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INVESTIGATION

Abstract: BACKGROUND: Vitiligo is a prevalent skin pigmentation disorder worldwide. The treatments available still offer limi-
ted results to some patients. For patients with clinically stable vitiligo, melanocyte transplantation is an appropriate treatment
option, and the technique of autologous punch grafting shows good repigmentation. 
OBJECTIVE: To evaluate the effect of topical mometasone on the halos of repigmentation after autologous punch grafting in
patients with clinically stable vitiligo. 
METHODS: Between 2009 and 2010, 11 patients with clinically stable vitiligo (7 generalized, 2 focal and 2 segmental) under-
went autologous punch grafting in the achromic patches. According to the clinical type of vitiligo, patients were instructed to
use the corticosteroid ointment during 6 months, only on a few grafted lesions. In the first month, the mometasone ointment
was used twice a day and after that just once. They were reassessed 1, 3 and 6 months after the procedure. Grafted halos were
photographed and recorded using the software fotofinder. After 6 months, all the treated and untreated areas of the repig-
mentation halos were measured and analyzed comparatively. 
RESULTS: The median area of the repigmentation halos after 6 months of treatment with mometasone was larger (25,96 mm²)
than the one of the untreated halos (13,86 mm²), showing a statistically significant difference (p = 0,026). 
CONCLUSION: In this study, the use of mometasone ointment increased the area of the repigmentation halos after punch graf-
ting. However, this should be further investigated in larger samples in order to validate this positive action in the treatment
of stable vitiligo. 
Keywords: Glucocorticoids; Transplantation; Vitiligo 

Resumo: FUNDAMENTOS - Vitiligo é um transtorno de pigmentação freqüente na população mundial. Seu tratamento ainda ofe-
rece resultados limitados em alguns pacientes. Nos casos de vitiligo estável clinicamente, o transplante de melanócitos torna-
se uma opção terapêutica, sendo a técnica de enxertos autólogos por punch empregada com boa resposta na repigmentação. 
OBJETIVOS: Estudar a ação do corticoesteróide tópico mometasona sobre halos de repigmentação após enxertos autólogos por
punch em pacientes com vitiligo estável clinicamente. 
MÉTODOS: Entre 2009 e 2010, 11 pacientes com vitiligo estável (7 do tipo generalizado, 2 focal e 2 segmentar) foram subme-
tidos a enxertos autólogos por punch nas máculas acrômicas. Conforme o tipo clínico do vitiligo, os pacientes eram orienta-
dos a aplicar pomada de mometasona por 6 meses em lesões enxertadas selecionadas individualmente. No primeiro mês, a
aplicação era 2 vezes ao dia e nos demais, apenas uma vez ao dia. Eram reavaliados nos meses 1, 3 e 6 após enxertos cujos
halos eram fotografados e registrados pelo software fotofinder. No fim do 6 ̊ mês, todas as áreas dos halos de repigmentação
com e sem mometasona foram mensuradas e analisadas comparativamente. 
RESULTADOS: A mediana da área dos halos de repigmentação após os 6 meses com mometasona foi superior (25,96 mm²) com-
parada àquela sem mometasona (13,86 mm²), com diferença estatisticamente significante (p=0,026). 
CONCLUSÃO: Em nossa casuística, o uso da mometasona tópica determinou incremento dos halos de repigmentação após
enxertia. A amplificação da amostra se faz necessária em estudos posteriores a fim de ratificar esta ação positiva da mometa-
sona no tratamento do vitiligo estável. 
Palavras-chave: Glucocorticóides; Transplante; Vitiligo
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INTRODUCTION
Vitiligo affects approximately 1% of the popula-

tion worldwide. It is a pigmentation disorder charac-
terized by achromic patches that, depending on the
body region affected, can be classified as localized
(focal, segmental) or generalized (totalis, universal).1

Also, depending on its clinical activity, vitiligo can be
divided into stable and unstable.

