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Abstract 
Background:  Keloids are abnormal wound responses characterized by deposition of excessive collagen and 
glycoprotein. They are distressing for most of the patients symptomatically and aesthetically.  Intralesional 
steroids are the most commonly used treatment for keloids. Fractional CO2 laser is an emerging therapeutic 
option for keloids which can be used alone or as combination with other therapies. 

Objective:  To compare the efficacy of fractional CO2 laser with intralesional steroid versus intralesional ster-
oid alone in the treatment of keloids. 

Methods:  Sixty patients were randomly assigned into two groups (30 patients each). After applying topical 
anesthesia to patients, Group A received fractional CO2 laser sessions followed by intralesional triamcinolone 
acetonide (TAC) with a gap of 5 mins every 4th week for total 4 months. Group B received Intralesional TAC 
alone every 4th week for total 4 months. Efficacy was assessed at the end of 4th session and was labelled if there 
was grade 3 or grade 4 improvement in width and height of keloid, degree of hypertrophy, dyschromia and 
texture of keloid using modified quartile score. 

Results:  Total of 60 patients (30 in each group) were recruited. The mean age was 26.60 ± 5.52 years in group 
A and 29.76 ± 6.20 years in group B. We found that efficacy was 90% (n=27) in Group A and 66.6% (n=20) in 
Group B with (P-value-0.028). 

Conclusion:  Our study results demonstrated that fractional CO2 laser in combination with intralesional TAC 
has better efficacy as compared to intralesional TAC alone, with a statistically significant difference (P-value-
0.028). 
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Introduction 

eloids are abnormal fibrous tissue formation 
at the site of trauma, inflammation, surgery 

or burns. They go beyond the original wound 
boundaries, and tend to enlarge progressively. 
Keloids are firm to hard raised tissue. Areas of the 
upper back, shoulders, sternal skin, upper arms, 
earlobe and cheeks are more susceptible.1 Patients 

younger than 30 years and having darker skin are 
at risk to develop keloids.2 Susceptibility to keloids 
is genetic and more common in Asian, African or 
Latin population.3 Patient complaints of pain, itch-
ing, restricted movements and emotional distress 
due to cosmetic concern.4 The management of 
keloids is challenging because of limited response 
to different treatment options. Currently, available 
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treatment modalities for keloids are intralesional 
or topical steroids, cryotherapy, silicone compres-
sion, laser therapies, surgical excision, radiation, 
and many others with limited research (intrale-
sional verapamil and 5-fluorouracil). The results 
of these treatments are variable for different peo-
ple.5 Intralesional steroids are the mainstay of trea-
tment of keloids and these are given alone or in 
combination with other therapies (surgical exci-
sion, verapamil, 5-fluorouracil).4.6 Corticosteroid 
by increasing tissue hypoxia and decreasing fibro-
blast it reduces collagen synthesis and promote 
regression in keloid scars.6 Most commonly used 
steroid is triamcinolone acetonide (TAC).6 

Clinically, the response to corticosteroid injection 
alone varied, with a recurrence rate of 33% and 
50% after 1 and 5 years respectively and a regres-
sion rate of 50–100%.7,8 

Ahsan et al, compared the efficacy of intralesional 
corticosteroid with cryotherapy versus intrale-
sional corticosteroid alone in patients of keloids. 
Out of 30 keloid patients treated with intralesional 
TAC, 25 patients (83.3%) showed improvement.9 
Prabhu et al, conducted a study on 29 patients and 
in 15 patients who were treated with TAC; the 
mean reduction in volume was 71.23%.10 Despite 
its benefits, intralesional steroid injection use 
causes pigmentary changes, skin and subcutane-
ous fat atrophy, telangiectasia, necrosis and has a 
recurrence rate of 9% to 50%.11 

