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ORIGINAL ARTICLE

Blister roof grafting, cultured melanocytes transplantation and
non-cultured epidermal cell suspension transplantation in treating
stable vitiligo: A mutual self-control study
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Abstract

Keywords

Objectives: To compare the efficacy of blister roof grafting (BG), cultured melanocytes
transplantation (CMT) and non-cultured epidermal cell suspension transplantation (NCES) in the
treatment of stable vitiligo. Methods: In each person of 83 vitiligo patients one vitiligo macule
was selected and divided in three areas for separate treatment with BG, CMT and NCES in the
same session. The results were evaluated 12-month post-surgery for the extent of
repigmentation and color match. Results: A satisfactory result (450% repigmentation) was
achieved in 92%, 82% and 81% of the 83 patients with the BG, CMT and NCES methods,
respectively. Significant differences between the BG and CMT groups (p ¼ 0.038), and between
BG and NCES groups (p ¼ 0.017) were observed, but not between the CMT and NCES groups
(p ¼ 0.986). The extent of repigmentation on the head neck and trunk was superior to that of
the extremities by all the three methods. A difference in the time of onset of repigmentation
was observed, with repigmentation first appearing after 10 days, 20–30 days and 430 days in
the BG, CMT and NCES groups, respectively. Conclusions: All the three methods are safe and
effective to treat vitiligo. Future studies with larger groups are warranted to confirm our results.
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Introduction

Patients

Vitiligo is an acquired progressive disorder characterized by white
macules resulting from a loss of functioning melanocytes (1).
There are several therapeutic alternatives for vitiligo, including
topical and oral agents, phototherapy, laser and surgical procedures (2). In stable refractory vitiligo, surgical treatments are often
satisfactory to improve repigmentation. These can be divided into
two groups, cellular and tissue grafting. Cellular grafting includes
transplantation of non-cultured epidermal cell suspension (NCES)
and transplantation of cultured pure melanocytes among others,
whereas tissue grafting includes punch, split-thickness and blister
roof grafting (BG) (3).
Herein, we report on 83 vitiligo patients treated with BG,
cultured melanocytes transplantation (CMT) and NCES at the
same time and area.

Patients attending the clinic of the Department of Dermatology,
the Third People’s Hospital of Hangzhou between March 2011
and March 2013, with a clinical diagnosis of vitiligo that had been
stable for at least 1 year, were eligible for inclusion in the study.
Patients with a history of bleeding diathesis or koebnerization,
and pregnant women were excluded. The size of the treated areas
ranged between 2–10 cm2 (mean ± SD 5.49 ± 1.79), 40–80 cm2
(mean ± SD 59.77 ± 12.96) and 20–40 cm2 (mean ± SD
31.72 ± 5.21) for the BG, cultured melanocytes and NCES
methods, respectively. The demographic and clinical data of all
the participants are presented in Table 1.

Patients and methods

Donor skin was obtained from normally pigmented areas of the
patients’ abdomen. Blisters (8 mm in diameter) were produced
with a vacuum of 40 kPa for 60–90 min. The roofs of the blisters
were cut and placed in a vial with calcium-free Hanks’ solution.

The study was approved by the Institute’s Ethics Committee, and
all the patients provided written consent.

Procedure
Donor sites

Cell culture
Correspondence: Aie Xu, Department of Dermatology, Third People’s
Hospital of Hangzhou, Hangzhou Institute of Dermatology and
Venereology, 38 Xi Hu Da Dao, 310009 Hangzhou, Zhejiang, China.
Tel: +86 571 87827535. Fax: +86 571 87827535. E-mail: xuaiehz@
msn.com

All the culture medium, supplements and methods for isolation
and cultivation of cells from the specimens have been previously
described (4). After the cell number had met the requirement for
transplantation, the melanocytes were dissociated, centrifuged
and resuspended.
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Recipient site

Evaluation of the treatment efficacy

The recipient sites were allocated to three areas: one for each
treatment. By consulting previous publications (5,6), we defined
the donor site to recipient skin size ratio (DR ratio) as 1:1, 1:20
and 1:5 for BG, CMT and NCES methods, respectively.
Lidocaine cream 5% was applied 2–3 h pre-transplantation.
The recipient areas were cleaned with 70% alcohol and treated
with an ultrapulse CO2 laser (pulse rate 30–50 Hz; energy level,
225 mJ/pulse) to remove the epidermis.

