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Abstract: Background:	Vitiligo	is	a	chronic	disease	characterized	by	the	appearance	of	achromic	macules	caused	by	melanocyte	
destruction. Surgical treatments with melanocyte transplantation can be used for stable vitiligo cases. 
oBjectives: To evaluate treatment response to the autologous transplantation of noncultured epidermal cell suspension in pa-
tients with stable vitiligo. 
Methods: Case series study in patients with stable vitiligo submitted to noncultured epidermal cell suspension transplantation 
and	evaluated	at	least	once,	between	3	and	6	months	after	the	procedure,	to	observe	repigmentation	and	possible	adverse	ef-
fects. The maximum follow-up period for some patients was 24 months. 
results:	Of	the	20	patients	who	underwent	24	procedures,	25%	showed	an	excellent	rate	of	repigmentation,	50%	good	repig-
mentation,	15%	regular,	and	10%	poor	response.	The	best	results	were	observed	in	face	and	neck	lesions,	while	the	worst	in	
extremity	lesions	(88%	and	33%	of	satisfactory	responses,	respectively).	Patients	with	segmental	vitiligo	had	a	better	response	
(84%)	compared	to	non-segmental	ones	(63%).	As	side	effects	were	observed	hyperpigmentation	of	the	treated	area	and	the	
appearance of Koebner phenomenon in the donor area. 
study liMitations: Some	limitations	of	the	study	included	the	small	number	of	patients,	a	subjective	evaluation,	and	the	lack	of	
long-term follow-up on the results. 
conclusion:	Noncultured	epidermal	cell	suspension	transplantation	is	efficient	and	well	tolerated	for	stable	vitiligo	treatment,	
especially for segmental vitiligo on the face and neck. 
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INTRODUCTION
Vitiligo	is	a	chronic	acquired	and	progressive	disease,	char-

acterized	by	the	appearance	of	achromic	macules	that	are	isolated	
or	found	in	multiple	body	segments,	due	to	the	absence	of	melanin	
caused by the destruction or functional loss of melanocytes. These 
lesions	 can	 appear	 on	 any	part	 of	 the	 body,	 such	 as	 the	 face	 and	
neck,	hands,	feet,	legs,	genitals,	and	hairs.1 

The world prevalence of vitiligo has been estimated at be-
tween	0.5%	and	2%,	and	can	affect	individuals	from	both	genders	
and all types of skin.2 The disease can affect individuals of different 
ages,	but	it	generally	begins	at	around	22	years	of	age	in	the	USA,	
25	 in	 England,	 and	 24	 in	 Brazil.1,3	 Vitiligo	 entails	 a	 considerable	
psychological	impact	as	well	as	an	impact	on	the	quality	of	life	of	
the	affected	individuals,	which	can	result	in	relationship	problems,	
low	self-esteem,	high	levels	of	anxiety,	and	even	depression.4,5	Ac-
cording to the review released by the Vitiligo Global Issues Consensus 
Conference	between	2011	and	2012,	vitiligo	can	be	classified	in	three	
forms:	 non-segmental	 vitiligo	 (NSV),	 a	 group	which	 includes	 the	

acrofacial,	 mucosa,	 generalized,	 universal	 and	mixed	 forms;	 seg-
mental	 vitiligo	 (SV),	which	 can	 be	 unisegmental,	 bisegmental,	 or	
multisegmental;	and	the	unclassified	or	undetermined	form.6,7 

