteristics

Characteristics Number
Men 20

Women 10

Age (years)

    18–25 18

    26–34 12

Duration of disease (years)

    <2 22

    >2 08
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There were 19 patients with moderate scars and 11 with 
severe scars at baseline as assessed using Goodman and 
Baron’s qualitative scar scale. At the final scoring, there 
were 10 patients with mild scars, 19 with moderate scars, 
and 1 with severe scars [Figure 8]. The mean baseline score 
was 3.36 ± 0.49 and mean final score was 2.7 ± 0.53, and 
the difference between the baseline and final scores was 
statistically significant (P = 0.0001).

The mean baseline Goodman and Baron’s quantitative 
score on the right side was 13.16 ± 6.87 and mean final 
score at the end of the study was 8.66 ± 5.37. On the 
left side, the mean baseline score was 11.93 ± 8.004 and 
mean final score was 7.33 ± 5.68. There was statistically 
significant difference in the quality of scars when the 
baseline scores were compared with the final scores of each 
side individually. Before and after scores were statistically 
significant (P = 0.0001) on the right side and similar results 
were seen on the left side (P = 0.0001) indicating excellent 
improvement in the quality of scars. The baseline scores for 
the right and left sides of the face indicated that severity of 
scars was similar on both sides of the face (P = 0.1242) and 
that they were comparable at the start of treatment. The 
final scores indicated no significant difference in the quality 
of scars between the right and the left sides of the face  
(P = 0.2891). Though there was a significant improvement 
on both sides of the face, the addition of PRP to FCL 
on the left side of the face did not result in superior scar 
improvement as compared to the right side of the face that 
was treated with FCL only [Table 2, Figures 9–11].

The mean baseline score of patient self-assessment of scars 
was 20.66 ± 3.77 and the final score was 11.56 ± 6.51; the 
difference between before and after scores was statistically 
significant (P = 0.0001). The patients were also asked 
to score themselves on an overall basis regarding their 
scars on a scale of 0–10 before and after the treatment. 
The mean baseline score was 7.13 ± 1.99 and mean final 
score was 3.96 ± 1.86, and the difference was found to be 
statistically significant [Table 3].

The observer visually scored the patients under three 
parameters with a maximum of 10 points each and a 
maximum total score of 30 points. The mean baseline score 
was 12.23 ± 3.77 and mean final score was 7.66 ± 3.23, and 
the difference was statistically significant (P = 0.0001) 
[Table 3].

Each patient was followed up 3  days after each session 
to assess the subjective symptoms experienced (i.e., 
redness, swelling, and pain) in the treated areas. The 
redness, swelling, and pain experienced by each patient 
were significantly lesser on the side treated with FCL + 
PRP (left side) than that on the FCL-only treated side  
(P < 0.05) [Table 4].

Discussion
Acne scars are a challenging dermatological condition 
and often require a multimodal approach to achieve 
desirable results. With the existing treatment options, 
newer modalities such as FCL and PRP are practiced 

Figure 8: Goodman and Baron’s qualitative scores

Table 2: Goodman and Baron’s quantitative scores

Right (only FCL) Left (FCL + PRP) Right (FCL) vs  
left (FCL + PRP)

Before After P Before After P Before After

Mean ± SD 13.16 ± 6.87 8.66 ± 5.37 0.001 11.93 ± 8.004 7.33 ± 5.68 0.0001 P 0.1242 0.2891
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by the dermatologists to deliver effective treatment with 
minimum adverse effects.

Our study had 30 patients in the age range of 18–34 years. 
There was no difference in the scar outcome, irrespective 
of the procedure followed, across the age range in 
our study population (right side, P = 0.8928; left side,  
P = 0.8460). Minimas[24] reported that in an otherwise 
healthy individual in any age group there is no difference 
in healing capacity. No significant difference in scar 
outcome across the age range would probably be because 
patients belong to the adult age group and there were no 
patients of extreme age gap. In our study, follow-up was 
done 1 month after the last session, which was too less to 
draw a conclusion on scar outcome.

In our study, the majority of the patients were men; 
however, there was no significant difference in the 
final scar quality between men and women (right side,  
P = 0.9077; left side, P = 0.9108). This is in contrast to 
the study by Dao and Kazin[25] who reported that estrogen 
can help in better wound healing. However, they also 
concluded that the patient’s gender does not always 
require radical alteration of treatment approach and also 

there is a lack of randomized controlled trials regarding 
gender differences in wound healing.[25]

The mean duration of  the presence of  scars in our 
patients was 2.13 ± 1.00  years (range 1–5  years). We 
divided the patients into two groups. One group with 
the presence of  scars for more than 2  years and the 
other group with scars for less than 2 years. We did not 
find any significant difference in the quality of  scars 
between the two groups (right side, P = 0.7342; left side,  
P = 0.9274).

One patient remained in the severe grade after the 
treatment when scored on Goodman and Baron’s 
qualitative scar scale. Although he showed improvement 
with the smaller and more superficial scars and even in 
his own subjective assessment, he still qualified for the 
severe grade of  scars from the clinician’s assessment. 
The other patients, however, moved to a lower grade of 
scarring after treatment (i.e., from severe to moderate 
or moderate to mild). None of  the patients showed 
complete clearance at the end of  the study period. 
Further continuation of  treatment might help to 

Figure 9: Before and after clinical photographs of patient 1
Figure 10: Before and after clinical photographs of patient 2
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achieve a better outcome as scars only modify but never 
disappear completely.

