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Summary

Background: Acne is very common skin condition. Most patients with acne will

have a degree of scarring as a result of their acne. In patients with darker skin color

the scarring can be further complicated by hyperpigmentation. Several treatment

options can be used to improve acne scarring, however the problem of post acne

hyperpigmentation is not often addressed. This study especially focus on the treat-

ment of pigmented post acne scarring using skin microneedling.

Aims: The primary objective is to assess the improvement of pigmentation of acne

scarring in patients with dark skin using microneedling. Secondary objectives include

evaluation of post acne scarring improvement and the safety of microneedling in

pigmented skin.

Materials & Methods: 39 Patients with darker skin colors (types 3, 4 and 5) com-

pleted study. Baseline evaluation for both acne scars and pigmentation scores per-

formed using “post acne hyperpigmentation index” (PAHPI) and Goodman-Baron

scales (GB scale). Microneedling treatment done and subsequently patients reviewed

at 2 weeks for initial assessment and then after at least 4 weeks from date of initial

assessment using same scoring methods for both scars and pigmentation. Baseline

photographs were taken and again at final assessment.

Results: Both PAHPI and Goodman-Baron scales showed statistically significant

improvement from baseline following microneedling treatment. Side effects were

minor and of transient nature. None of our patients showed worsening of pigmenta-

tion.

Conclusion: Microneedling is an effective treatment for both acne scars and associ-

ated pigmentation in patients with dark skin color. The treatment appears to be safe

apart from transient redness, mild dryness, and small hematomas, however addi-

tional treatments may be needed in some patients to achieve more improvement in

pigmentation.
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1 | INTRODUCTION

Acne is probably the most common condition encountered by der-

matologists. More than 80% of adolescents are affected by acne

(1,2). Postacne scarring is the most important sequelae for acne and

this can affect almost all acne patients even in those with milder

degree of acne (3). The pathogenesis of atrophic acne scarring is

most likely related to inflammatory mediators and enzymatic
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degradation of collagen fibers and subcutaneous fat (4); however,

additional factors including manipulation of acne lesions by patients

may be an additional factor. Acne and acne scarring can have a

strong impact on the quality of life of these patients as shown by

various studies (5–7).

Postacne pigmentation and pigmented scars (PIH) can add to the

physical impact of acne on patients. In a recent paper, the associa-

tion of postacne hyperpigmentation was seen in more than half of

the acne patients with darker skin types (8). The pathogenesis of

such hyperpigmentation is complex and seems to be related to

patient factors, including skin color, lesion trauma and may also be

related to the acne disease itself especially the severity of inflamma-

tion (9). In the setting of most busy dermatology clinics, postacne

hyperpigmentation is not routinely assessed and this can be due to

lack of time, experience, variation in the patient populations in terms

of skin color (10) and additionally, the absence of simple assessment

tools for this complication. Although one tool “postacne hyperpig-

mentation index” (PAHPI) has been introduced and its reliability and

validity have been evaluated (11), this tool does not specifically

address the pigmentary scarring per se and generally speaking the

subject of acne PIH and postacne pigmented scarring has not been

studied adequately.

The subject of postacne pigmented scarring is even more complex

and less clear. The existing literature is not clear in regard to assess-

ment of pigmented scarring, rather in one of the most commonly used

tools; Goodman-Baron scoring tool (12), the same score can be given

for either macular erythema or pigmentation rather than scarring

which makes the score difficult to interpret in terms of pigmentary

scar presence or simply color change during the course of acne or fol-

lowing any treatment used. This implies a need for using more specific

scale for evaluating the pigmentary scarring which is a common hap-

pening especially in patients with darker skin colors.

Treatment of acne scarring can be achieved by various methods

including lasers, dermabrasion, subcision, chemical peels, and micro-

needling among others (13). Obviously, the treatment is individual-

ized taking into consideration several factors including types of

scars, patient skin color, experience of the dermatologist, downtime,

and patient wishes. A recent paper looked at the available literature

regarding the use of skin needling for the treatment of acne scarring

in patients with darker skin colors with an overall favorable outcome

(14). The relative safety, ease of treatment, short downtime, predom-

inant population of darker skin color are all factors which encour-

aged us to select this treatment for acne scarring in many of our

patients including patients of this study.

In this study, 2 scoring tools (Goodman-Baron and PAHPI scoring

tools) were used to assess the response to microneedling to show

the posttreatment change in terms of scar improvement and the

associated hyperpigmentation.

To the best of our knowledge, this is the first study to address

the response of pigmented acne scarring to microneedling in patients

with dark skin color. We hope this study will stimulate more

attention to the issue of postacne hyperpigmentation and pigmented

scarring.