The	clinical	 evolution	of	vitiligo	 is	unpredictable,	 and	 the	
pathogenic mechanisms involved have yet to be fully understood. 
Nearly one-third of the patients with vitiligo have a family history 
of	the	disease,	and	genetic	studies	have	demonstrated	an	association	
with	other	auto-immune	diseases,	such	as	thyroid	disease,	diabetes,	
pernicious	anemia,	Addison’s	disease,	rheumatoid	arthritis,	among	
others.2,8 The association between vitiligo and the haplotypes of 
human	 leukocyte	antigens	 (HLA)	also	appears	 to	be	 important	 in	
the	pathogenesis	of	the	disease	in	the	populations	of	Brazil	and	the	
world.9	Among	 the	diverse	 and	 complex	pathogenic	mechanisms	
involved in the development and clinical evolution of vitiligo are 
biochemical	 alterations,	 neural	mechanisms,	 and	 intrinsic	 defects	
in the adherence and survival of melanocytes.7 The auto-immune 
hypothesis,	in	which	cells	and	molecules	of	the	immunological	sys-
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tem	act	together	and	end	up	provoking	the	death	of	melanocytes,	
seems to play an important role in the pathogenesis of vitiligo and is 
currently the most well-accepted among specialists.1,7 The immuno-
logical activity also seems to be involved in the capacity of response 
to the different types of therapeutic approaches to treat vitiligo.10-12

There are many surgical and non-surgical therapeutic ap-
proaches	used	to	treat	vitiligo,	but	none	can	guarantee	the	complete	
and long-lasting disappearance of the disease. The main approaches 
include treatments with corticosteroids as well as topical and oral-
ly	 administered	 immunomodulators;	phototherapy	with	 sunlight,	
UVA,	PUVA,	UVB	radiation,	especially	of	narrow	band	(NB-UVB),	
and	excimer	lasers.	Some	antioxidants	and	other	natural	products,	
such as Polypodium leucotomos, can	also	be	used,	mainly	in	associa-
tion with other treatments.2,13 

Surgical treatments may be recommended as the treatment 
of	choice	for	cases	of	segmental	vitiligo,	as	well	as	for	patients	with	
a stable disease and who did not respond well to the other types 
of	 treatment.	Surgery	can	also	be	recommended	for	areas	of	diffi-
cult	 treatment,	 including	 the	hands,	 feet,	and	mucosa.	Skin	grafts	
and epidermal cell suspensions are the most commonly applied ap-
proaches.14

The transplantation of epidermal cells in suspension can be 
performed	with	cultivated	cells,	but	this	would	require	a	longer	pe-
riod	of	time,	more	laboratory	resources,	and	high	costs.	Moreover,	
it	is	difficult	to	guarantee	the	feasibility	of	the	culture.	By	contrast,	
larger	 areas	 can	 be	 treated.	 In	 the	 non-cultured	 cell	 transplants,	
these	can	be	obtained	by	scraping,	curettage,	suction	blister,	or	by	
removal of a thin layer of skin with a Blair blade or other resec-
tion	techniques.15 The transplantation of epidermal cell suspension 
(melanocytes	and	keratinocytes)	has	been	used	and	documented	by	
different	groups,	primarily	in	Asia,	the	Middle	East,	and	Europe,	as	
well	as	in	some	groups	in	Brazil.13-18

The aim of the present study is to evaluate the patient re-
sponse with stable vitiligo in different areas of the body for treatment 
with the transplantation of noncultured epidermal cell suspension.

METHODS
Patients with stable vitiligo were selected to undergo treat-

ment. The stability was evaluated by the medical history reported by 
the	patient,	indicating	the	non-appearance	of	new	lesions	or	modifi-
cations in the already existing lesions over a period of one year. This 
study	included	20	patients,	male	and	female,	between	10	and	50	years	
of	age,	and	lesions	found	on	different	parts	of	the	body,	treated	during	
2013.	Patients	with	more	than	30%	of	the	body	surface	involved,	preg-
nant	women,	and	patients	with	skin	cancer	were	excluded	from	the	
study. The patients were not undergoing any other types of treatment 
for vitiligo when they received treatment through the transplant of 
melanocytes.	During	the	clinical	evaluation,	the	patients	were	classi-
fied	as	regards	the	phototype	and	type	of	vitiligo.

The	 technique	 employed	 was	 that	 described	 by	 Mulekar	
(2004),	with	minimal	changes,	which	was	performed	in	one	or	two	
sessions in each patient.19 Photographs were taken of the treated areas 
at the time of transplant and during follow-up after the procedure.

