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Summary Introduction Acne scars can cause emotional and psychosocial disturbance to the

patient. Various modalities have been used for the treatment of acne scars like punch

excision, subcision, peels, microdermabrasion, unfractionated and fractioned lasers. The

latest in the treatment armamentarium is microneedling. Acne scars commonly coexist

with postinflammatory hyperpigmentation. A combination of microneedling and

glycolic acid (GA) peels was found to give excellent results in the treatment of such

scars. The aim was to study the efficacy of a combination of microneedling with glycolic

peel for the treatment of acne scars in pigmented skin.

Method Thirty patients in the age group of 20–40 years with atrophic box type or

rolling scars with postinflammatory hyperpigmentation were chosen for the study. Two

groups were made. The first group comprised of 30 patients in whom only micronee-

dling was performed once in 6 weeks for five sessions. In the second group of 30

patients, a combination of microneedling and 35% GA peels was carried out. Patients

from both groups were evaluated on the basis of Echelle d’Evaluation clinique des

Cicatrices d’acné classification.

Results Based on the objective scoring and its statistical analysis, there was significant

improvement in superficial and moderately deep scars (grade 1–3). There was also

improvement in skin texture, reduction in postacne pigmentation in the second group.

Conclusion Microneedling is a simple, inexpensive office procedure with no downtime. It

is safe in Indian skin (skin types III–IV). The combined sequential treatment with GA

peel caused a significant improvement in the acne scars without increasing morbidity.
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Introduction

Acne has a prevalence of over 90% among adolescents

and continues in adulthood in approximately 12–14% of

cases with psychosocial ill effects.1 Severe scarring

caused by acne leads to substantial physical and

psychological distress, particularly in adolescents.2

Goodman and Baron3 proposed a simple and universally

applicable acne scar classification system to assess the

severity of acne scars on objective lines. Grading can also

be performed using the Echelle d’Evaluation clinique des

Cicatrices d’acné (ECCA) classification.4 On identifying

and grading the scars, an appropriate treatment protocol

can be made. There are various modalities of ablative

and nonablative treatment for acne scars. Surgical

modalities like scar revisions, punch excision, and

subcision have a longer recovery period and also carry

a definite morbidity. Pigmentation and scarring follow-

ing dermabrasion and ablative laser treatment are

always a concern particularly in skin types IV–VI. Alster
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and West5 reported 36% incidence of hyperpigmentation

when using conventional CO2 resurfacing. Nonablative

treatments like microdermabrasion are only marginally

effective in the treatment of very superficial acne scars.

Superficial and medium depth chemical peels give more

satisfactory results. The best results are achieved in

macular scars. Mild to moderate box and rolling scars

do not disappear completely and need sequential

peelings to obtain a cosmetically acceptable good result.6

Newer treatment modalities such as fractional lasers

and nonablative lasers are now becoming popular

and seem to be giving promising results.2 Microneedling

is a relatively new and novel technique in the

armamentarium of acne scar management.

It has been seen that a combination of various

modalities gives better results than using a single

method of treatment. Subcision, fractional laser, mid

infrared laser, trichloroacetic acid and glycolic acid (GA)

have been used in combination in various studies with

good results.7,8

The aim of our study was to assess the efficacy of a

combination of microneedling with 35% glycolic peel for

the treatment of acne scars in skin type III–V as

compared to microneedling alone.

Methods

Microneedling was performed with an instrument called

Dermaroller MF8. It is a plastic device with a 12-cm

handle that holds a drum-shaped cylinder at the end,

similar to a small paint roller, 2 cm in diameter and

2 cm in width. The surface of the cylinder holds 192

medical grade stainless steel needles in eight rows. Each

needle has a diameter of 0.25 mm and is 1.5 mm long.

Needles have a radial arrangement of 15� in relation to

the roller center.

Thirty patients, 22 women and eight men in the age

group of 20–40 years were enrolled in the study. All the

patients had skin type III–V by the Fitzpatrick skin type

classification. After thorough examination, acne scars

were graded using the ECCA classification.4 According

to the ECCA classification, the grade of scarring is based

on summation of individual types of scars and their

number. Firstly, specific scar types were given scores as

follows: Atrophic scars with diameter <2 mm: 15,

atrophic scars with a diameter of 2–4 mm: 20, atrophic

scars with diameter >4 mm: 25, Superficial elastolysis:

30, Hypertrophic scars with a <2-year duration: 40,

Hypertrophic scars of >2-year duration: 50. A semi-

quantitative scoring of number of each of these scar

types was then performed with a four-point scale, in

which 0 indicates no scars, 1 indicates less than five

scars, 2 indicates between five and 20 scars, and 3

indicates more than 20 scars. In this manner, the

relative extent of scarring for each scar type was

calculated. The total scores for all scar types then

comprised the global scar score, which could vary from

0 to 540.4

Patients with history of active acne, herpes simplex

infection or any active infection, verrucae warts, solar

keratoses, uncontrolled diabetes, keloids, collagen

vascular disease, neuromuscular disease, pregnancy,

patients on anticoagulants and those with unrealistic

expectations were not included in the study. Patients

who underwent ablative or nonablative laser treat-

ments, dermabrasion and deep chemical peels in the

previous 6 months were excluded from the study.