2 | PATIENTS/METHODS

Forty-eight patients with dark skin colors (Fitzpatrick skin types 3-6)

were included. Nine patients did not complete the study and were

excluded from further analysis. All patients were treated by microneed-

ling using an electric microneedling device (e Dermastamp, Dermaroller

GmbH, Germany). Anesthesia was performed by topical anesthetic

cream (EMLA cream). Additional nerve and regional blocks were also

performed for some patients who required additional pain control dur-

ing procedure. Apart from sunblock and moisturizing creams, no other

creams were allowed during the evaluation period. However, if

patients developed new acne lesions, they were allowed to use benzyl

peroxide gel as spot-on treatment but not to other areas with old acne.

At baseline, patients were evaluated and baseline scores for both

Goodman-Baron and PAHPI scoring tools were recorded. Baseline

photographs were also taken. Treatment with e Dermastamp was

then performed by the same operator for all patients until pinpoint

bleeding and uniform erythema of treated skin obtained. For patients

with narrow ice-pick scars, stretching of skin and deep treatment

within the scar floor and sides were also performed.

All patients were seen after 2 weeks from procedure and were

evaluated for postprocedure side effects including the following: red-

ness, hematomas, dryness, and any other side effects. Patients were

reassessed again after at least 4 weeks from time of initial assess-

ment (4-14 weeks) for final evaluation, and Goodman-Baron and

PAHPI scores were recorded again. Additional photographs were

also taken. Patient satisfaction with treatment was assessed during

this visit by asking about overall improvement, and patients were

asked to rate improvement by means of VAS score and this score

was translated as: not satisfied (0) if improvement was less than

25%, mild improvement (1) if improvement was between 25% and

49%, good improvement (2) if improvement was between 50% and

75%, or excellent improvement (3) if improvement was more than

75% according to patient.

The study was approved by the local research ethics committee.

3 | RESULTS

Forty-eight patients (36 women and 12 men) were included in this

study; however, 9 patients (4 men and 5 women) did not attend for

further evaluations and were hence excluded from study. The age

range was 18-43 years (average 26.8 years). Skin colors ranged from

type 3 to type 5 with most having type 4 (27 patients). Main

descriptive statistics of study are shown in Table 1.

Statistical analysis was performed using one-way ANOVA test.

Analysis for change in PAHPI scores for baseline and posttreatment

showed statistically significant change (P value = .0035). Figure 1

shows this difference graphically. Several additional variables (skin

type, age, gender, and hematoma) were additionally tested with

PAHPI score as the dependent variable, but none showed any statis-

tically significant relationship.
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As for Goodman-Baron scar scale, comparison between baseline

and posttreatment scores also showed a statistically significant

improvement (P value .008) and this difference is shown graphi-

cally in Figure 2. Analysis of additional variables (age, skin type,

gender, and hematoma) against GB score as dependent variable

also performed, but no statistically significant relationship was

detected.

For postprocedure side effects, transient erythema and dryness

were consistently seen in all patients. Both are expected with the

nature of the procedure; however, these were transient and

disappeared within few days. None of the study patients had para-

doxical hyperpigmentation or “tram-track” appearance following

microneedling.

When patients were asked about their opinion regarding the final

improvement from baseline using VAS score, 31 patients (79%) were

satisfied with treatment (scores 1-3), while remainder (8 patients

21%) did not think treatment result was satisfactory.

4 | DISCUSSION

Acne scarring is the most significant complication for acne. In

patients with dark skin, the problem can be compounded by addi-

tional hyperpigmentation both as postinflammatory condition and as

pigmented scarring. The treatment of acne scarring can be achieved

by various methods including lasers, needling, dermabrasion, chemi-

cal peeling, surgical excisions, scar filling, and other methods (13–15).

Skin needling by use of various types of needle rollers, needle

stamps/pins has been recently introduced and has become an inte-

gral part of the treatment armamentarium against acne scarring. The

complications of microneedling seem to be less than other proce-

dures (16–18) which is an important consideration for patients with

dark skin colors where especially pigmentary complications are

always an important consideration.

The pathogenesis of acne scarring is multifactorial including dis-

ease and patient factors. The inflammatory cascade in acne, wound

Descriptive statistics

N Range Minimum Maximum Mean Std. Deviation

PAHPI_POST 39 13.0 6.0 18.0 9.821 2.7229

PAHPI_Baseline 39 11.0 7.0 18.0 12.667 2.2980

GB_Baseline 39 32.0 5.0 37.0 18.103 7.6461

GB_POST 39 21.0 3.0 24.0 12.487 6.0038

Age 39 25 18 43 26.82 6.505

VAS 39 3 0 3 1.44 0.995

Valid N (listwise) 39

PAHPI, Postacne hyperpigmentation index; GB, Goodman-Baron scale; VAS, Visual analogue scale.

TABLE 1 Acne scars. Summary of
main descriptive statistics of study
parameters

F IGURE 1 PAPHI score change form
baseline (blue line) and posttreatment
score (red line)
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healing process, and possibly lesions trauma are all factors that can

result in postacne scarring (19–21).