The donor area used in this study was the upper and anteri-
or	region	of	the	thigh,	in	a	proportion	of	up	to	1:10	in	relation	to	the	

area	to	be	treated.	In	the	donor	area,	antisepsis	with	chlorhexidine	
and	anesthesia	with	local	infiltration	of	2%	lidocaine	(Xylestesin	=	
2.0%	with	vasoconstrictor	=	2%	lidocaine	hydrochloride	+	epineph-
rine	hemitartrate	(1:200,000	in	epinephrine).	The	skin	was	stretched	
and	a	 thin	 layer	 (approximately	200µm)	was	removed	by	shaving	
with	a	flexible	blade	(Personna).	A	Cicaplast	Baume	B5	(La	Roche	
Posay)	cream	was	applied	on	the	surface	of	the	wound,	which	was	
covered	with	a	gauze	and	micropore	surgical	tape	(3M).

The	thin	layer	of	skin	was	transferred	to	a	Petri	plate,	with	
the	epidermis	turned	right	side	up,	containing	approximately	4mL	of	
0.2%	trypsin	solution	and	EDTA,	and	was	incubated	for	approximate-
ly 20 minutes in an incubator at 37o C. The trypsin solution was then 
discarded,	and	the	skin	sample	was	washed	in	DMEM	F12	medium	
(Cultilab,	São	Paulo).	The	dermis	was	separated	from	the	epidermis	
using	delicate	anatomical	tweezers	and	fragmented	into	small	pieces.	
The solution with skin fragments in DMEM F12 medium were trans-
ferred to a 15mL tube and centrifuged at 1200 rpm for 6 minutes to 
obtain a cell pellet. The pellet was re-suspended in a DMEM F12 me-
dium	in	a	1mL	syringe.	The	volume	was	chosen	according	to	the	size	
of	the	area	to	be	treated,	varying	between	0.1	and	0.5mL.

The receptor area received the application of a topical anes-
thesia	(4%	HCL	Tetracaine,	4%	HCL	Lidocaine,	4%	HCL	Prilocaine	
in	a	cream	vehicle,	Equilibrium	pharmacy)	30	minutes	before	the	be-
ginning of the procedure. The receptor area was submitted to derm-
abrasion	with	an	electric	dermabrasion	device	(Beltec,	LB	100,	São	
Paulo)	 until	 the	papillary	dermis	 (bleeding	dew	point).	Next,	 the	
area	was	covered	with	a	gauze,	damp	with	saline	solution,	until	the	
moment of cell transplant. The prepared cell suspension was spread 
uniformly with a 1mL syringe through the entire receptor area af-
ter	the	gauze	was	removed	and	was	covered	again	with	a	collagen	
dressing	(Neuskin-F,	Medira,	UK).	The	dressing	was	then	finalized,	
using	 sterilized	gauze,	 transparent	 adhesive	dressing	 (Tegaderm),	
and	fixed	with	micropore	 surgical	 tape.	 The	patient	 rested	 for	 20	
minutes and was then released with recommendations to rest for 
one	week,	with	as	 little	movement	of	 the	 treated	area	as	possible	
and not to practice activities that could cause perspiration or that 
would	wet	the	treated	areas.	The	patients	returned	to	the	doctor’s	
office	after	seven	days	and	the	dressings	were	removed.	It	was	rec-
ommended for the patient to expose the treated area to sunlight for 
10 minutes daily. 

The patients were evaluated between 3 and 12 months af-
ter	the	procedure.	The	change	in	pigmentation	was	evaluated,	by	a	
dermatologist on the patient and in comparison with photographs 
taken before and after the procedure. The repigmentation rates were 
determined through a previously described scoring system: excel-
lent	(≥	90%	repigmentation),	good	(50	to	89%	repigmentation),	reg-
ular	(20	to	49%	repigmentation),	and	poor	(<	20%	repigmentation).	
The	rate	considered	satisfactory	was	greater	than	50%	of	repigmen-
tation	(sum	of	 the	results	considered	excellent	and	good),	such	as	
that used by researchers.20	Adverse	 effects	 during	 the	 procedure,	
such	as	pain	and	discomfort,	were	observed	and	registered	and,	af-
ter	the	procedure,	the	coloration	and	aspect	of	the	treated	areas	were	
evaluated	as	compared	to	the	adjacent	skin.	The	occurrence	of	hy-
perpigmentation,	 diffuse	 hypopigmentation	 or	 hypopigmentation	
on the edges was evaluated. The aspect of the donor area was also 



