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Abstract 

Acne having a prevalence of > 90% in adolescents 

persisting in adulthood, causes inflammation and scar-

ing. Acne scars cause severe social, psychological and 

cosmetic problems. There are many remedies available 

for acne scars with variable results. CO2-AFR laser is 

a new modality with more effectiveness and low side 

effect profile. 

Objective:  To determine the effectiveness and safety 

of CO2-AFR device in the treatment of moderate to 

severe atrophic acne scars. 

Study Design:  Interventional study. 

Place and Duration of Study:  This study was con-

ducted at Dermatology Department Unit-I, Mayo Hos-

pital Lahore and duration was 1 year, from April 2015 

to March 2016. 

Material and Methods:  The 30 patients of either sex, 

having moderate to severe atrophic acne scars were 

enrolled in the study. Pre-treatment assessment of acne 
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scars was done by using Goodman & Baron qualitative 

scarring grading system. Patients were treated at 4 – 5 

weeks interval with maximum 5 sessions. Objective 

assessment for efficacy and side effects was done at 

each session. Data was collected on a specially desig-

ned proforma and statistical analysis carried out by 

using SPSS version 17. 

Results:  Significant improvement in acne scars was 

observed. 14 (46.7%) patients showed good efficacy 

(50 – 75% reduction), 1 (3.3%) patient came out with 

excellent efficacy (> 75%) and 14 (46.7%) patients 

showed fair efficacy (25 – 50% reduction in acne 

scars). 13.3% patients showed few delayed side effects 

which resolved with treatment. 

Conclusion:  CO2-AFR device was proved to be 

effective and safe in the treatment of moderate to 

severe atrophic acne scars. 

Keywords:  Atrophic acne scars, ablative fractional 

resurfacing (AFR), CO2 laser, fractional photothermo-

lysis (FP). 

 
Introduction 

Acne has a prevalence of > 90% in adolescents,1 

persisting in adolescence in almost 12%-14% of cases 

with severe social, psychological and cosmetic imply-

cations.2 All areas of body having high concentration 

of pilosebaceous glands are involved, but acne is more 

prevalent over face, back and chest. Acne lesions can 

be inflammatory and non-inflammatory. Lesions with 

inflammation can lead to scarring.3 

 The pathogenesis of acne is multifactorial, such as 

excessive sebum production, raised androgen levels or 

increased sensitivity of their end receptors, propioni-

bacterium acnes proliferation and hyper-keratinization
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of follicular epithelia.4 

 Free fatty acids are produced, as a result of enzy-

mes released from bacteria, which lead to inflamma-

tory lesions. These inflammatory lesions can heal with 

scarring. Acne scars can be atrophic (89 – 90%) and 

hypertrophic.5 There are several classifications of acne 

scars, whereby scars are named as rolling, icepick, 

shallow boxcar and deep boxcar.5Rolling scars are M-

shaped, gently undulating like hills and valleys with-

outsharp borders. Icepick scars are V-shaped, also 

known as pitted scars, appear as round, deep depress-

ions with a pinpoint base. Boxcar scars are U-shaped, 

usually round, polygonal or linear at the skin surface. 

Boxcar scars are the most common type, followed by 

rolling and icepick scars.5,6 

 Various procedures like chemical peeling, derma-

brasion, punch grafting, fillers and laser resurfacing 

have been tried to treat acne scars, with variable out-

comes.5 Among lasers, CO2 ablative laser has proved 

to be an effective device for treating atrophic acne 

scars,6 but it is associated with increased risk of unde-

sired effects like edema, erythema, burning, milia, 

folliculitis, flare-up of acne and pigmentary alterat-

ions.6,7
 

 To reduce the disadvantages of ablative resurface-

ing, fractional photothermolysis (FP) has been introdu-

ced. A novel ablative 30WCO2 laser device uses a 

technique called AFR, combingCO2 ablation with a 

FP system. FP induces zones of microthermal wounds 

with surrounding normal tissue, causing rapid re-epi-

thelization. Different studies have shown that by com-

bining ablative technology with FP, AFR treatment 

produces a well-tolerated and efficacious treatment 

option for acne scars.5,6 

 
Methods 

An analytical experimental study was carriedout in 

Dermatology Department in a public sector hospital, 

Lahore and duration was one year from April, 2015 to 

March, 2016. Thirty patients were recruited for the 

study by non-probability purposive sampling tech-

nique. 