In patients with dark skin color, the postacne hyperpigmentation

is an additional complication of their acne which appears in more

than half of these patients. This somewhat overlooked complication

can impact on the psychology of the patient (22) and needs to be

addressed when treatment is planned. Combining treatment for scar-

ring with glycolic acid peel, for example, was shown to improve the

associated hyperpigmentation with acne scarring (23). The use of

glycolic acid peels and other peels on their own has been also shown

to improve both acne scars and hyperpigmentation (24).

The pathogenesis of postacne hyperpigmentation is complex and

includes several factors including patient related (skin color, manipu-

lation of lesions. . .), acne inflammation related, and treatment related

(9,25,26).

The current acne scarring scales do not address the pigmentary

changes associated with acne whether as postinflammatory (nonscar-

ring) or as pigmented scarring and this in our opinion tends to over-

look an important aspect in acne complications namely pigmented

scarring, and also in evaluating the response to various treatments.

In this study, we used 2 scales (Goodman-Baron and PAHPI) to try

and get an idea about the response to microneedling in terms of scar

and pigmentary improvement, but we feel there is a strong need for

having a single scale that can be used to evaluate pigmentary scar-

ring in acne patients at various stages of their disease including

assessment of treatment response.

We choose to do final evaluation at a relatively short period (av-

erage 8.2 weeks, range 4-14 weeks) after treatment, this we think is

appropriate given the dynamic nature of acne disease where patients

can still develop acne lesions at any point which can impact on the

final assessment if it was performed after a long period of time.

The results of our study show a favorable response to CIT with

a statistically significant change for both GB and PAHPI scales. How-

ever, the improvement was variable and we think additional treat-

ments including further CIT sessions or other types of treatments

(eg chemical peeling. . .) will be needed in some patients to achieve a

better improvement especially in relation to hyperpigmentation.

Additionally, in regard to PAHPI scale, we noticed that some limita-

tions exist especially in terms of assessing lesion intensity which in

the current scale does not allow for more graduated change with

only 3 grades possible (slight, moderately, and significantly darker)

while we noticed during the study that in some patients, despite the

presence of change, it could not be accounted for using the limited

scale grades, also in patients where there was almost complete reso-

lution of the hyperpigmentation (scale starts from score 6 and no

zero); this again could not be scored properly as the scale does not

provide a score scale for such improvement, and this is partially

because this scale is intended to be used a “snapshot” assessment

scale and not as a dynamic scale that could account for more

dynamic changes that are typical for acne patients where lesions can

appear at any time and more importantly the improvement that can

be achieved during any treatment plan.

In terms of procedure safety and complications of treatment, the

study showed that apart from short-lived redness, dryness, and mini-

mal hematomas, there were no significant side effects. Patients were

counselled regarding the use of sun protection, mild soaps, and use

F IGURE 2 Goodman-Baron scores (GB)
for baseline (blue line) and posttreatment
(red line)
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of moisturizer until these side effects subside. The erythema was

temporary lasting between 3 and 5 days and dryness gradually sub-

sided over 1-2 weeks. An additional important point was that none

of our patients showed worsening of pigmentation which is an

important additional safety consideration especially in such group

where skin color is darker and hyperpigmentation is always a poten-

tial risk of most other treatments. Actually, many of the treated

patients showed general “lightening” of skin color (Figure 3). The use

of E stamp which we think is generally better than conventional/

manual microneedling devices has helped in avoiding the “tram-

track” appearance which can happen to some patients with manual

microneedling devices especially if during the treatment, no ade-

quate variation in the directions of roller movements on the skin

was performed. Additionally, we think with E stamp (and similar

devices), treatment can be better customized to reach the deeper

parts of smaller and deeper ice-pick scars (Figure 4) which are other-

wise almost impossible to reach with conventional rollers.

In the current study, we attempted to try and find predictors for

improvement by doing analysis using improvement in PAHPI and GB

scores as the dependent variable but we could not detect any such

predictors. We think more studies focusing on the specific types of

scars (eg deep vs shallow) with good number of patients and more

individualized choice of microneedles (stamps vs rollers) and also

standardized procedure (eg initial focused treatment for deeper scars

followed by full-field treatment) are some of the key questions that

need to be addressed in subsequent studies.

5 | CONCLUSIONS

Acne scarring is an important cosmetic complication for acne. In

patients with dark skin, additional PIH and postacne pigmented scar-

ring can further complicate acne. Microneedling can improve acne

scarring and the associated hyperpigmentation; however, some

patients will need further treatment for their hyperpigmentation.

This treatment seems to be safe apart from short-lived erythema

and occasional small hematoma following procedure. Additional stud-

ies focusing on postacne scarring with hyperpigmentation are

needed as well as assessment tools designed for this particular

patient group.

F IGURE 4 Improvement of
pigmentation within ice-pick scars and
surrounding skin. Patient skin type 4

F IGURE 3 Improvement in both
scarring and hyperpigmentation. Patient
skin type 5
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