Table 1: Characteristics of the patients and repimentation rates observed after treatment
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Patient Gender Age Phototype Type of vitiligo Treated areas/sessions Repigmentation (%)

1 F 41 III Segmental Face/1 80
2	 F	 27	 II	 Generalized	 Areola,	armpits,	and	wrists/1	 0
3 F 29 III Segmental Trunk/1 90
4 F 24 II Segmental Trunk/1 20
5	 M	 35	 IV	 Acrofacial	 Face	and	hands/2	 100/20	-	60
6	 F	 14	 IV	 Generalized	 Feet/1	 80
7 F 25 III Segmental Face/1 70
8 M 49 III Segmental Face/1 100
9	 F	 10	 IV	 Segmental	 Neck/1	 80
10	 F	 19	 IV	 Generalized	 Arms/1	 80
11	 F	 31	 III	 Generalized	 Face	and	knees/1	 40
12	 F	 31	 III	 Generalized	 Knees/2	 90
13	 F	 28	 IV	 Segmental	 leg/2	 80
14	 F	 48	 III	 Generalized	 Knees/2	 70
15 M 26 III Segmental Genitals/1 0
16 F 17 III Segmental Neck/1 80
17 F 50 III Segmental Trunk/1 80
18 M 20 II Segmental Face/1 90
19	 M	 44	 III	 Generalized	 Armpits/1	 40
20	 M	 47	 IV	 Segmental	 Trunk/1	 90

evaluated.	The	study	was	sent	to	the	Brazil	platform	and	approved	
by	an	ethics	committee,	logged	under	report	number	1,346,262.	

RESULTS
During	the	period	of	the	study,	20	patients	were	submitted	

to a total of 24 procedures of autologous transplantation of epider-
mal	cell	suspension	(melanocytes	and	keratinocytes)	to	treat	vitiligo	
in different body areas. The results were evaluated between 3 and 6 
months after the interventions. Some patients were followed up for 
up to 24 months after the procedure. The lesions were treated in two 
sessions	in	four	patients:	in	two	patients	(12	and	14),	to	complement	
the	partial	repigmentation	obtained	in	the	first	session,	with	results	
considered	satisfactory	after	two	sessions	(90%	and	70%,	respective-
ly).	Patient	5,	with	acrofacial	vitiligo,	was	submitted	to	two	sessions	
in different areas and presented excellent results in the facial area 
(forehead,	 100%),	but	 a	poor	 result	 in	 the	 region	of	 the	fingertips	
(20%).	By	contrast,	patient	13,	with	segmental	vitiligo	in	the	internal	
area	of	the	thigh,	obtained	a	poor	response	in	the	first	session,	but	
did show a good response in the second attempt in the same area 
(80%).	The	 characteristics	 of	 each	patient	 and	 the	 response	 to	 the	
treatment are represented in table 1.

The	majority	of	patients	treated	were	women	–	14	patients	
(70%)	–	while	six	were	men	(30%).	The	average	age	was	of	30.8	years,	
the	majority	 (55%)	presented	phototype	III	and	segmental	vitiligo	
(60%).	The	characteristics	of	the	study’s	sample	are	listed	in	table	2.

Results	of	excellent	repigmentation	were	observed	in	25%	of	
the	patients.	Ten	patients	(50%)	presented	a	good	rate	of	repigmen-
tation,	15%	presented	 regular	 repigmentation,	and	10%	presented	
a	poor	response	(Figure	1).	Of	the	total	of	treated	patients,	75%	ob-
tained	a	satisfactory	result	(>50%	repigmentation).	