 Patients of either sex, ages between 20 – 40 years, 

with skin prototype IV and V, having moderate to sev-

ere atrophic acne scars were enrolled in the study. Pat-

ient taking any treatment for acne scars for last 3 mon-

ths, those having active or history of herpes simplex 

infection, having keloidal tendency or pregnancy were 

excluded from the study. 

 After approval by research and ethical committee 

and written informed consent by patients, complete 

history was taken and examination carriedout and all 

the demographic data were recorded on a pre-designed 

proforma.Pre-treatment assessment of atrophic acne 

scars severity was done using Goodman and Baron 

qualitative scarring grading system.8 Patients were tre-

ated at 4 – 5 weeks interval with a maximum of 5 – 

sessions. Objective assessment was obtained at each 

session and graded according to percentage reduction 

in acne scars on a 4 – point scale as excellent (> 75% 

reduction), good (50 – 75% reduction), fair (25 – 50% 

reduction) and poor (< 25% reduction). At each sess-

ion any adverse effects were noted.Digital photographs 

were taken at baseline, at each session and at 4 weeks 

follow up after the last session and were compared.All 

this information was recorded on specially designed 

proformas. Statistical analysis of the data was done by 

using SPSS version 17.0. 

 
Results 

The mean age of the patients was 23.8 ± 2.2 years. 

There were 16 (53.3%) female and 14 (46.7%) male 

patients. 6 (20%) patients were graded as having mod-

erate atrophic acne scars and rest (80%) were with 

severe acne scars. 17 (56.7%) patients had Fitzpat-

rick’s skin type IV and 13 (43.3%) patients were with 

skin type V. 

 23 (76.7%) patients were in the age range of 18 – 

25 years while 6 (20%) were of 26-35 years of age and 

1 (3.3%) patient was 37 years old. In this study, 14 

(46.7%) patients showed good efficacy (50 – 75% 

reduction), same number of patients showed fair effi-

cacy (25 – 50% reduction) and 1 (3.3%) patient came 

out with excellent efficacy i.e. > 75% reduction in 

acne scars. 

 

 
 

Fig. 1a:  Before (Severe Acne Scars). 
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Fig. 1b:  After Laser Sessions (Good Efficacy). 

 
 

 
 

Fig. 2a:  Before (Severe Acne Scars). 

 
 

 
 

Fig. 2b:  After Laser Sessions (Good Efficacy). 

 The laser parameters like energy, density and 

depth of ablation was adjusted at each session, accord-

ing to the severity of acne scars and patient’s skin 

type. Fluence (energy pulse) varied from 15 mJ/cm2 to 

24mJ/cm2, density level of 2 to 4 and depth level of 3-

7 were used. 

 

 
 

Fig. 3a:  Before (Severe Acne Scars). 

 

 
 

Fig. 3b:  After Laser Sessions (Excellent Efficacy). 

 
 The stratification of efficacy with grade of scars 

(Table 1), type of skin (Table 2), sex of patient (Table 

3) and age of patient (Table 4) is shown below. 

 Side effects including temporary erythema, edema, 

burning, and mild superficial crusting were seen in 

almost all patients, which cleared within few days with 

topical antibiotic and sunblock application. 7 (23.3%) 

patients presented with flare up of acne, which impro-

ved with topical and oral antibiotics. 4 (13.3%) pati-

ents showed post-inflammatory hyperpigmentation 

and milia formation. Both of them had type V skin
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with severe acne scars. Treatment was discontinued 

till the clearance of pigmentation with sunblock and 

topical depigmenting agents, in around 4-5 months. 

Laser sessions were completed with low fluence and 

there was no recurrence of pigmentation. 

 

 
Discussion 

Acne scaring have complex pathogenesis, involving 

infra-infundibular inflammatory process, follicular 

rupture and perifollicular abscess formation, all of 

which stimulates a series of wound healing events. 