Fractional CO2 lasers are an emerging therapeutic 
option for treatment of keloids.12 Fractional CO2 
laser (FCL) emits energy that is absorbed by skin 
leading to local destruction of tissue and collagen 
remodeling. However, laser therapy alone has 
high recurrence rate at 6–24 months.13 FCL therapy 
enhances the penetration and effectiveness of intr-
alesional TAC to give a synergistic therapeutic res-
ponse. A study by NH Sahib et al, compared the 
efficacy of fractional CO2 laser with intralesional 
steroid with intralesional steroid alone in the treat-
ment of keloid. In the combination group, 7 out of 
11 patients showed >75% overall improvement 
and 3 patients showed >50% improvement show-
ing > 50% efficacy in 90.9%. In the other group of 
patients which received intralesional steroids 

alone, only 2 patients (18.2%) showed >50% over-
all improvement.14 

Rationale of this study was that keloids are a com-
mon problem in our population and are distressful 
for most of the patients aesthetically and sympto-
matically leading to poor quality of life. Previous 
techniques have varying recurrence rates and side 
effects. There is no 100% curative treatment opt-
ion. There’s limited international data available on 
the effect of fractional CO2 lasers on keloids and 
no study has been conducted on the local popula-
tion as far as we know. Hence, this study is 
planned to generate the latest and effective treat-
ment option applicable on the local population. 
 

Methods 

Study was conducted at Dermatology unit of Lah-
ore General Hospital, Lahore during duration of 
six months from January to June 2021, after app-
roval from the institutional ethical review board of 
PGMI/Ameer-ud-Din Medical College/ Lahore 
General Hospital (AMC/PGMI/LGH/Article/ 
Research No. 00-205-20). It was a randomized con-
trol trial of total 60 patients of keloids. Clinically 
diagnosed patients of keloids of either gender, bet-
ween 12 to 40 years of age, size of keloid less than 
10 cm in any dimension, duration of more than 6 
months, located at any site, and those patients who 
have not taken any treatment in last 6 months were 
recruited in study. 

Pregnant and lactating females were excluded. 
Patients with local signs of infection, patients with 
underlying systemic disease i.e. connective tissue 
disorder, autoimmune disorder, hypertension (BP 
>140/90), diabetes mellitus (BSR>200 mg/dl), ren-
al failure (creatinine >3 mg/dl), and those having 
keloids with secondary changes on surface (e.g., 
excoriation/ eczema) were excluded from study. 

A written informed consent was obtained. History 
was taken (name, age, gender, location and dura-
tion of keloid) and examination was performed. 
The width and height of the keloids were meas-
ured using a Vernier caliper. Patients were ran-
domly assigned into two equal groups (Group A 
and Group B) by random number table. Both 
groups received topical anesthesia by using 0.1% 
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lignocaine gel 0.5 to 1 hour before starting treat-
ment. Group A received fractional CO2 laser ses-
sions followed by intralesional TAC with a gap of 
5 mins on every 4th week (0, 4, 8, 12th week) for a 
total of 4 months while Group B received Intrale-
sional TAC alone 4 weeks apart for a total of 4 
months. Fractional CO2 session was given with a 
spot density of 5-60 spots/cm2 and energy of 10–
80 mJ. Various shapes of laser beams were used for 
different areas and shapes of keloids. Post proce-
dure topical antibiotics were given to the patients. 
Intralesional TAC 10-20 mg/mL was injected via a 
2cc syringe with a 26-gauge needle. Patients were 
asked to come back for next session after a period 
of 4 weeks. Photographs were taken at start and 
every follow-up visits (0, 4, 8, 12th week). 

Efficacy was assessed at the end of 4th session and 
was labelled if there was grade 3 or grade 4 imp-
rovement in width and height of keloid, degree of 
hypertrophy, dyschromia and texture of keloid 
using modified Manchester quartile score. (Grade 
1— none, 2—fair, 3—good, 4—very good). 

The following four‐point scale was used: 0—(less 
than 25% improvement), 1—(25%‐50% improve-
ment), 2—(50%‐75% improvement), 3—(more 
than 75% improvement). For each patient, average 
scores in each category were used to get their over-
all score. All data was noted on a predesigned Per-
forma (attached) and confidentiality was ensured. 

The data was entered and assessed using SPSS ver-
sion 22. Quantitative variables like age, duration 
of disease, modified quartile score (pre and post 
treatment) were presented in terms of mean and 
standard deviations. Frequency and percentages 
were calculated for gender, site of lesion and effi-
cacy of therapy. Chi-square test was used to com-
pare efficacies of both groups. P value ≤ 0.05 was 
taken as statistically significant. Data was strati-
fied for age, gender, duration and site of lesion to 
see effect modifier. Post-stratification chi square 
was used to compare efficacy in both groups for 
each strata. 