Patients who gave history of taking Isotretinoin or

applying topical retinoids in the previous 3 months

before the study were also excluded from the study. If the

patient gave history of taking aspirin, vitamin E or ginko

biloba, he or she was asked to stop taking them at least

3 days before the treatment to prevent bruising.

Informed, written consent was taken from all the

patients enrolled. All of them were photographed in

both front as well as side profiles.

Two groups were made. The patient selection for the

two groups was sequential. The first 15 patients who

enrolled were put in ‘‘group A’’ and the next 15 patients

were put in ‘‘group B’’. Microneedling was performed

once in 6 weeks for a total of five sessions in all the

patients in Group A. Five treatments of microneedling

and five sessions of 35% GA peel were performed in each

of the 15 patients in group B.

The procedure of microneedling was performed under

topical anesthesia in the form of a eutectic mixture of

2.5% lidocaine and 2.5% prilocaine which was applied

to the area to be treated. After an hour, the anesthetic

cream was removed with acetone. Cleansing was carried

out with chlorhexidine, povidone iodine, and isopropyl

alcohol solutions. Normal saline was used as the final

cleanser to prevent any discomfort to the patient. The

dermaroller was rolled on to the skin with one hand

while stretching the skin with the other hand so that the

base of the scars could be reached. Minimal pressure was

applied to the dermaroller and the movements were kept

short. Care was taken to avoid applying lateral pressure

while rolling the instrument on the skin to avoid

scarring. The instrument was moved backward and

forward 6–10 times in four directions; horizontally,

vertically, and diagonally right and left to cover an area

of roughly 2 · 2 inches until uniform pinpoint bleeding

was seen. This uniform pinpoint bleeding was taken as

the end point. The serous ooze was wiped and the area
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was cleansed with moist gauze. A thin layer of mupirocin

ointment was applied to the treated areas. Erythema and

edema appeared immediately after treatment and per-

sisted for up to 48 h. However, patients resumed normal

activities within 12 h. There was mild scabbing for

about 2–3 days. All the scabs fell off without leaving any

visible marks. Patients were advised to avoid the use of

scrubs, loofahs or any such abrasive cleansers and to

avoid sun exposure for a week to prevent postinflam-

matory hyperpigmentation. Systemic antibiotics were

given to prevent secondary bacterial infection. Micro-

needling was repeated once in 6 weeks for five sittings.

In group B, the same procedure of microneedling was

performed. Three weeks after microneedling, 35% GA

peel was performed on the full face. Each patient in

group B underwent five sessions of microneedling and

five sessions of GA peels. The interval between two

sessions of microneedling was 6 weeks and so was the

interval between two sessions of GA peel.

All the patients from both groups were assessed and

photographed at the end of each treatment and again

3 months after their last treatment session. The scars

were assessed and graded objectively as well as on the

basis of photographs by the treating dermatologist. All

the data were analyzed using spss 15 (Statistical

Package for the Social Sciences, IBM, New York, NY,

USA). ‘‘T’’ test was used to compare the results.

Results

Of the 30 patients who completed the study, 22 were

women and eight were men. Group A had five men and

10 women. Group B had three men and 12 women. All

the patients in both groups had varying grades of

atrophic scars. There were no hypertrophic or keloidal

scars seen in any of the groups. There was no significant

difference in the pretreatment scores between two

groups (P = 0.421) thus confirming that the groups

were comparable to begin with (Table 1). Three months

after all the treatment sessions were completed, the

improvement (decrease) in scores of group B was better

than that of group A, and difference was significant

(P = 0.001) (Table 2).

The mean improvement in scars in Group A was

31.33%, while in group 2 it was found to be 62%

(Chart 1). Patients from group A showed improvement

Table 1 Comparison of pre and post-treatment scores of both

the groups

Group N Mean SD

Score pre* Microneedling 15 133.67 28.814

Microneedhng + GA peel 15 124.67 31.536

Score post** Microneedling 15 102.33 30.930

Microneedhng + GA peel 15 62.67 26.177

*P-value = 0.421; **P-value = 0.001.

Table 2 Comparison of the mean improvement scores of the

two groups

Group N Mean SD

Improvement in

score pre to post*

Microneedling 15 )31.33 18.753

Microneedling + GA peel 15 )62.00 25.690

*P-value = 0.001.

