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Abstract
Background: Scarring is one of the most dreadful complications of acne for which patients seek surgical treatment. Objective: The 
aim of this research was to study the morphological features of acne scarring and the relationship between severity of acne and its 
treatment with type and severity of acne scars. Materials and Methods: This was a hospital-based, noninterventional, cross-sectional 
study carried out over a period of 1 month on 100 patients with post-acne scarring. A morphological evaluation of the types, sites, and 
severity of acne scars was done, and details of the severity and treatment of acne were recorded. Results: Of 100 patients included in 
the study, 61 were male and 39 were females. Females had an earlier onset of acne (15.8 years) as compared to males (16.5 years). The 
mean duration of active acne was longer in males (99.3 months) than that in females (74.4 months). Male patients had more severe 
acne vulgaris as compared to females (P = 0.0001). Of 100 patients, 52 started treatment 1 year after the onset of acne, and 18 patients 
had never taken any anti-acne medication. Morphologically, majority of post-acne scars were ice pick scars in 94% patients, followed 
by rolling scars in 86%, boxcar scars in 54%, and keloidal scars in 10% patients. Male patients had more severe acne scarring than 
females (P < 0.05). Of 54 patients with severe acne, 22 progressed to moderate grade and 32 patients progressed to severe grade of acne 
scarring. Significant reduction in the severity of acne scarring was observed in patients who received isotretinoin as compared to that 
in patients who received oral antibiotics. Conclusion: Majority of patients with active acne delay treatment, which leads to increased 
acne scarring. Ice pick scars are the most common type of acne scars, and keloidal scars are more common in males. Males have a 
longer duration of acne, they delay treatment, and have more severe acne scarring. Early introduction of oral isotretinoin may help to 
reduce the severity of acne scarring. Public education is essential to urge patients to seek early and appropriate treatment of acne that 
can reduce the incidence and severity of acne scarring and its psychosocial consequences.
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Introduction
Acne vulgaris is a chronic inflammatory disorder, which 
occurs due to retention of desquamated keratinocytes 
within the pilosebaceous unit forming a microcomedo, 
which eventually ruptures, leading to inflammation and 
scarring.[1] It is one of the most common conditions 
for which patients seek dermatological care.[2] The 
condition usually starts in adolescence, peaks at the age 
of 14–19  years with a prevalence of almost 95% and 
frequently resolves by mid-twenties.[3] Scarring is one of 
the most dreadful sequelae of acne for which patients 
frequently seek surgical treatment. It is associated with 
profound psychosocial disabilities, affecting the quality 

of life.[4] In patients with active acne, up to 95% of 
individuals show some degree of facial scarring.[5] Also 
delayed treatment and severity of acne are associated with 
a greater extent and severity of scarring. Acne scarring 
has been categorized into increased tissue formation 
(including hypertrophic and keloid scars) and more 
commonly loss of tissue (including ice pick, rolling, and 
boxcar type scars).[6] Surgical treatment of acne scarring 
is individualized mainly according to the morphology 
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of acne scars. There are very few Indian studies on the 
morphological profile of acne scarring and the correlation 
between onset of treatment and severity of acne with the 
severity of acne scars. The aim of the study was to address 
these issues.

Materials and Methods
This noninterventional, cross-sectional observation 
study was performed in the outpatient department of 
dermatology in a tertiary care hospital in north India, 
for a period of 1  month. Patients of all age-groups 
presenting for treatment of acne scars were included in 
the study. A written informed consent was obtained, and a 
standardized questionnaire to be answered by patients was 
formed. The study questionnaire included two different 
sections. The first section included details of the patient 
along with the age of onset of active acne and their mean 
duration, site and type of lesions (photographs with 
examples of comedones, papules, pustules, and cysts were 
shown to patients to help them to recognize the features), 
family history of acne vulgaris, gap between the onset of 
active acne, and treatment taken and details of treatment 
taken for active acne were noted. A  grading system 
devised by Lehmann et al.[7] for severity of acne was used 
[Table 1]. Any history of exposure to drug, sun exposure, 
seasonal variation, stress, and premenstrual flare were also 
obtained. Factors pointing toward hormonal imbalance, 
including obesity, hirsutism, and alopecia, were noted. 
Second section included morphology, number, and sites 
of post-acne scars. Grading of severity of acne scars was 
done using the qualitative global scarring grading system 
by Goodman and Baron[8] [Table 2].