The	 repigmentation	 rates,	according	 to	 the	 location	of	 the	
lesions,	are	presented	in	table	3.	The	best	responses	were	observed	
in	the	face	and	neck	regions,	with	37.5%	presenting	an	excellent	re-

sponse	 (≥	90%	repigmentation)	and	50%	presenting	a	good	 result	
(50	to	89%	repigmentation).	For	the	lesions	identified	on	the	limbs,	
the	 results	 were	 also	 considered	 satisfactory	 	 (20%	 excellent	 and	

Table 2: Summary of patient demographic 
characteristics

Gender 

	 Male	(n	=	6)	 30%
	 Female	(n	=	14)	 70%
Average age ± SD (Range)	 30.75±12.2	(10-50)
Phototype II/III/IV
	 II	(n	=	3)	 15%
	 III	(n	=	11)	 55%
	 IV	(n	=	6)	 30%	
Type of vitiligo
	 Segmental	(n	=	12)	 60%
	 Non-Segmental	(n	=	8)	 40%
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FIgure 1 : 	Evaluation	of	repigmentation	for	all	cases.	Excellent	=	≥	
90%,	Good	=	50	to	89%,	Regular	=	20	to	49%,	and	Poor	=	<	20%
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60%	good).	The	 lesions	on	 the	 trunk	presented	37.5%	satisfactory	
responses,	while	the	worst	rates	of	repigmentation	were	observed	
for	the	extremities	(acral),	in	which	there	was	no	excellent	response	
and	33%	presented	satisfactory	results.

As	regards	the	type	of	vitiligo,	34%	of	patients	(four)	who	
presented segmental vitiligo obtained an excellent repigmentation 
rate.	Six	patients	(50%)	presented	a	good	response,	8%	regular,	and	
8%	poor.	For	the	non-segmental	vitiligo,	the	rates	were	of	12.5%	(one	
patient)	for	excellent	responses,	50%	(four	patients)	good,	25%	reg-
ular,	and	12.5%	of	poor	responses	(Figure	2).	Figures 3 and 4 show 
the repigmentation of the lesions of patients with segmental and 
non-segmental	vitiligo,	respectively.

The main adverse event associated with the procedure was 
pain	due	to	the	anesthetic	infiltration	in	the	donor	area,	and	espe-
cially in the dermabrasion area (previously prepared with topical 
anesthetic	cream,	occluded	for	30	minutes),	in	addition	to	burning	
during	the	placing	of	 the	collagen	dressing.	 In	general,	 the	proce-
dure	was	well	tolerated	and	the	majority	of	the	patients	appeared	
to	be	willing	to	undergo	the	procedure	again,	if	necessary.	The	pain	
after	the	procedure	occurred	mainly	in	the	most	sensitive	areas,	and	
none of the patients developed infections in donor or receptor areas. 
One case of Koebner phenomenon appeared in the donor region 
(thigh)	(Figure	5).	Hyperchromia	in	the	receptor	area	in	two	patients	
and slight hypopigmentation in another patient also were observed. 
The	uniform	coloration	was	obtained	in	the	majority	of	the	receptor	
areas of other patients.

Table 3: Evaluation of the repigmentation rates by 
location of lesions

Response/Area Face/neck Limbs Trunk Acral

Excellent	 37,5%	 20%	 25%	 0
Good	 50%	 60%	 12,5%	 33.3%
Regular	 0	 20%	 25%	 33.3%
Poor	 12,5%	 0	 37,5%	 33.3%
Satisfactory	Rate*	 88%	 80%	 38%	 33%

FIgure 2 :  Evaluation of repigmentation in patients with segmental 
vitiligo	(n=12)	and	non-segmental	vitiligo	(n=8).	Excellent	=	≥	90%,	
Good	=	50	to	89%,	Regular	=	20	to	49%,	and	Poor	=	<	20%

FIgure 3 :  Patient with segmental vitiligo on the face. Before treatment (A), six months (B), and two years (C) after the treatment with noncul-
tured epidermal cell suspension transplantation