 
Results 

A total of 60 patients (30 in each group) fulfilling 
criteria were enrolled in our study. Patients age 

distribution showed that out of 60 patients, 40% 
(n=24) were between 12-30 years of age and 10% 
(n=6) were between 31-40 years of age in group A 
whereas in group B, 28.3% (n=17) were between 
12-30 years and 21.7% (n=13) were between 31-40 
years of age. There were 30% (n=18) males and 
 

Table 1:  Clinico-demographic data. 

 
Group  A 

n=30 
Group  B 

n=30 

Age 
 12-30 years 
 31-40 years 

 
24 (40%) 

6 (10%) 

 
17 (28.3%) 
13 (23.3%) 

Gender 
 Male 
 Female 

 
18 (30%) 
12 (20%) 

 
16 (26.7%) 
14 (23.3%) 

Duration of lesion 10.10±3.09 11.56±3.72 
 Lesion Site 
 Chest 
 Neck/upper back 
 Shoulders 
 Other 

 
3 (5.0%) 
5 (8.3%) 

15 (25%) 
7 (11.7%) 

 
7 (11.7%) 

13 (21.7%) 
8 (13.3%) 
2 (3.3%) 

 

 
 

Figure 1:  Frequency distribution according to site. 

 

Table 2:  Comparison of efficacies of both groups. 

Groups 
Efficacy 

Total 
P 

value Yes 
n(%) 

No 
n(%) 

Group-A 27 3 
30 

0.028 
(FCL+TAC) (90) (10) 

Group-B 20 10 
30 

(TAC) (66.6) (33.3) 
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Table 3:  Stratification of data. 

  Efficacy Group A Group B p-value 

Age (years) 

12-30 
Yes 22 (53.7%) 12 (29.3%) 

0.077 
No 2 (5%) 5 (12.2%) 

31-40 
Yes 5 (26.3%) 8 (42.1%) 

0.342 
No 1 (5.3%) 5 (26.3%) 

Gender 

Male 
Yes 16 (47.1%) 10 (29.4%) 

0.070 
No 2 (6%) 6 (17.6%) 

Female 
Yes 11 (42.3%) 10 (38.5%) 

0.192 
No 1 (3.8%) 4(15.4%) 

Duration of lesions 
(months) 

7-12 
Yes 22 (53.7%) 11 (26.8%) 

0.125 
No 3 (7.3%) 5 (12.2%) 

>12 
Yes 5 (26.3%) 9 (47.4%) 

0.120 
No 0 (0 %) 5 (26.3%) 

Site of lesions 

Chest 
Yes 2 (100%) 4 (50%) 

0.408 
No 0 (0%) 3 (37.5%) 

Neck/Upper Back 
Yes 1 (100%) 7 (41.2%) 

0.452 
No 1 (5.9%) 6 (35.3%) 

Shoulders 
Yes 14 (60.9%) 7 (30.4%) 

0.636 
No 1 (4.3%) 1 (4.3%) 

Others 
Yes 6 (66.7%) 2 (22.2%) 

0.571 
No 1 (11.1%) 0 (0%) 

 
20% (n=12) females in Group A whereas 26.7% 
(n=16) were male and 23.3% (n=14) were females 
in Group B  (Table No 1) 
Distribution of duration, size of keloid (assessed 
according to quartile score) and site was done. 
(Table No 1, Figure 1). Efficacy was 90% (n=27) in 
combination group (fractional CO2 laser with int-
ralesional TAC, Group A) and 66.6% (n=20) in int-
ralesional TAC alone group (Group B) with 
(p-value-0.028) (Table No 2). 

Data was stratified for age, gender, duration and 
site of lesions (Table No 3). 
 
Discussion 

Keloids are abnormal scar tissue proliferation at 
site of surgery, burn, trauma or inflammation. 
These are raised scar, larger than the original 
wound and does not regress. Most susceptible 
areas of keloids are ear lobes, chest, shoulders and 
upper back.1 Keloids can cause itching, pain and 
discomfort. Populations of Asian, African, or Latin 
American descent are more susceptible.3 Treat- 

ment modalities for keloids include intralesional 
or topical steroids, laser therapies, surgical exci-
sion, cryotherapy, silicone compression, intrale-
sional verapamil and 5-fluorouracil. Goal is to flat-
ten, soften or shrink the scar tissue. 