Statistical analysis: The collected data were tabulated in 
Microsoft Excel worksheet. For constant variables, values 
(mean and median) and scattering (standard deviation 
[SD] and range) were calculated. Differential analyses 
were performed using the parametric, independent two-
sample t test and nonparametric Mann–Whitney U test. 
Computer-based statistical assessments were performed 
using the Statistical Package for the Social Sciences (SPSS) 
software, version 18.0 (SPSS, Chicago, Illinois).

Results

A total of 100 patients presenting with post-acne scars were 
studied, including 61 male and 39 female patients. Male-
to-female ratio was 1.56:1. Females had an earlier onset 
of acne vulgaris, with the mean age of first appearance at 
15.8 years (SD, ±3.5 years, range 12–31 years), whereas 
the mean age of first appearance in males was 16.5 years 
(SD, ±4.4  years, range 14–33  years) (P  <  0.05). When 
compared between genders, the mean duration of active 
acne in males was 99.3 months (SD, ±48.7 months, range 
6–300 months), which was found to be slightly longer than 
females, that is, 74.4  months (SD, ±47.7  months, range 
5–204  months) (P  <  0.05). Family history was positive 
in 48%.

Of 100 patients, nine patients had given a history of 
application of topical steroid before the onset of acne. 
Five patients had onset of acne after intake of oral 
medications, which included two patients due to oral 
steroids, two patients due to antitubercular therapy, and 
one due to anticonvulsant therapy. Photoaggravation was 
noted in 24 patients. There was seasonal aggravation, 

Table 1: Lehmann et al.[7] grading system for severity of acne
Severity of acne Number of comedones Number of pseudocysts Number of inflammatory lesions Total lesion count
Mild acne <20 - <15 <30

Moderate acne 20–100 - 15–50 30–125

Severe acne >100 >5 >50 >125

Table 2: Goodman and Baron qualitative scarring grading system[8]

Grades of 
post-acne 
scarring

Level of 
disease

Clinical features

1 Macular These scars can be erythematous, hyper- or hypopigmented flat marks. They represent a change in color and not of 
contour or depth.

2 Mild Mild atrophy or hypertrophy scars that may not be obvious at social distances of 50 cm or greater and may 
be covered adequately by makeup or the normal shadow of shaved beard hair in men or normal body hair if  
extrafacial.

3 Moderate Moderate atrophic or hypertrophic scarring that is obvious at social distances of 50 cm or greater and is not covered 
easily by makeup or the normal shadow of shaved beard hair in men or body hair if  extrafacial, but is still able to be 
flattened by manual stretching of the skin (if  atrophic).

4 Severe Severe atrophic or hypertrophic scarring that is evident at social distances greater than 50 cm and is not covered 
easily by makeup or the normal shadow of shaved beard hair in men or body hair if  extrafacial and is not able to be 
flattened by manual stretching of the skin.
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most commonly in summer (28%), followed by rainy 
(10%) and winter season (2%). Seborrheic dermatitis was 
found to be associated with acne vulgaris in 23 patients. 
Aggravation of acne due to stress was observed in 22 
patients. Premenstrual flare was noted in seven females, 
of which four were obese, five had associated hirsutism, 
and three had a history of patterned alopecia.

Face was involved in all the patients with acne vulgaris, 
which included the cheeks (92%), forehead (42%), jaw 
(52%), chin (26%), and nose (15%). This was followed 
by the involvement of the back (58%), chest (25%), and 
arms (12%) [Table 3]. The most common type of lesion 
predominantly observed was comedones (92%) followed 
by papules (88%), pustules (74%), nodules (43%), and 
cysts (6%). No significant difference was observed 
between male and female patients with regard to type of 
acne lesions (P > 0.05) [Figure 1].

For the severity of acne, Lehmann et al.[7] grading system 
was used. According to this grading system, a total of 
18 patients had mild acne, 28 had moderate acne, and 54 
had severe acne. It was observed that male patients had 
more severe acne vulgaris (P  =  0.0001) as compared to 
females (36 males and 18 females had severe acne vulgaris) 
[Figure 2].

Treatment was delayed in a majority of patients, where 
52 patients had taken treatment 1  year after the onset 
of acne vulgaris and 18 patients had never taken any 
treatment. The reasons for delay in treatment included 
lack of knowledge regarding the natural course of acne 

(most patients and their caregivers thought acne was a 
natural phenomenon of growing up and would disappear 
spontaneously), tried self  treatment or that suggested 
by friends, and not concerned till the development of 
acne scars. A majority of patients (92%, 53 males and 39 
females) said they would have taken treatment earlier by 
a dermatologist if  they knew acne can lead to permanent 
facial scars. Of 82 patients who had taken treatment, only 
11 patients were given oral isotretinoin, 45 had received 
oral antibiotics, and all of them had received topical 
treatment.