Vitiligo results from disrupted epidermal
melanization and its etiology has not been defined.2

Autotoxic damage or intrinsic changes to the endo-
plasmic reticulum with melanocyte destruction,
pathological changes in fine nerve endings, neuropep-
tide disturbances and imbalance of humoral and cel-
lular immune response are well documented as par-
ticipants in the pathogenesis of vitiligo.3 However, the
sequence of these events leading to depigmentation
has not been yet determined.

Because of its unknown etiology, the treatment
of vitiligo is still unsatisfactory for some patients, in
spite of the advances achieved in recent decades.
Several types of treatment, such as UVB phototherapy,
UVA associated with oral or topical psoralens and local
steroids are commonly used in unstable vitiligo and
result in incomplete repigmentation. 4

Abnormalities of both humoral and cell-mediat-
ed immunity have been documented in vitiligo
patients and they present a basis for using
immunomodulating agents, such as corticosteroids
and macrolide immunomodulators such as tacrolimus
and pimecrolimus, in the treatment of vitiligo.5,6

Topical corticosteroids have been widely used
in the treatment of vitiligo, but their use is impractical
in generalized vitiligo because of associated adverse
effects, such as skin atrophy, telangiectasia, and striae
distensae.7

In actively spreading vitiligo, systemic corticos-
teroids can be used to suppress immunity and may
arrest the progression of vitiligo and lead to repig-
mentation.8 Complementary therapies have also been
used, like oral Zinc, oral L-phenylalanine and others
vitamins.

Corticosteroids are a well established treatment
of vitiligo and they have been used for a long time.9

They are effective in stimulating the repopulation of
melanocytes and have anti-inflammatory and
immunosuppressive action.10

In 1959, Tsukada used corticosteroids intrader-
mally and Bleehen reported that this treatment was
effective in repigmentation when used topically. Later,
several clinical trials demonstrated the satisfactory
effect of corticosteroids, with success rates of 80%.11

In a meta-analysis involving randomized con-
trolled trials on the non-surgical treatment of local-
ized and generalized vitiligo, Njoo et al. suggested
that class 3 corticosteroids such as betamethasone,

mometasone, fluticasone, fluocinolone, and methyl-
prednisolone should be recommended as first-line
therapy for patients with localized disease.12

From all class 3 corticosteroids, mometasone is
a non fluorinated topical one with safety profile and
effective in all areas of the human body, mainly in the
head, because of its higher melanocyte density. 13

Many vitiligo patients respond to standard ther-
apeutic options. However, some patients remain
recalcitrant, or only improve partially. There are many
treatment possibilities for vitiligo, resulting in varying
degrees of success. Some attempts are unsuccessful
and sometimes frustrating, indicating the absence of
melanocyte reserve in the achromic areas.14

Treatments are most commonly focused on stopping
progression or achieving repigmentation through
clinical or surgical methods.15

The first reports about the use of surgery in
leukoderma date back to the 19th century when
Baronio demonstrated good results with experimen-
tal skin grafts in sheep. In 1941, Lewin and Peck per-
formed grafts in pigs with good results. In 1972,
Norman Orentriech was the first to report repigmen-
tation with autografts in humans.16 In 1983, Falabella
innovated with the use of 1.5 mm punches for repig-
mentation of three cases of segmental vitiligo. Later,
this same author reported several cases of successful
repigmentation of chemical leukoderma or post-der-
mabrasion and focal and segmental vitiligo.17

The surgical treatments have greatly evolved in
the past four decades and brought hope to patients
with clinically stable vitiligo.18 All of them are based on
the same basic principle: autologous transplantation
of melanocytes from a pigmented donor area to a
receiving achromic area.19 Currently, there are several
surgical techniques for graft collection: using suction
bubble, thin skin fragments, punches, simple curet-
tage, expanded epidermal grafts, in vitro culture,
among others.20 Among all of these methods, punch
grafting is the one most often used as it is easy and
quick to perform. Additionally, it is less aggressive and
less expensive.21

Surgery candidates must have clinically stable
vitiligo for at least 1 year, be resistant to other treat-
ments, do not have koebnerization, do not use
immunosuppressants, do not have a history of
unsightly scars, and not be pregnant.22

The objective of the present study was to assess
whether mometasone enhances repigmentation of grafts
performed in patients with clinically stable vitiligo.