Two separate certified dermatologists were responsible for the
clinical evaluation and follow-up of the patients. Evaluation of
repigmentation was performed 2-, 3-, 6- and 12-month posttransplantation. Photographs were taken before and 12-month
post-transplantation. Repigmentation was assessed subjectively by
digital photography as follows: excellent, 90%; good, 50–89%;
fair, 20–49% and poor, 520% (7).
Statistics

Blister roof grafting
The roofs of the blisters at the donor sites were cut and transferred
to the recipient areas.

SPSS version 17.0 (SPSS Inc., Chicago, IL) was used for all the
analyses. Comparisons of the different groups were performed
using the chi-squared tests. A p value 50.05 was considered
significant.
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Cultured melanocytes transplantation
The melanocyte suspension was applied to the recipient areas at a
density of 600–1000 cells mm2.
Non-cultured epidermal cell suspension transplantation
The roofs of the blisters were collected at the donor sites. Methods
for the isolation and cultivation of cells from the specimens have
been previously described (6). The NCES was carefully
transferred to the recipient site.
Post-surgery care
The transplant areas were covered with Vaseline gauze and gauze
soaked with F12 medium and secured with gauze and surgical
tape. The dressings were removed 10-day post-surgery.

Table 1. The demographic and clinical data of all the participants.
Number of patients
Age (years), mean ± SD
Sex (male/female)
Type of vitiligo (segmental/non-segmental)
Period of stability (months), mean ± SD
Body surface area involved, mean ± SD
Location: Head Neck/Trunk/Extremities
Data are mean ± SD unless otherwise stated.
Figure 1. Intra-patient comparison of the
results of treatment with three transplantation
methods of a vitiligo area situated at the neck
and the chin. (A) is for BG, (B) is for cultured
melanocytes transplant and (C) is for NCES.
(a) Before surgery and (b) 12 months after
surgery showing 490% repigmentation.

83
25.2 ± 10.5
38/45
40/43
45.2 ± 50.3
4.6 ± 2.2
33/26/24

Results
Treatment efficiency
Excellent repigmentation was observed in 76%, 55% and 53% of
patients treated with the BG, CMT and NCES methods, respectively. Of all the patients, 92%, 82% and 81% obtained a
satisfactory result (450% repigmentation) with the BG, CMT
and NCES methods, respectively (Figure 1). Differences were
observed between the BG and CMT methods (p ¼ 0.038), and the
BG and NCES methods (p ¼ 0.017), but not between the CMT
and NCES methods (p ¼ 0.986) (Table 2 and Figure 2).
Treatment efficacy on different locations of vitiligo
lesions
The extent of repigmentation in the head neck and trunk was
better than that in the extremities with all the three transplantations methods. In the BG group, excellent repigmentation was
achieved in 30/33 patients (91%) with vitiligo on the head and
neck, compared with 21/26 patients (81%) with vitiligo on the
trunk, and 12/24 patients (50%) with vitiligo on the extremities.
The percentage of repigmentation differed between the extremities and the head/neck (p ¼ 0.003), and the extremities and trunk
(p ¼ 0.037), but not between the head/neck and the trunk
(p ¼ 0.284) in this group. Differences were observed between
the extremities and the head/neck, and between the extremities
and trunk, but not between the head/neck and trunk in the CMT
and NCES groups (Table 3).

Comparison of three transplantation methods in vitiligo

DOI: 10.3109/09546634.2015.1034068

No differences in the acral lesions were observed in any group:
74%, 58% and 58% had a satisfactory result (450% repigmentation) with the BG, CMT and NCES methods, respectively (CMT
versus NCES p ¼ 0.977; BG versus CMT p ¼ 0.350; BG versus
NCES p ¼ 0.330).
Color match of the recipient site
Difference in the time of onset of repigmentation were observed
among these groups, with repigmentation first appearing after 10,
20–30 and 430 days in the BG, CMT and NCES groups,
respectively. Nearly uniform color was achieved in the recipient
sites by the CMT and NCES methods. However, by the BG
method, we observed 22 cases with hyperpigmentation, which
required 46 months to fade, in order to match the normal skin
color.
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Adverse effects
None of the patients developed infection, milia or visible scarring
at any donor or recipient site.
Table 2. Outcome of three different transplantation methods.
Results

BGa n (%)

Excellent
Good
Fair
Poor

63
14
3
3

(76%)
(16%)
(4%)
(4%)

CMTb n (%)
46
22
9
6

(55%)
(27%)
(11%)
(7%)

NCESc n (%)
44
23
9
7

(53%)
(28%)
(11%)
(8%)

p Value: pab ¼ 0.038, pbc ¼ 0.986, pac ¼ 0.017. Significant p value
50.05.