The mean age of presentation of acne scars was 26.2 years 
(SD, ±4.5 years, range 19–40 years). The mean duration 
of post-acne scars before seeking treatment in males was 
slightly longer, 62.5  months (SD, ±11.2  months, range 
6–122  months), than that in females, 55.8  months (SD, 
±8.4  months, range 2–97  months) (P  <  0.05). Majority 
of post-acne scars were ice pick scars in 94% patients, 
followed by rolling scars in 86%, boxcar scars in 54%, and 
keloidal scars in 10% patients [Figure 3A–F]. Post-acne 
hyperpigmentation was observed in 54% of the patients 
[Figure 4]. In all the types of scars, the most common area 
involved was face (92%), followed by back (5%) and chest 
(3%) [Table 4].

According to the Goodman and Baron qualitative 
grading for acne scar, acne scar was found to be macular 
in 22 patients, mild in 12 patients, moderate in 29 patients, 
and severe in 37 patients. It was observed that male 
patients (28%) were having more severe acne scarring 
than females (9%) (P < 0.05) [Figure 5]. It was observed 
that of 11 patients who had taken oral retinoids for acne 
treatment, six patients developed macular acne scarring, 
two developed mild acne scar, two developed moderate 
scar, and one developed severe scarring; whereas of 
45 patients who had taken oral antibiotics, 7 patients 
developed macular acne scarring, 8 developed mild acne 
scar, 13 developed moderate scar, and 17 developed 
severe scarring. A significant difference was observed in 
the severity of scarring in patients who had taken oral 
retinoids as compared to that in patients who had taken 
oral antibiotics as a part of treatment (P < 0.05) [Figure 6].

Table 3: Gender-wise distribution of acne
Site Male (%) Female (%) Total

Face Cheek 55 36 92

Forehead 31 11 42

Jaw 33 19 52

Chin 10 16 26

Nose 8 7 15

Back  40 18 58

Chest  17 8 25

Arm  8 4 12

Figure 1: Gender-wise distribution of type of acne Figure 2: Gender-wise distribution of severity of acne
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A comparative study was done to assess relationship 
between severity of acne and severity of acne scarring 
[Table 5]. Of 18 patients having mild acne, 14 patients 
progressed to macular acne scarring. Of 54 patients with 

severe acne, 22 progressed to moderate grade and 32 
patients progressed to severe grade of acne scarring.

Discussion
Acne vulgaris is the most common chronic skin condition 
that is virtually universal in the adolescent age-group. 

Figure 3: Morphological types of acne scars. (A) Hyperpigmented macular scars in type 5 skin. (B) Persistent erythematous macules. (C) Ice pick 
scars. (D) Rolling scars. (E) Boxcar scars. (F) Keloidal scars on the shoulder

Figure 4: Post-acne pigmentation

Table 4: Type and site of acne scars
Type of scar Site of scar Male (%) Female (%) Total
Ice pick scar Face 57 35 94

Chest 2 0

Back 0 0

Rolling Face 49 34 86

Chest 1 0

Back 2 0

Boxcar Face 37 9 54

Chest 2 1

Back 2 3

Hypertrophic/ 
keloidal scar

Face 4 0 10

Chest 1 2

Back 2 1
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Acne scarring is an unfortunate sequelae of acne and is a 
devastating and permanent complication of acne vulgaris, 
affecting almost 95% of patients.[9] It may be associated 
with physical and psychological distress, particularly in 
young adults, resulting in low self-esteem and diminished 
quality of life.[10] Majority of the patients (85%) with acne 
scars have loss of collagen (atrophic scars), whereas a 
minority of them show hypertrophic scars and keloids.[11] 
Patients commonly seek surgical treatment for acne 
scars, which is individualized according to the type and 
morphology of scars. There are very few Indian studies 
on the morphological profile of acne scarring and the 
correlation between severity of acne, delay in treatment 
with severity of acne scars. We conducted a study on 100 
patients who presented to the outpatient department with 
surgical treatment for post-acne scars. In our study, males 

were comparatively more than females with male:female 
ration of 1.56:1. This may be because male patients had 
more severe acne vulgaris, which progressed to acne 
scarring as recorded by Kilkenny et al.[12] The mean age 
of presentation of patient with acne scars was 26.2 years.