PATIENTS AND METHODS
We conducted an open non randomized paired

controlled clinical trial with an intentional sample,
which was obtained from a group of patients treated
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at the outpatient clinic of vitiligo, Skin Institute,
Faculdade de Medicina do ABC. The patients includ-
ed in the study must have had clinically stable vitiligo
for at least 1 year (a less frequent condition in this dis-
ease). The inclusion criteria were: have been previ-
ously treated clinically and showing no satisfactory
improvement and being over 12 years (Chart 1). The
exclusion criteria were: use of immunosuppressants,
unsightly scars or achromic patches in the sacral
region (donor area chosen not to be exposed). The
study was approved by the Research Ethics
Committee of the Faculdade de Medicina do ABC on
September 2, 2009.

The stability of the disease was clinically estab-
lished and defined as either absence of new lesions or
lesions with progressive depigmentation, as well as
absence of koebnerization, characterized by the
appearance of vitiligo lesions induced by physical
trauma to the healthy skin. The patients underwent
the minigrafting test to confirm this stability. The test
consists of collecting two 3-mm fragments of healthy
skin using punch from the donor area (sacral region).
These fragments were placed in saline solution. Next,
a 2-mm skin fragment was collected using punch from
each of the two achromic patches (recipient areas),
which were selected in advance to receive the graft.
After placing these fragments, such recipient areas
were occluded with medical tape. Seven days later,
the patients returned for a follow-up visit to have the
tape removed and to receive counseling. After two
months, the patients were reassessed to confirm the
absence of koebnerization in the donor and recipient
areas, as well as to check for the presence of repig-

mentation in the recipient area (pigmented halo
approximately 1 to 2 mm around the graft). If both
these data were confirmed, the patients were selected
and invited to participate in the protocol. They were
also asked to sign a written consent form.

Only eleven patients agreed to participate in
the study and continued until the end of the protocol.
They were photographed and underwent a new surgi-
cal session with the implantation of new grafts in each
patch (the number of grafts depended on the size of
the lesion area). Thereafter, the patients were asked
to avoid using medications that stimulate pigmenta-
tion, like oral corticosteroids, psoralens or others
complementary treatments.

The procedure consisted on the following
phases: asepsis, antisepsis, and local anesthesia (with
xylocaine 2%) in the donor area; collection of 3-mm
skin fragments using punch from the donor area,
which were placed in saline solution at 0.9%. The
donor area was sutured for better healing. Next, we
conducted asepsis, antisepsis, and local anesthesia of
two recipient achromic patches of similar size, from
which 2-mm fragments were removed using punch to
accommodate the grafts. The fragments of the donor
area were degreased and implanted into these holes
on the donor patches. The patients received a number
of grafts required to partially cover these patches,
allowing 1-cm spaces between them. Next, the grafted
areas were covered using a semi-permeable dressing
(Bioclusive® Johnson and Johnson), which was
removed seven days later during a follow-up visit.

During this first visit after the procedure, the
dressing was removed and the grafts were examined.
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CHART 1: Demographic characteristics and previous treatment of each patient before the study 
Patient Age Gender Type Time Topical Oral Topical Multi Topical PUVA UVB Laser Cryo Sun 

Vitiligo disease CS CS Immunom. vitamin Psoral Light

1. 37 F G 30 + – – + – – – – – +
2. 24 F S 19 + – – + + – – – – +
3. 14 F S 3 + – – + + – + + – +
4. 18 F F 8 + – + – + + – – + +
5. 18 M G 4 + – – + + + – – – +
6. 29 F G 5 + – – + + – + + – +
7. 78 M G 23 + + + + – + – – – +
8. 70 F G 15 + – – + + – – – – +
9. 22 M G 7 – – + + – – – – – +
10. 55 F F 3 + + + + + + + – – +
11. 49 F G 7 + – + + + – + + – +