Segmental Non-segmental
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*	Rate	considered	satisfactory	=	>	50%
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FIgure 4:  Patient with non-segmental vitiligo on the knee. Before treatment (A) and six months (B) after treatment with non-cultured epider-
mal cell suspension transplantation
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DISCUSSION
Surgery is one of the therapeutic options to treat stable seg-

mental vitiligo and other clinical forms that do not respond or re-
spond poorly to other treatments. This alternative has been widely 
used by dermatologists from different countries.15 There are differ-
ent	 techniques	of	 surgical	 treatment,	with	 thin	partial	 skin	grafts,	
punches	or	micropunches,	and	suction	blistering	 representing	 the	
most	common	techniques.	Cell	transplantation	represents	a	distinct	
type	of	treatment,	as	it	consists	of	the	acquisition	of	epidermal	cells	
concentrated	in	the	fluid	medium.	This	procedure	can	be	performed	
with	 previously	 cultured	 cells	 or	 with	 noncultured	 cells,	 as	 was	
used	in	the	present	study.	According	to	Mulekar	(2016),	this	method	
represents	a	middle	ground	between	skin	grafts,	which	can	have	a	
slightly	better	success	rate	but	that	treats	only	smaller	area	lesions,	
and	cultured	cell	transplantation,	which	treats	larger	areas	but	has	
a	high	cost	and	requires	the	use	of	laboratories	that	are	specialized	
in cell cultures.21 Noncultured melanocyte/keratinocyte suspension 
transplantation	(also	called	epidermal	cells)	is	a	procedure	that	re-
quires	 the	 use	 of	 some	 laboratory	 equipment	 and	 techniques	 but	
that	can	be	executed	within	a	short	period	of	time	(around	2h),	in	
outpatient	 doctor’s	 offices	 or	 dermatological	 clinics.	 This	method	
allows the treatment of a wide range of body regions and larger ar-
eas,	with	a	ratio	of	up	to	1:10	of	the	donor	area.	For	better	results,	the	
recommended	treatment	is	a	ratio	of	1:5,	that	is,	to	treat	an	area	that	
is	five	times	greater	than	the	donor	area.21,22 

The	technique	used	in	the	present	study	was	that	defined	by	
Olsson	&	Juhlin	in	1998	and	later	modified	by	Mulekar	in	2004.19,23 
In	scientific	literature,	it	is	possible	to	find	different	modifications	in	
the	methodology	of	this	procedure,	from	the	manner	in	which	to	ob-
tain	the	cells	from	the	donor	area,	to	the	preparation	of	the	receptor	
area,	to	the	types	of	dressings	used.	Epidermal	cells	can	be	obtained	
by	resection	of	a	thin	layer	of	skin,	using	a	flexible	blade,	through	the	
epidermal curettage or through manual dermabrasion.18,21,24 The re-
ceptor	area	can	be	prepared	by	manual	or	motorized	dermabrasion	
device,	CO2	lasers,	liquid	nitrogen,	among	others.

25 One recent arti-
cle	published	by	Al-Hadidi	et al.	(2016)	suggests	that	post-operative	
care is also essential to the success of the treatment. The dressings 

FIgure 5 : 	Koebner	phenomenon	in	the	donor	region	(thigh)	after	treat-
ment with noncultured epidermal cell suspension transplantation

placed	in	the	receptor	area,	such	as	the	collagen	dressings	used	in	
our	study,	guarantee	the	adherence	and	survival	of	the	transplanted	
cells,	 thus	stimulating	 the	healing	process.	The	authors	also	high-
lighted	that	minimizing	the	possibilities	of	bacterial	contamination	
and	mechanical,	chemical,	and	phototoxic	traumas	is	also	important	
in order to increase the viability of the melanocytes and allow an 
efficient	repigmentation.25 