Discussion
Vitiligo represents a common cosmetic problem, and current nonsurgical modalities for vitiligo are not always satisfactory (8).
Accordingly, surgery is indicated for all the types of stable vitiligo
that do not respond well to medical therapy.
We here evaluated the efficacy of three transplantation
methods: BG, CMT and NCES. All the three transplantation
methods were performed on each patient at the same time and
area. Of the 83 patients, 92%, 82% and 81% obtained a
satisfactory result (450% repigmentation) with the BG, CMT
and NCES methods, respectively. Moreover, the recipient site had
a considerable influence on the repigmentation results, with
repigmentation on the head/neck and trunk being better than that
of the extremities. Different repigmentation rates were observed
in different locations by different methods. Lesions on the
extremities are usually more resistant to medical treatment,
possibly due to the minimal density of the hair follicles acting as a
melanocyte reservoir, the relatively low melanocyte density or the
enhanced risk of repeated friction or trauma to the extremities
compared to the head, neck or trunk (9).
BG is useful for treating small lesions (10). Gupta et al. (11)
treated 10 patients with BG and found that 13 of the 15 patches in
8 of 10 patients showed 475% repigmentation. In our study, BG
was superior to the other two transplantation methods. Many
comparison studies on grafting techniques have shown that
maximum repigmentation is achieved with either split-thickness
grafting or suction blister grafting (12). However, in these
techniques, the DR ratio is 1:1. Hence, only small areas can be
treated per session, and we therefore recommend treating large
vitiliginous areas with cellular transplantation.

Figure 2. Intra-patient comparison of the
results of treatment with three transplantation
methods of a vitiligo area situated at the
chest. (A) is for BG, (B) is for cultured
melanocytes transplant and (C) is for NCES.
(a) Before surgery and (b) 12 months after
surgery showing 490% repigmentation.

Table 3. Outcome after 12 months of three different transplantation methods at different body sites.
Position

Excellent n (%)

Good n (%)

Fair n (%)

Poor n (%)

p Value

30 (91%)
21 (81%)
12 (50%)

3 (9%)
5 (19%)
6 (24%)

0
0
3 (13%)

0
0
3 (13%)

pab¼0.284
pbc¼0.037
pac¼0.003

24 (73%)
16 (62%)
6 (25%)

6 (18%)
8 (31%)
8 (33%)

2 (6%)
2 (7%)
5 (21%)

1 (3%)
0
5 (21%)

pab¼0.555
pbc¼0.013
pac¼0.003

22 (67%)
16 (62%)
6 (25%)

10 (30%)
5 (19%)
8 (33%)

1 (3%)
4 (15%)
4 (17%)

0
1 (4%)
6 (25%)

pab¼0.199
pbc¼0.033
pac¼0.001

BG
Head Necka
Trunkb
Extremitiesc
CMT
Head Necka
Trunkb
Extremitiesc
NCES
Head Necka
Trunkb
Extremitiesc
Significant p value 50.05.
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Transplantation of cultured melanocytes is a well-established
procedure to treat vitiligo (13,14). In a study by Hong et al., 102
patients with stable vitiligo were divided into low (DR ratio
51:10) and high DR ratio groups (DR ratio 1:10–1:60) and treated
by this method. However, no difference was observed between
two groups in terms of repigmentation (2). In our study, there is
no significant difference between two CMT and NCES.
NCES, which was first introduced by Gauthier and SurleveBazeille (15), has been demonstrated to represent an effective
treatment for vitiligo. NCES allows transplantation to a recipient
area larger than the donor area, with the reported DR ratios
ranging from 1:3 to 1:10 (16,17). This method requires a wellequipped laboratory and trained laboratory personnel, and is more
complicated than skin grafting, but still relatively simple and
inexpensive, compared to CMT.
Thus, we here chose the different transplantation methods
depending on the sizes of the lesions: the BG, NCES and CMT
methods are recommended for small (10 cm2), intermediate
(10–30 cm2) and large (430 cm2) vitiliginous areas, respectively.
In conclusion, we found that all the methods were safe and
effective. Further large-scale, double-blinded studies on vitiligo
transplantation methods are needed in order to determine the
most efficacious and safe techniques.
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