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Early clinical and histological changes 
induced by microneedling in facial melasma: 
A pilot study

Sir,
Melasma is a common, relapsing pigmentary disorder that 
has a major impact on the quality of life of the affected 
patients. Its pathology is heterogeneous, involving not 
only the epidermal layers but also upper dermal changes 
such as solar elastosis, collagen disruption, and basement 
membrane damage.1 Gentle skin microneedling has been 
reported as a successful adjuvant approach for treating 
melasma. It decreases epidermal melanin density, produces 
epidermal thickening and restores the basement membrane 
and the upper dermal collagen.2 However, the key role of 
microneedling in the improvement of melasma has not 
been thoroughly investigated, especially with respect to the 
associated histological changes.

The objective of this study was to evaluate the early 
histological changes caused by micro needling, as well as the 
clinical improvement: 7 days after a single session treatment 
for facial melasma.

We performed a quasi‑experimental trial that enrolled 
20 women with facial melasma who were evaluated at 
baseline (T0) and after 7 days of the treatment session (T7) 
through standardized photography  (VISIA; Canfield; 
Parsippany, NJ, USA), melasma quality of life questionnaire 
for brazilian portuguese language (MELASQoL‑BP), 
and colorimetry. Quasi experimental trial = non random 
allocation. Ten first participants were allocated to the 
microneedling group   and submitted to a biopsy  (punch 
3  mm) of the facial melasma lesions, followed by one 
session of 1.5mm micro needling  (Dr.  Roller; Derma 
Rolling System; Gyeonggi Province, Korea) according 
to Lima protocol.3 After 1  week, the microneedling 
group was subjected to a new biopsy. All participants 
used broad‑spectrum sunscreen  (Color SPF 50 Ideal 
Soleil; Vichy). Skin samples were stained with periodic 
acid–Schiff, Fontana‑Masson, and Herovici and marked 
with Ki67  immunohistochemistry. A  blinded examiner 
analyzed the photographs and the histologic slides.

The two groups were comparable  (P  > 0.1) regarding age, 
skin phototype, pregnancies, sun exposure, and severity of 
melasma  [Table  1]. Clinical severity assessed by modified 
Melasma Area and Severity Index (mMASI), colorimetry, and 
quality of life parameters improved only in the microneedling 
group [Table 2]. There was a significant reduction in melanin 
density, pendulous melanocytes and basement membrane 

damage per histological field. In addition, microneedling 
induced slight epidermal hyperplasia, subepidermal 
deposition of extracellular substances  (glycosaminoglicans 
and fibrin), fibroblast proliferation, and increase in Ki67 
marked keratinocytes after 7 days [Table 3 and Figure 1].

This pilot study demonstrated that gentle microneedling 
promoted early changes in epidermis and upper dermis that led 
to reverse some structural patterns in melasma, substantiating 
its clinical improvement. The indications of microneedling 
are widening in dermatology, especially in inducing 
neocollagenesis.4,5 However, its effects on the epidermis 
regarding the increase in keratinocyte proliferation and 
basement membrane restoration have been rarely explored.

Table 1: Main clinical and demographic data of the 
cases (microneedling) and controls (n=20)

Variables Microneedling Controls P*
n 10 10 ‑
Age (years)@ 42.6 (5.2) 43.3 (6.9) 0.80
Skin phototypes#

II 0 (0) 2 (20) 0.47
III 7 (70) 5 (50)
IV 3 (30) 3 (30)

Oral contraceptives# 1 (10) 1 (10) 0.99
Pregnancies## 1.5 (0-2) 2 (1-4) 0.14
Sun exposure at work# 2 (20) 1 (10) 0.53
Melasma onset (age)@ 30.7 (6.2) 27.3 (7.8) 0.30
First affected site#

Frontal 3 (30) 6 (60) 0.18
Zygomatic 7 (70) 4 (40)

Reported trigger factor#

Sun exposure 4 (40) 1 (10) 0.38
Pregnancy/oral contraceptive 2 (20) 5 (50)
Drugs 1 (10) 1 (10)
Unknown 3 (30) 3 (30)

mMASI (before)@ 4.5 (2.4) 6.0 (2.6) 0.21
MELASQoL‑PB (before)@ 52.4 (11.5) 50.3 (8.2) 0.64
Colorimetry from melasma (before)@

Luminosity 54.2 (2.4) 54.7 (6.2) 0.81
Erythema 12.2 (2.1) 12.1 (1.5) 0.97
Pigmentation 17.4 (1.2) 17.1 (1.4) 0.60
ITA 13.3 (7.7) 14.7 (18.9) 0.84

ITA: individual typology angle; SD: standard deviation; mMASI: modified 
Melasma Area and Severity Index; MELASQoL‑BP: melasma quality of 
life questionnaire for brazilian portuguese language *Unadjusted P value, 
@mean (SD), #n (%), ##median (p25–p75)
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As micro needling causes little epidermal damage, it 
hastens skin recovery and limits the risks of infection, post 
inflammatory pigmentation and scarring, while stimulating 

upper dermal wound healing. There is fibroblast proliferation, 
fibronectin deposition, neocollagenesis, and the release 
of growth cytokines related to repair.4 The restructuring of 

Table 2: Clinical changes, quality of life scores, and chromatometer measures from patients in the microneedling and control 
groups (n=20): intergroup and intragroup (T0×T7) assessment