Most commonly used treatment is intralesional 
steroids but it has lots of side effects and recur-
rence rate.6 

A newer therapy approach for treating keloids is 
fractional CO2 laser.12 Fractional laser resurfacing 
shows significant functional and cosmetic impr-
ovement.12 However, there is high recurrence rate 
if used alone.13 FCL therapy give synergistic effect 
by increasing the penetration and effectiveness of 
intralesional TAC. 

In the current study, patients age distribution 
showed that out of 60 patients 68.3%(n=24) were 
between 12-30 years of age and 31.7% (n=19) were 
between 31-40 years of age. This was comparable 
to Alexander et al, study in which the majority of 
patients were below 30 years of age i.e. 44%.15 Gen- 
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der distribution of the patients in our study sho-
wed that males were 56.7% (n=34) and female pati-
ents were 43.3% (n=26). This was different from a 
study conducted by Alexander et al, in which 24% 
(n=12) patients were female and 76% (n=38) pat-
ients were male. This difference can be due to the 
fact that females are more concerned about their 
appearance in our society.15 In our study, duration 
of keloid ranged from 6months-1year, while in 
study conducted by Alexander et al, duration of 
keloids were 6months to 20 years.15 

In the current study, we compared the efficacy of 
fractional CO2 laser with intralesional TAC 
(Group A) and intralesional TAC alone (Group B). 
It was seen that efficacy was 90% in Group A and 
66.6% in group B. The efficacies of both groups 
showed statistically significant differences (p-val-
ue: 0.028). Sahib et al, compared the efficacy of 
fractional CO2 laser with intralesional steroid ver-
sus intralesional steroid alone in the treatment of 
keloid. In the combination group, 7 out of 11 pat-
ients showed >75% overall improvement and 3 
patients showed >50% improvement. In the other 
group of patients which received intralesional 
steroids alone, only 2 patients (18.2%) showed 
>50% overall improvement.14 These results were 
comparable to our study as in both studies the 
combination group showed greater response. A 
study done in India by Alexander et al, also com-
pared the efficacy of FCL with intralesional TAC 
against intralesional TAC alone in the treatment of 
keloids and hypertrophic scar. They reported an 
improvement of ˃50% in overall appearance in 
43.3% of the lesions. Moreover, in patients who 
were treated with fractional CO2 laser followed by 
intralesional TAC injection a statistically signifi-
cant reduction in height (P = 0.003) and length 
(P = 0.025) was seen.15 Kumar et al, conducted a 
cohort study on 17 keloid patients and treated 
them with Nd:YAG laser followed by intralesional 
TAC. They reported complete resolution and flat-
tening of scars in 7 (41.1%) out of 17 patients when 
intralesional TAC was used after laser therapy.16 
Lee et al, determined the combined effect of CO2 
laser, cryotherapy and intralesional TAC and fou-
nd that the height and pliability scores of keloids 
showed the most significant and faster responses 

to the combination therapy i.e. 63.6% and 53.8% 
respectively with a significant P value (<0.0001).17 

Data was stratified according to age, gender, dura-
tion and sites of keloids and no significant differ-
ence in efficacy was seen in different groups of 
patients. It was comparable to a previous study 
done by Sahib et al, where no significant difference 
in efficacy was observed with respect to these var-
iables.14 We performed this study to compare the 
efficacy of fractional CO2 laser in combination 
with intralesional TAC and intralesional TAC 
alone, in order to provide a better treatment option 
applicable to our population. In the current study, 
a better response that was statistically significant, 
was observed in the combination group. 

Fractional CO2 is an emerging treatment modality 
with superior response and low recurrence rate as 
compared to conventional treatment options. The 
standard method for treating keloid scars is intra-
lesional steroid injection, however, fractional 
laser-assisted steroid delivery may offer a better 
aesthetic treatment option. 

One of the study's drawbacks is the limited sample 
size. Therefore, it is recommended that in order to 
control bias future research be multicentric and 
use a bigger sample size. The study's brief follow-
up period was another drawback. 

 
Conclusion 

The results of our study demonstrated that frac-
tional CO2 laser in combination with intralesional 
TAC has better efficacy as compared to intrale-
sional TAC alone, with a statistically significant 
difference (p-value 0.028). Fractional CO2 laser as-
sisted delivery of intralesional TAC is a promising, 
effective and emerging modality for the treatment 
of keloids. 
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