• Age and time of disease in years
• Gender = F: Female; M: Male
• Type of Vitiligo = G: Generalized; S: Segmental; F: Focal    
• CS = Corticosteroid 
• Immunom.= Immunomodulator

• Psoral.= Psoralen
• PUVA= Oral Psoralen + UVA
• Cryo.= Cryotherapy
• + means Yes, - means No
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The recipient patches were photographed using a dig-
ital camera attached to the software fotofinder, which
was used to file the images. All patients were instruct-
ed to use mometasone furoate cream 0.1% (pharma-
ceutical industry Glenmark, São Paulo, Brazil) twice
daily for 30 days, only on the lesion located on the
right side of the body for those who had generalized
vitiligo or on a chosen area of the lesion for those who
had segmental or focal vitiligo.

In the second follow-up visit (1 month after the
procedure), images of the pigmented halos were
recorded using fotofinder and the patients were
instructed to use mometasone cream once a day on
the selected areas.

The third follow-up visit took place in the 3rd
month of treatment. The lesions were photographed
once more and the use of the cream once a day was
recommended.

The fourth follow-up visit was conducted six
months after the grafting. The pigmented halos were
photographed for the last time during this visit.

Later, we measured each halo using an applica-
tion of fotofinder that allowed drawing the outer edge
of each halo and calculating the internal area in mm2.
Based on such data, we were able to compare the
increase of the pigmented halos in each patch with
and without the use of mometasone, for each patient.

Six months after the procedure, the patients
continued to be followed up and treated at the outpa-
tient clinic of dermatology.

The choice of measures of central tendency and
dispersion of the values pertinent to the sample and
statistical tests for comparison between them were
based on the types of distribution. The distributions
were defined as non-parametric by the Kolmogorov-
Smirnov test according to the statistical program
SPSS® version 17.0 (SSPS® Inc; Illinois, USA). The val-
ues of each continuous variable were organized and
described by median and interquartile ranges.
Absolute and relative frequencies were used for cate-
gorical variables. To compare the median areas of the
halos with and without mometasone of each patient
(nonparametric dependent samples) the Wilcoxon
test was used.

RESULTS
Of the 11 patients enrolled, 8 were female and

3 were male. Their ages ranged from 14 to 78 years
(median: 29, interquartile range: 37. The disease
duration varied from 3 to 30 years (median: 7,
interquartile range: 15). As for the clinical type of
vitiligo, 7 had generalized vitiligo, 2 had focal vitiligo,
and 2 had segmental vitiligo. Of the 11 patients stud-
ied, 5 had satellite repigmentation (Table 1).

Figures 1 and 2 show the photographic analysis

of the areas of pigmented halos after 6 months of min-
igrafting to patient 10`s cheeks.

The median size of the areas of pigmented halos
treated with mometasone was 25,96 mm2 (interquar-
tile range: 51,59), which was larger than the median
area of the halos that did not receive mometasone
(13,86 mm2 , interquartile range: 44,94), with statisti-
cal significance between them (p=0,026) (Table 2).

DISCUSSION
In cases of clinically stable vitiligo, grafting pro-

vides good results because it allows repopulation of
achromic areas using functional cells derived from
normally pigmented areas.23

In some cases, there is a phenomenon called
satellite repigmentation. This event has been poorly
studied so far and it occurs after punch grafting. It
consists on the appearance of melanin pigmentation
in peripheral areas that did not receive grafting. This
could be caused by the action of donor keratinocytes
that might act as a source of growth factors, which
stimulate melanocyte donors to proliferate and
migrate to the vitiligo patches or, alternatively, by the
action of growth factors spread in the achromic patch-
es and responsible for stimulating "dormant"
melanocytes.24

Conversely, topical corticosteroids are one of
the oldest and most widely used methods to treat
vitiligo. Studies have reported that corticosteroids
enhance the protective and anti-destructive mecha-
nism of melanocytes, inhibit immune changes, block-
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TABLE 1: Characteristics related to the grafts of each
patient 

Patient Grafted Halo Halo Satellite
area with without Repigm.

momet. momet.