Variables Microneedling (n=10) Control (n=10) P*

Before After Pa Before After Pa

mMASI@ 4.5 (2.4) 4.1 (2.2) <0.01 6.0 (2.6) 6.2 (3.0) 0.57 <0.01
MELASQoL@ 52.4 (11.5) 44.2 (13.2) 0.02 50.3 (8.2) 45.5 (16.6) 0.06 0.03
Chromatometer measures

Luminosity 54.2 (2.4) 55.0 (2.3) <0.01 54.7 (6.2) 53.7 (5.1) 0.49 0.03
Erythema 12.2 (2.1) 11.9 (1.4) 0.86 12.1 (1.5) 12.0 (2.4) 0.61 0.96
Pigmentation 17.4 (1.2) 17.2 (1.2) 0.56 17.1 (1.4) 17.1 (1.4) 0.99 0.92
ITA 13.3 (7.7) 16.0 (7.4) <0.01 14.7 (18.9) 11.5 (16.4) 0.42 <0.01

ITA: individual typology angle; SD: standard deviation; mMASI: modified Melasma Area and Severity Index; MELASQoL‑BP: melasma quality of life questionnaire 
for brazilian portuguese language; aP‑value before versus after (intragroup), *P‑value before versus after (intergroup); @mean (SD)

Figure 1a: Nuclear immunoexpression of Ki67 (×400): before treatment Figure 1b: Increase in nuclear immunoexpression of Ki67 (×400): 1 week 
after treatment

Figure  1c: Basement membrane  (Schiff–periodic acid)  (×400): before 
treatment

Figure 1d: Recovery of basement membrane (Schiff–periodic acid) (×400): 
1 week after treatment
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upper dermis, basement membrane and increase in epidermal 
turnover disfavor the contact of melanocytes with dermal 
released melanogenic stimuli like endothelins, stem‑cell 
factor, and hepatocyte growth factor as well as promote an 
increase in the clearance of epidermal melanin.2

The main limitations of the study were the modest sample size 
and the short follow‑up, which did not hinder the detection of 
changes. Further, randomized controlled studies comparing 
sunscreens, triple‑combination agents, oral tranexamic acid 
and microneedling to explore the role of each treatment 
regimen in clinical and histological improvement of melasma 
is warranted.
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Figure  1e: Extracellular substances  (glycosaminoglycans and fibrin) 
(Herovici) (×400): before treatment

Figure  1f: Upper dermal deposition of extracellular substances 
(glycosaminoglycans and fibrin) (Herovici) (×400): 1 week after treatment

Figure 1g: Epidermal melanin density (Fontana Masson stain) (×200): before 
treatment

Figure 1h: Reduction in epidermal melanin density  (Fontana Masson stain)
(×200): 1 week after treatment

Table 3: Histological and immunohistochemical changes of 
the microneedling group (n=10)

Variables Before (T0) After (T7) P*
Pendulous melanocytes@ 4.3 (1.2) 2.4 (1.2) <0.01
Melanin density in the epidermis@ 57.2 (7.6) 55.1 (6.7) <0.01
Basement membrane identified 
(per field)##

1.3 (1.1-1.5) 2.2 (1.8-2.8) 0.02

Ki67 (cells per field)@ 22.0 (8.1) 29.0 (8.7) 0.04
SD: standard deviation. *Unadjusted P value, @mean (SD), #n (%), 
##median (p25–p75)
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A portable fluorescence spectrometer as a 
noninvasive diagnostic tool in dermatology: 
A cross‑sectional observational study

Sir,
Fluorescence spectroscopy techniques involve emission of 
waves of fluorescence spectra by the fluorophores  (flavin 
adenine dinucleotide [FAD], reduced form of nicotinamide 
adenine dinucleotide [NAD], etc.) within the skin, as a 
result of absorption of specific excitation wavelengths of 
light.1 On the other hand, chromophores such as melanin and 
hemoglobin in the skin absorb certain range of wavelengths 
from the light incident on them [Table 1].2

Different skin conditions result in varying concentrations 
and distribution of fluorophores and chromophores in 
the skin, thus generating distinct spectra under certain 
excitation conditions.3 Figure  1 shows the interaction of 
ultraviolet (UV)‑A light with the skin.

A prospective cross‑sectional observational study was 
designed to obtain and correlate different fluorescence 
spectra with corresponding clinical diagnoses and to 
determine distinguishing quantitative parameters of 
fluorescence spectra to differentiate closely resembling skin 
conditions  (e.g.  vitiligo vs. non‑vitiligo hypopigmented 

conditions). It was conducted using a specially designed 
smartphone‑enabled portable fluorescence spectrometer, 
developed by an innovation laboratory over 6 months, in the 
Department of Dermatology, K. J. Somaiya Medical College 
and Research Centre, Mumbai.

A total of 260  patients of any age/gender, with confirmed 
clinical diagnosis, were included in the study after written 
informed consent. Patients with erosions/ulcerations/oozing 
or any infectious skin diseases were excluded. The device 
used was a portable handheld spectrometer along with its 
companion mobile application [Figure 2]. The spectrometer 
had a UV‑A   light-emitting diode  light source of spectral 
range 360–460 nm and a mini‑spectrometer of spectral range 
340–750 nm to capture the emitted light from the skin.

The spectral readings were captured from both the 
lesional  (test) and contralateral healthy  (control) 
skin of the patient  [Figure  3a, b]. Three consecutive 
fluorescence readings were taken from the lesional area 
and then averaged in MATLAB software  [Figure 3c]. Data 
generated were further analyzed by discriminant analysis. 
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