In	 the	 present	 study,	 the	 repigmentation	 rates	were	 eval-
uated in 20 patients treated with autologous transplantation of 
epidermal	cells	(melanocytes/keratinocytes).	It	was	possible	to	ob-
serve	 that,	of	 the	 total	number	of	patients,	 the	majority	presented	
a	satisfactory	response	(75%)	after	treatment,	with	25%	presenting	
an	excellent	response	and	50%	presenting	a	good	response.	A	simi-
lar	result	was	reported	by	El-Zawahr	et al.	(2011),	when	treating	23	
cases	of	stable	vitiligo	with	the	same	technique,	who	observed	an	
excellent	response	in	23%	of	the	patients.26 Huggins et al.	(2012)	ob-
served	a	lower	satisfactory	response,	of	only	48%,	with	17%	present-
ing	excellent	results	and	31%	presenting	good	results.22 One recent 
study conducted by Komen et al.	(2015),	using	the	ReCell™	device	
to	obtain	cell	suspension,	reported	a	satisfactory	response	in	60%	of	
the	patients,	which	was	also	slightly	lower	than	that	observed	in	the	
present study.27	A	greater	percentage	of	satisfactory	responses	was	
observed by Bao et al.	(2015)	when	treating	patients	with	segmental	
and non-segmental vitiligo with melanocyte transplantation.20 The 
authors	observed	53%	of	the	results	with	excellent	repigmentation	
and	28%	with	good	repigmentation,	with	noncultured	cell	suspen-
sion.	In	their	study,	the	authors	also	compared	three	different	surgi-
cal	techniques,	treating,	in	the	same	session,	the	lesion	area	divided	
into	three	parts	(suction	blistering	grafting,	cultured	epidermal	cell	
suspension	 transplantation,	and	noncultured	cell	 transplantation).	
They	concluded	 that	 the	 three	methods	are	 safe	and	efficient	and	
should	be	chosen	according	to	the	size	and	location	of	the	lesions	
and available laboratory resources.20 

Although	 there	 are	 some	differences	 in	 the	 responses	 ob-
served	 by	 different	 groups	 that	 used	 similar	 transplant	methods,	
there	is	a	consensus	that	some	factors,	such	as	the	type	of	vitiligo,	
can determine the greater or lesser success of the treatment. Mulekar 
et al. suggest that in patients with segmental vitiligo it is possible 
to	 achieve	 a	nearly	 95%	 repigmentation	by	 applying	noncultured	
melanocyte/keratinocyte	transplantation,	with	a	low	recurrence	of	
lesions in the treated patients.28	However,	when	these	same	authors	
treated	patients	with	non-segmental	vitiligo,	the	success	rates	were	
reduced	to	67%.29	 In	the	present	study,	this	tendency	was	also	ob-
served,	with	better	rates	of	satisfactory	repigmentation	in	patients	
with	segmental	vitiligo	(34%	excellent	and	50%	good).

The location of the lesions is a determining factor in the suc-
cess	of	different	modalities	of	treatment	for	vitiligo.	In	this	study,	the	
best repigmentation rates were observed in the lesions located in the 
face	and	cervical	regions,	followed	by	the	limbs	(arms	and	legs).	The	
worst results were observed in the trunk and extremities (hands and 
feet).	Similar	results	were	demonstrated	by	Huggins	et al.	(2012).22 
Other authors have also reported excellent responses in the facial 
region.28,29	The	presence	of	vitiligo	in	the	extremities,	especially	on	
the	fingertips,	is	associated	with	a	worse	response	to	different	types	
of treatment for vitiligo.30-32	Mulekar	 (2016)	 reports	 that,	 even	 if	 a	
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small number of patients with acral lesions can have satisfactory re-
sponses,	the	majority	present	a	quick	relapse.21	As	regards	the	trunk,	
the	results	are	varied,	according	to	different	groups.	Some	observed	
worse responses when compared to those observed in the present 
study,	 while	 others	 demonstrated	 more	 favorable	 responses.20,22 
Many of these differences still cannot be fully explained due to the 
complex mechanisms related to the pathogenesis of the vitiligo and 
to	diverse	factors	that	can	influence	the	course	and	response	to	dif-
ferent treatments.

The main adverse effects noted in the patients treated with 
epidermal cell suspension in the present study included pain and 
discomfort during the stages of the procedure and in the immediate 
post-operative	stage.	Greater	complications	were	not	observed,	such	
as	infections	and	scars	in	the	donor/receptor	areas.	The	majority	of	
patients reported satisfaction with the methods and availability to 
undergo	the	procedure	again,	if	necessary.	This	study	identified	one	
patient with the appearance of Koebner phenomenon in the donor 
area,	while	another	patient	presented	hyperpigmentation	with	de-
pigmented edges in the receptor area. These effects have also been 
observed in other studies.22,28,32	The possibility of the occurrence of 
these effects should be explained to the patients before beginning 
the procedure.