1. Fists 12 8,19 No
2. Right Leg 17,40 18,78 No
3. Face 41,55 13,86 Yes
4. Feet 72 49,50 No
5. Hands 22,13 5,50 No
6. Legs 53 23,83 No
7. Anterior

Chest 11 3,57 Yes
8. Fists 5,33 9,19 Yes
9. Right 78,94 89,59 Yes

Leg
10. Face 64 51 Yes
11. Hands 26 7,13 No

* Median Areas of the halos measured in mm2

* Momet.:  mometasone cream
* Satellite repigm. : satellite repigmentation
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TABLE 2: Comparison of the median areas of the halos with and without of mometasone

Number Minimum Maximum Median Interquartile
Median Median of all sample Range

Measurements  11 5,33 78,94 25,96 51,59
with 
mometasone

Measurements 11 3,57 89,59 13,86 44,94
without 
mometasone

• p=0,026

FIGURE 1: Patient 10: photographic analysis of the right cheek halo
that received mometasone after 6 months of micrografting

Figure 2: Patient 10: photographic analysis of the left cheek halo
that did not receive mometasone after 6 months of micrografting

ing T-cells and allowing melanocytes to reactivate.25

Class 3 corticosteroids are the most effective and,
among them, mometasone was shown to be effective
in all parts of the body. Its ability to enhance the pro-
tective and anti-destructive mechanism of
melanocytes and locally suppress immune changes,
enabling melanocytes to repigment, has been demon-
strated. Therefore, mometasone is a good therapeutic
option to treat vitiligo either alone or in combination.26

It is well documented that it is possible to asso-
ciate surgical methods with other therapeutic modali-
ties, such as laser, heliotherapy, NB-UVB and PUVA
therapy, to stimulate melanocyte migration from the
follicle and thus promote the occurrence of pigment-
ed halo around the implanted graft.27,28

In the present study, which combined autolo-
gous punch grafting and use of topical mometasone
for 6 months, the statistical analysis using the
Wilcoxon test demonstrated that the median areas of
the pigmented halos treated with mometasone were

larger than those in the areas that were not treated
with the corticosteroid, showing a statistically signifi-
cant difference (p = 0,026).

We found that the largest halos occurred in the
patients 9 and 10, who had sun exposure more often,
which confirms the importance of light stimulation for
repigmentation.

In five out of the 11 patients there was satellite
repigmentation. In one patient (number 2), the mean
areas of the treated and untreated halos were similar,
which may have been caused by the proximity of the
grafts. Both findings may be due to the hypothesis of
stimulation of donor melanocytes and keratinocytes
or action of growth factors on inactive melanocytes.

It is important to highlight that the measure of
round halos was more difficult to calculate using
fotofinder, as the line drawn on the outer edge of the
halos was manually done with the computer mouse,
which often makes it difficult to perform short and
round movements. Therefore, there might have been



a measurement bias, which is inherent to all cases,
since there was only one observer.

We could not find studies in the literature using
the combination of autologous punch grafting and
subsequent use of mometasone to evaluate the real
impact of this topical corticoid on repigmentation
after grafting.

A randomized study was conducted in 2004 by
Barman et al evaluating 42 patients divided into two
groups. The first group underwent punch grafting and
PUVA, and the second group received punch grafting
and topical fluocinolone. However, there was no sta-
tistically significant difference between the groups.29

Conversely, in the present study, we were able
to analyze the positive association between mometa-
sone and punch grafting in patients with clinically sta-

ble vitiligo, showing a statistical significance, which
might serve as a basis for further studies with larger
samples.

CONCLUSION
In spite of the small size of our sample which,

from a statistical point of view, is not sufficient to draw
definite conclusions, our results suggest a positive
impact of mometasone on the progression of pigment-
ed halos.

Further studies with larger samples are needed
to reach an accurate conclusion about the true effect
of topical mometasone on repigmentation after graft-
ing, which may become a new treatment option for
patients with clinically stable vitiligo. ❑
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