Lee et al.[15] conducted a study on 14 patients with acne 
scars and treated them with two sessions of  FCL on 
both sides of  the face, and one side of  the face was given 
intradermal PRP and the other side intradermal saline 
that was randomly selected. The clinical improvement 
was reported to be better on the PRP-treated site on 
a quartile grading scale. Shah et  al.[20] carried out a 

split-face study on 30 patients with FCL on both sides 
and intradermal saline on one side and intradermal PRP 
on the other side on the fifth day after the laser session. 
They reported significant improvement on both sides of 
the face, but blinded observer and patient noted better 
improvement on the PRP-treated site. Zhu et al.[13] used 
erbium fractional laser with topical PRP in 22 patients 
with acne scar and reported excellent clinical improvement 
and patient satisfaction on the PRP-treated patients. In 
our study, all patients showed statistically significant 
improvement in the quantitative scoring of  scars on both 
FCL-only treated side (before vs after, P  = 0.001) and 
FCL + PRP treated side (before vs after, P = 0.0001). 
But the difference between right side (FCL-only) and 
left side (FCL + PRP) was not statistically significant 
at the end of  our study(P = 0.2891), which is in contrast 
to the aforementioned studies. Addition of  PRP did 
not result in a superior scar modification at the end of 
4 months, which was similar to the findings of  Faghihi 
et  al.[19] They injected PRP intradermally on randomly 
selected sides of  the face immediately after FCL and 
normal saline on the other side. The possible explanation 
would be the time taken by the scars after the procedure 
to modify is long and is probably partially modified at 
4 months. The questionnaire-based observer assessment 
of  scars (vascularity, pigmentation, and thickness) 
showed a statistically significant improvement in the 
before and after scores (P = 0.0001). This indicates there 
is definite change in the visual quality of  scars after the  
treatment.

The overall visual analog score of disease severity and 
questionnaire-based self-assessment of scars (pain, 
itching, color, stiffness, thickness, and irregularity) also 
showed statistically significant improvement in the before 
and after scores. These findings were similar to the findings 
of several studies.[13,14,18-20,26] This indicates that patients 
were satisfied with the treatment outcome. However, the 
addition of PRP on the left half  of the face did not affect 
the final outcome of the scar.Figure 11: Before and after clinical photographs of patient 3

Table 3: Visual scar assessment scores (before vs after)

Patient self-assessment of scar quality Overall disease self-assessment by patient Observer scar assessment
Before (mean ± SD) 20.66 ± 9.48 7.13 ± 1.99 12.23 ± 3.77

After (mean ± SD) 11.56 ± 6.51 3.96 ± 1.86 7.66 ± 3.23

P 0.0001 0.0001 0.0001

Table 4: Symptoms at 72 h after treatment session

Redness Swelling Pain

Session 1 2 3 1 2 3 1 2 3
Right side 8.00 ± 0.69 7.73 ± 0.63 7.66 ± 0.60 7.3 ± 0.7 7.5 ± 0.68 7.36 ± 0.55 7.56 ± 0.62 7.43 ± 0.56 7.53 ± 0.62

Left side 6.13 ± 0.81 5.86 ± 0.77 5.8 ± 0.76 5.6 ± 0.85 5.8 ± 0.76 5.66 ± 0.60 5.76 ± 0.62 5.63 ± 0.66 5.76 ± 0.62

P 0.0001 0.0001 0.0001 0.0001 0.001 0.0001 0.002 0.0005 0.0001
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The patients were also followed up on the third day 
after the procedure for subjective assessment of three 
symptoms, i.e., redness, swelling, and pain in the treated 
areas [Table 4]. Each of the three symptoms was milder 
in severity on the side treated with FCL + PRP and 
the difference was statistically significant. This is in 
accordance with several studies where PRP was used after 
laser treatment.[14,27] Faghihi et al.

[19] reported that though 
there was better scar correction on the FCL + intradermal 
PRP side, it was not statistically significant and that there 
were more local side effects on the PRP-treated side. In our 
study, we smeared the PRP topically instead of injecting 
it, hence avoiding the trauma of repeated injections on an 
already laser-damaged area.

In conclusion, both FCL and FCL + topical PRP improve 
the quality of acne scars significantly. Addition of topical 
PRP did not alter the final scar outcome significantly 
when compared with FCL. However, the FCL-associated 
adverse events (i.e. redness, swelling, and pain) improved 
faster and significantly better on the PRP-treated side. 
Topically smeared PRP in combination with FCL could 
be recommended as it significantly improves the downtime 
of the FCL.

Limitations

1.	 Long-term follow-up was not done as scars usually 
modulate over a long period.

2.	 There were a limited number of sessions as it was a 
time-bound study.

3.	 Larger sample size and longer follow-up are needed 
that would probably put more light on the outcome of 
acne scars.

Previous presentation: part of the work was presented for 
award paper in Mid-Dermacon 2016 held at Bhubaneswar 
on August 13, 2016.
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