Vitiligo	is	a	multifactorial	disease	of	complex	pathogenesis	
that	is	not	fully	understood,	as	it	is	difficult	to	explain	the	difficulty	
of repigmentation in some locations and even in cases which would 
apparently	have	a	good	chance	of	response,	but	that	present	no	sig-
nificant	improvement.

One important factor in the selection of patients for surgical 
treatment with epidermal cell suspension is the stability of the dis-
ease. Clinical stability is determined by the non-appearance of new 
lesions and by the absence of changes in the existing lesions. Rao et 
al.	 (2012)	suggest	stability	of	a	year	to	achieve	about	70%	success,	
but	the	study’s	sample	size	was	small.33	In	our	clinical	practice,	what	
is considered for surgical procedures are the patients with clinical 
stability	of	at	least	one	year,	a	parameter	considered	appropriate	by	
other researchers as well.21,34

Though clinical stability is important in the selection of pa-
tients,	it	is	believed	that	the	auto-immune	mechanisms	involved	in	
the development and progression of vitiligo are much more complex 
and	difficult	to	understand.	Studies	have	demonstrated	that	clinical	
stability does not always exclude the presence of an auto-immune 
process in patients with vitiligo. Rao et al.	(2012)	demonstrated	an	

increase	in	the	quantity	of	T	CD8+	and	CD45RO+	lymphocytes	in	
the	vitiligo	lesion	areas,	and	this	increase	was	related	to	the	lower	
stability and worse response to treatment with melanocyte trans-
plants.33 The presence of cytotoxic lymphocytes in the skin lesions 
has also been demonstrated by other studies.35,36 In addition to the 
immunological	mechanisms	that	act	in	the	site,	the	systemic	immu-
nological	state	of	the	patient	can	also	influence	the	pathogenesis	and	
the results of the treatment for vitiligo. The presence of anti-mela-
nocyte	antibodies;	the	increase	in	pro-inflammatory	cytokines,	such	
as the tumor necrosis factor and interferon gamma; and the changes 
in regulatory T cells also seem to play an important role.7,37,38 Oth-
er	factors,	such	as	molecular	characteristics	of	suspension	cells	and	
neurogenic	and	biochemical	factors,	still	require	better	comprehen-
sion.21,36	Nevertheless,	the	evaluation	of	these	molecular	parameters	
is	difficult	and	uncommon	in	the	routine	of	a	clinical	practice,	occur-
ring	mainly	in	some	scientific	research.

The	present	study	does	present	some	limitations.	A	relative-
ly small sample of patients was used. The evaluation of repigmen-
tation	was	determined	by	subjective	analysis;	however,	this	method	
is	frequently	used	in	studies	on	vitiligo.	Other	evaluation	methods	
that	could	be	used	include	visual	scale	instruments,	such	as	the	Vit-
iligo	Area	Scoring	Index	(VASI),	and	devices	for	the	digital	analysis	
of images.

It	 is	also	 important	 to	emphasize	 that	an	 interesting	alter-
native	is	the	combined	treatment,	which	is	already	in	use	in	clinical	
routines and that can also be applied to epidermal cell suspension 
transplants.	In	addition	to	sunlight,	recommended	for	patients	after	
transplants,	the	treatment	with	excimer	laser and	NB-UVB,	together	
with	the	melanocyte	transplant,	appear	to	significantly	increase	re-
pigmentation rates.39,40

CONCLUSIONS

The	 epidermal	 cell,	 melanocyte/keratinocyte,	 transplan-
tation procedure is one of the most appropriate methods for the 
treatment	of	stable	vitiligo,	presenting	good	responses	primarily	in	
lesions located in the face and limbs. Both patients and dermatolo-
gists should have realistic expectations regarding the evolution and 
treatment of the disease and choose the therapeutic options accord-
ing	to	the	appropriate	criteria.	All	in	all,	many	questions	still	remain	
unanswered	and	others	will	still	arise	regarding	vitiligo,	its	patho-
genesis,	and	its	treatment.	q
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