Chart 1 Graphical representation of the mean improvement scores in both groups.
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in scars after microneedling treatment (Figs 1 and 2).

However, patients from Group B showed better improve-

ment as compared to group A (Chart 1, Figs 3 and 4). In

addition to the improvement in scars, there was an

improvement in skin texture and tone. Reduction in pore

size was also seen (Figs 5 and 6). These were more

evident in group B. There was an excellent improvement

in postacne pigmentation in group B (Figs 7 and 8).

Bruising and edema were seen as immediate side effects

in patients from both groups. However, this was

transient and lasted for only 3–4 days. Milia occurred

in two patients from Group A and two patients from

Group B. Postinflammatory hyperpigmentation was seen

in three patients in group A but this was treated

completely with bleaching creams. No permanent

adverse effects were seen.

Discussion

Microneedling also known as collagen induction therapy

is a simple procedure for the treatment of atrophic scars,

Figure 1 Group A: acne scars before treatment.

Figure 2 Group A: improvement in acne scars after treatment.

Figure 3 Group B: acne scars before treatment.

Figure 4 Group B: improvement in acne scars after treatment.
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wrinkles, and for percutaneous drug delivery. The exact

mechanism of action is not clear. However, it has been

postulated that needles have their own electrical

potential that trigger the proliferation of fibroblasts.9

The body reacts to any epithelial injury with electrical

signals that control cascade of wound-healing mecha-

nisms. Under normal conditions, the interior of skin cells

have a resting electrical potential of )70 mV. The extra

Figure 5 Group B: skin texture and pore size before treatment.

Figure 6 Group B: improvement in skin texture and pore size

after treatment.

Figure 7 Group B: pigmentation before treatment.

Figure 8 Group B: improvement in pigmentation after treatment.
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cellular space as well as the skin’s surface is charged

positively. If an epithelial injury occurs, the skin cells

release potassium and proteins that in return change the

conductivity of the interstitium. At the same time, the

inner cellular potential increases dramatically to )120

and more mV. This potential difference forces fibroblast

to migrate to the point of injury and finally forces them

to proliferate and transform into collagen fibrils. Revas-

cularization and neocollagenesis fill up the atrophic scar

tissue.10

As shown by Fernandes and Signorini,11 micronee-

dling has advantages compared with conventional meth-

ods for the treatment of scars. The most important is that

the epidermis remains intact because it is not damaged,

eliminating most of the risks and negative side effects of

chemical peeling or laser resurfacing. Histological exam-

ination showed that the skin was indistinguishable from

normal skin and that the epidermis showed more dermal

papillae. Skin became thicker, with greatly increased

collagen deposition and significantly more elastin. Aust

et al. showed a considerable increase in collagen and

elastin deposition at 6 months postoperatively. The

epidermis showed 40% thickening of the stratum spino-

sum and normal rete ridges at 1 year postoperatively.12

In another study, Aust et al. showed that micronee-

dling does not cause any damage to the stratum

corneum, other layers of the epidermis or the basal

membrane and there is no dermabrasive reduction of

epidermal thickness evident 24 h after the procedure.

The number of melanocytes neither increased nor

decreased in any of the groups.13 This explains why

microneedling can be repeated safely in dark skin and is

also suited to areas where laser treatments and deep

peels cannot be performed. However, the postinflamma-

tory pigmentation seen in three patients in group A in

our study maybe due to increased melanogenesis from a

stable number of melanocytes.

Depth of penetration of the needles into the skin

depends on the pressure applied and is approximately

0.1–1.3 mm. There is no permanent injury to the

dermis, and hence, chances of infection and scarring

are rare. Fresh scars, i.e., those formed in less than a

year show better results.2 There is no significant

improvement in deep ice pick scars. Ice pick scars may

need trichloro acetic acid cross-technique or excision.14

Dyschromias, wrinkles, and acne scars are the major

clinical indications for facial chemical peeling.15,16

Superficial and medium depth chemical peels can be

performed for acne scars in young as well middle-aged.17

In this study, GA peel acts as an adjuvant to micronee-

dling. It promotes neocollagenesis leading to an

improvement in the superficial macular, box and rolling

scars. It also improves existing postacne hyperpigmenta-

tion as well as any postinflammatory hyperpigmentation

caused by microneedling itself.

Conclusion

Microneedling is a simple office procedure with minimal

downtime. The recurring cost of the device is very

affordable as it is a mechanical hand held device made of

plastic and stainless steel. It is safe in dark skin (skin

types III–V) as there is no thermal damage nor is the

epidermis injured. It can be used for box and rolling type

of acne scars. The 35% GA peel causes reduction of

superficial acne scars and postinflammatory pigmenta-

tion. By combining both the treatments, there is an

additional improvement in the scars as compared to a

single method alone. Both the methods complement

each other to give excellent cosmetic results.
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