Impaired healing of damaged tissue in and around 

pilosebaceous unit leads to atrophic or hypertrophic 

acne scars.5,6 

 Laser skin resurfacing has revolutionized the 

treatment of atrophic acne scars. Ablative lasers 

results in destruction of the scar tissue through mel-

ting and evaporization. CO2 laser and Erbium YAG 

laser are the frequently used ablative lasers for the 

treatment of acne scars. Non ablative lasers do not 

cause destruction of the tissue, but stimulate format-

ion of new collagen and results intightening of skin, 

thus scar being raised to the surface. Among the non-

ablative lasers, Nd:YAG and Diode are the most 

commonly used lasers.9,10 AFR combines the incre-

ased efficacy of ablative techniques with the safety 

and reduced downtime of FP.
11,12

 

 The results of our study is comparable with other 

national and international studies. In study by Simin 

et al,13 85% patient showed 30 – 70% reduction in 

acne scars which is comparable with our study in 

which 96.7% patients showed 25 – 80% reduction in 

acne scars. In study by Chan et al,14 86% patient 

showed good and fair efficacy. In study by Manus-

kiatti et al,15 85% patients showed more than 25% 

reduction in acne scars. In another study by Imran 

et al,16 26 patients (43.3%) showed excellent res-

ponse, 15 patients (25%) showed good efficacy and 

19 (31.7%) patients showed poor response to CO2 

ablative laser. This difference in results could be due 

to higher sample size (60 patients), with Fitzpatrick’s 

skin type III and IV and total of 3 – 4 sessions on 

each patient. Our study was also comparable with the 

national study by Tahir et al,17 in which 71% overall 

improvement in acne scars was observed. 

 Adverse effects seen were not significant and 

only 13.3% (4) patients showed long-term side effe-

cts in the form of post-inflammatory hyperpigmen-

tation and milia formation and 23.3% (7) patients 

presented with flare up of acne, which improved with 

oral and topical therapy in next few weeks to months. 

 

 
Table 1:  N*   Number of patients. 
 

Grade of Scars Efficacy N* % of Total N 

Moderate 

Excellent >75%   1 3.3% 

Good 51-75%   5 16.7% 

Total   6 20.0% 

Severe 

Fair 25-50% 14 46.7% 

Good 51-75%   9 30.0% 

Poor <25%   1 3.3% 

Total 24 80.0% 

Total 

Excellent >75%   1 3.3% 

Fair 25-50% 14 46.7% 

Good 51-75% 14 46.7% 

Poor <25%   1 3.3% 

Total 30 100.0% 

 

 
Table 2:  N*   Number of patients. 
 

Type of skin  Efficacy N* % of Total N 

Skin type IV  Excellent >75% 1 3.3% 

Fair 25-50% 5 16.7% 

Good 51-75% 11 36.7% 

Total 17 56.7% 

Skin type V  Fair 25-50% 9 30.0% 

Good 51-75% 3 10.0% 

Poor <25% 1 3.3% 

Total 13 43.3% 

Total  Excellent >75% 1 3.3% 

Fair 25-50% 14 46.7% 

Good 51-75% 14 46.7% 

Poor <25% 1 3.3% 

Total 30 100.0% 
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Table 3:  N*   Number of patients. 
 

Sex  Efficacy N* % of Total N 

Female  Excellent >75% 1 3.3% 

Fair 25-50% 3 10.0% 

Good 51-75% 11 36.7% 

Poor <25% 1 3.3% 

Total 16 53.3% 

Male  Fair 25-50% 11 36.7% 

Good 51-75% 3 10.0% 

Total 14 46.7% 

Total  Excellent >75% 1 3.3% 

Fair 25-50% 14 46.7% 

Good 51-75% 14 46.7% 

Poor <25% 1 3.3% 

Total 30 100.0% 

 
Table 4:  N*   Number of patients. 
 

Age of pt Efficacy N* % of Total N 

Age 18-25 Excellent >75% 1 3.3% 

Fair 25-50% 12 40.0% 

Good 51-75% 10 33.3% 

Total 23 76.7% 

Age 26-35 Fair 25-50% 1 3.3% 

Good 51-75% 4 13.3% 

Poor <25% 1 3.3% 

Total 6 20.0% 

Age 36-40 Fair 25-50% 1 3.3% 

Total 1 3.3% 

Total Excellent >75% 1 3.3% 

Fair 25-50% 14 46.7% 

Good 51-75% 14 46.7% 

Poor <25% 1 3.3% 

Total 30 100.0% 

 

Conclusion 

CO2 ablative fractional resurfacing is an effective, well 

tolerated and safe treatment modality for mode-rate to 

severe atrophic acne scars in Fitzpatrick’s skin type IV 

and V. Results are better in type IV skin, 56.7% patients 

showing good response as compared to type V skin 

where 40% patients showed improvement. 
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