In our study, females had an earlier onset of acne vulgaris, 
with the mean age of first appearance at 15.8  years as 
compared to males. This may be due to earlier onset of 
puberty in females. Similar results were also observed 
by Lucky et al.[13] in their study. In our study, the mean 
duration of active acne was found to be slightly longer 
in males (99.3  months) as compared to that in females 
(74.4 months) (P < 0.05). Conversely, Chuah and Goh[14] 
observed that mean duration of active acne was slightly 
longer in females (109.3 months) as compared to that in 
males (78.4 months).

It has been suggested that genetic factors play a role in 
acne development and persistence. In our study, family 
history of acne with first-degree relatives involved was 
found in 48%. Our results were comparable to a study 
by Goulden et al.,[15] who observed an incidence of 50% 
in first-degree relatives. Also in our study, drug-induced 
acne vulgaris was observed in 14 patients, majority of 
them were due to use of topical steroids followed by 
oral steroids, antitubercular drugs, and anticonvulsant 
therapy. Steroids have been implicated in causation of 
acne by inducing hypercornification of the upper portion 
of pilosebaceous unit. In their study, Goulden et  al.[15] 
observed that prednisolone, lithium, anabolic steroids, and 
phenytoin were causative factors for acne in five patients. 
Topical steroid abuse also aggravates the severity of acne, 
leads to delay in treatment, and subsequently delayed 
healing, and paves the way to increased facial scarring, 
telangiectasia, and hypertrichosis.

Conventionally, it is observed that acne aggravates in 
winter, but in most of the Indian studies, it is observed 
to be aggravated in summer or on photo exposure.[16] 
Similarly in our study, seasonal aggravation was seen in 
summer. Motoyoshi[17] suggested that seasonal variation 
in acne may be due to ultraviolet (UV) radiation–induced 
generation of squalene peroxides, which are highly 
comedogenic.

In our study, seborrheic dermatitis was found to be 
associated with acne vulgaris in 23 patients. Seborrhea 
is well known to play a central role in both the diseases. 
Increased level of androgens, increased sensitivity of 
the sebaceous gland to androgens, or increased local 
metabolism of androgen hormones in the skin to potent 
androgen metabolites are postulated mechanisms of 
pathogenesis of acne vulgaris.[18] Adityan and Thappa[19] 
also observed similar results in their study. Clinical features 
suggestive of hyperandrogenism such as premenstrual 
flare, hirsutism, obesity, and alopecia were observed in 
total of 12 females (30.77%) in our study. These results 

Figure 5: Gender-wise distribution of severity of acne scars

Figure  6: Comparison of severity of acne scars between patients 
receiving isotretinoin or oral antibiotics

Table 5: Comparison between severity of acne vulgaris and 
severity of acne scarring
Severity of acne Severity of acne scarring

Macular Mild Moderate Severe
Mild 14 3 1 0

Moderate 8 9 6 5

Severe 0 0 22 32
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were similar to a study conducted by Goulden et al.,[15] who 
observed that 37% of women in their study had at least 
one feature of possible hyperandrogenism. It has been 
suggested that an increased level of androgen and cortisol 
is associated with chronic stress, leading to aggravation 
of acne.[20] We observed stress-induced aggravation of 
acne in 22% of our patients. This is in contrast to a study 
by Goulden et  al.,[15] who reported that in 71% of their 
patients acne flared with stress.

Acne is a disorder of the pilosebaceous unit. The lesions 
are found in areas rich in this unit.[21] Similar to literature, 
we also observed acne on the face in majority of patients, 
followed by back, chest, and arm. Acne is a polymorphic 
disease. The most common type of lesion in our study was 
comedones (92%). These observations are in accordance 
with data as reported by Kilkenny et al.[12]

According to Lehman grading system for acne, we 
observed that majority of patients who presented with 
acne scarring had a history of severe acne (54%). It was 
also observed that male patients had more severe acne 
vulgaris as compared to females (P = 0.0001), and thus 
more severe scarring.

According to various reports, early and effective treatment 
of acne vulgaris is the most appropriate way to prevent 
scarring.[22] In our study, 52 patients had a delay of 1 year 
before receiving treatment for their acne vulgaris, and 
18 patients never received any treatment. Of 82 patients 
who had taken treatment, only 11 patients were given oral 
isotretinoin, 45 had received oral antibiotics, and all of 
them had received topical treatment. We also observed 
that of 18 patients who had never taken any treatment, 12 
patients had developed severe grade of acne scarring and 
6 patients had developed moderate grade of acne scarring. 
Similar results were also reported by Chuah and Goh.[14] 
They observed post-acne scarring in 48% of their patients 
who had delayed their treatment for 1 year after the onset 
of their acne vulgaris and in 12 patients (12%) who had 
never received any treatment. Whereas Layton et  al.[5] 
reported in their study that a time delay up to 3  years 
between acne onset and adequate treatment is related to 
the ultimate degree of scarring in both sexes.

As females are cosmetically more concerned, the mean 
duration of post-acne scars before seeking treatment 
was slightly shorter in females (55.8  months) than that 
in males (62.5 months) (P < 0.05). This was in contrast 
to the study conducted by Chuah and Goh,[14] who found 
that the mean duration of post-acne scars in females was 
slightly longer (87.5 months) when compared with that in 
males (59.7 months) (P < 0.05).

Post-inflammatory hyperpigmentation is a common 
complication of acne vulgaris in darker skins. We 
observed it in 54% of our patients. Taylor et  al.[23] and 
Yeung et al.[24] also reported similar incidence of post-acne 
hyperpigmentation in their study. Most common type 

of acne scars observed in our study were ice pick scars 
(94%) followed by rolling scars (86%), boxcar scars (54%), 
and keloidal scars (10%). When compared between the 
genders, the difference was not statistically significant (P 
> 0.05). Adityan and Thappa[19] also reported ice pick scar 
as the most common type of acne scar in 65.57% patients. 
Keloidal scars were present on the mandibular region in 
four patients, and on upper back, shoulder, and chest in 
six patients, majority of which were males (9 patients). 
Also patients were more concerned for treatment of facial 
acne scarring than chest and back scars.

In our study, grading of severity of acne scarring was done 
according to the Goodman and Baron qualitative grading 
system. Macular grade was observed in 22 patients, mild 
in 12 patients, moderate in 29 patients, and severe in 37 
patients. Chuah and Goh[14] observed moderate grade 
(54%) of acne scarring in majority of their patients.

Chronic inflammation in acne causes damage to dermal 
collagen, which leads to acne scarring. Literature suggests 
that more severe the inflammation more will be the 
scarring.[25] In our study, we had observed severe acne 
scarring in 1 of 11 patients (9.09%) who had taken oral 
isotretinoin as compared to 17 of 45 patients (37.78%) 
who had taken oral antibiotic treatment. A  significant 
difference was observed in the severity of acne scarring 
after oral retinoid treatment as compared to that after 
oral antibiotics. Also literature suggests that early use 
of topical retinoids as part of acne treatment helps in 
significant reduction in chronic inflammation, thereby 
reducing the severity of acne scarring.[26]

When we compared the severity of acne vulgaris with the 
severity of acne scarring, we observed that 54 patients 
with severe acne progressed to acne scarring, of which, 22 
had moderate grade of acne scarring and 32 patients had 
severe grade. Layton et al.[5] also observed that there were 
significant correlations between the initial acne grade and 
the overall severity of scarring in all sites and in both sexes 
(P < 0.01).

There is a lack of knowledge and misconception in the 
public regarding the cause, natural course of acne, and 
complications such as permanent scarring. A  majority 
of patients thought that acne was a natural phenomenon 
of growing up and would disappear on its known. They 
sought treatment only when it was severe, prolonged, or 
caused scars. Similar results were reported by Kaushik 
et al.,[27] in an Indian study, where 88% patients felt that 
acne was a normal phenomenon, and 64% felt that it would 
go away. Steroid use was rampant in 50% of their patients. 
In a review of literature on common misconceptions about 
acne, Hui[28] reported that there is a paucity of knowledge 
about acne, particularly with regard to underestimating 
severity and duration of acne, which can lead to potential 
severe consequences. Our study brings out the profile 
of acne scarring and the correlation between severity of 
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acne and delayed treatment with severity of acne scarring, 
thereby highlighting the need to increase public awareness 
through education programs on early treatment of acne to 
reduce the risk and severity of post-acne scarring.

Conclusion
Majority of patients with active acne delay treatment, which 
leads to increased acne scarring. Ice pick scars are the most 
common type of acne scars, and keloidal scars are more 
common in males. Males also have a longer duration of 
acne, delay treatment, and have more severe acne scarring. 
Early introduction of oral retinoids may help to reduce 
the severity of acne scarring. Public education is essential 
to urge patients to seek early and appropriate treatment of 
acne that can reduce the incidence and intensity of acne 
scarring and its psychosocial consequences.
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