February, 2016/ Vol 4/Issue 2

ISSN- 2321-127X

Research Article

Randomized control trial to compare the efficacy of split thickness

transplant
management of stable vitiligo

Talukdar K, Mitra D?

versus autologous melanocyte

transplant in the

Dr. Krishna Talukdar, Associate Professor & IncleatgOD, Jorhat Medical College, Jorhat, Assabr. Debdeep
Mitra, Graded Specialist, Air Force Hospital Jortfetsam, India.

Addressfor Correspondence: Dr. Krishna Talukdar, Email: drkrishna.talukdar@ dinsam

Abstract

Background: Stable cases of vitiligo can be managed surgicaly over the years there has been a shift in the
management protocol from the time tested epidetinalie grafting techniques to the newer melanooyteellular
transplant techniques. This randomized control brées evaluated the relative efficacy of both ttamsplant techniques
in the management of stable cases of vitiligo witleast one year of stabilityl ethods: Epidermal split thickness grafts
were harvested from medial aspect of thigh. Ingpkt thickness epidermal grafting technique the@atotissue was
directly transplanted on the dermabraded vitiligimoareas. In the autologous melanocyte transpleciinique
melanocytes were harvested from a donor split tiésk graft as a melanocyte rich cell suspensioighwiias then
transplanted to the recipient area that had begerScially dermabraded. 50 patches of vitiligo patients were
randomly allocated into 2 groups to receive eitbfethe two interventionsResults: An excellent response was seen in
64% cases with the melanocyte cell suspension igeénand in 52% with the split thickness epiderrgedfting
technique Conclusion: Both the surgical techniques are effective in ilitg re-pigmentation in recalcitrant but stable
lesions of vitiligo. Large areas of skin can be e®@d with a smaller donor skin using melanocytesfer technique;
however melanocyte transplant method is more tiomsgeming, and a labor intensive process, requstate of the art

equipments with a sterile laboratory and dermatgeny setup.
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I ntroduction

Vitiligo is chronic pigmentary dermatoses that proels
hypo-pigmented or de-pigmented macules which result
from reduction or absence in the number of epiderma
melanocytes in mucous membrane and/or skin. Itslead
to severe cosmetic disability and in addition te it
immense socio-psychological ramifications. Treatmen
in vitiligo is based on decreasing the diseaseviagti
thereby achieving stability and later inducing
pigmentation. Most of the times, medical therapyhie
form of immune-suppressives or phototherapy, alene
not sufficient and the vitiliginous macules may em

as it is without showing any repigmentation. Suget

of patients who are stable for more than 1 year are
considered fit for surgical treatment options iwiihg
transfer of epidermal skin sheets or autologous
melanocytes [1].These surgical procedures basically
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donate some viable melanocytes to the affected @rea
depigmentation. These viable pigmentary cells hes t
stimulated by different means like phototherapy
including Narrow Band Ultra-Violet B therapy or
PUVA-sol therapy. These techniques are collectively
known as surgical grafting procedures and theyaare
popular choice among dermatologists. The extether
area of the vitiligo lesion to be treated, the afe¢he
patient, the site of the de-pigmented lesions,epati
expectations and lastly the expertise of the tngati
surgeon are few of the factors that help in degdhe
grafting procedure to be performed. In generalftigig
techniques in managing stable vitiligo are divided
mainly into two groups: Tissue grafting and celtula
grafting procedures. [2,3)s the former group includes
the different techniques of transferring tissueftgras a
whole to the involved recipient skin, the latteogp
involves further separation of these epidermal tgraf
into cellular components. These cellular components
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are then spread on to the dermabraded recipient
skineither as such or after growth and multiplizatin
culture media. Generally, tissue grafting procedae
much easier and simpler to perform than the cellula
transplantation methods. Replenishing melanocytes
selectively within depigmented macules is a prongsi
and novel treatment [2,3,4]. We undertook this ptid
compare the two methods of grafting procedure in
stable vitiligo, namely melanocyte rich cell susgien

and epidermal graft transfer for replenishing thet |
melanocytes in the vitiliginous macules.

Material and Methods

This was a randomized control study wherein 25
unresponsive sites of stable vitiligo, each wererated
upon by the 2 modalities, i.e. split thickness epicil
graft transfer and non cultured autologous melat@ocy
transfer technique leading to a total of fifty siie all,
over a period of one year. Simple random sampling
method was used to randomize the 50 patches déstab
vitiligo. Patients having a stable form of vitiliggno
increase in the size of the lesion for at leasédryand
with a of body surface area involvement of up to a
maximum of 20% were included in the study. The
pigmentation was compared to the pre-proceduresstat
after 6 months post procedure based on observationa
analysis and comparing digital photographic records
No blinding was done in the study.

Sample size calculation was done based on the
incidence of vitiligo in the society as mentionedthe
various studies followed by statistical calculation
Though the calculated sample size was 22, twenty fi
unresponsive sites were considered for surgeryali e

of the modalities, leading to a total of fifty ste all.

Pre operative work-up consisted of an informed
consent, clinical photographs, screening for Hépdl

and HIV infection and charting of the area to baftgd.

Two techniques were employed: the epidermal graft
transfer technique [3,4,5] and autologous melarcyt
cell suspension (non cultured melanocyte) technique
[6,7,8,9] . Epidermal split thickness skin grafting
claimed to be the one of the most successful antongs
the tissue grafting procedures in vitiligo at presiel].

Non culture autologus melanocyte transplant on the
other hand is a type of cellular grafting whichahxes
separation of of a split-thickness skin graft inte
different cellular components in a controlled
environment in the presence of a nourishment media.
The cellular suspension which consists of a mixtfre
melanocytes and epidermal keratinocytes is then
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applied on to a dermabraded recipient area. The
procedure of melanocyte transplant offers certadg k
advantages over the traditional tissue grafting
techniques in that a larger area of depigmented i

be managed in a single operating session and with a
much smaller size of donor skin graft.

Donor site: Usually cosmetically not so importaites
like the medial aspect of thighs or the buttockgewe
selected for harvesting the donor tissue. About- one
tenth the size of the recipient depigmented area wa
selected as the donor site in the melanocyte ttanisp
technique; however the donor and the recipient size
were approximately same in the epidermal graft
transplant technique. It was cleaned and drapeé. Th
site was anesthetized locally and a very supelfitian
graft was harvested using Silver's skin graftingfén
The raw donor area over the inner aspect of thigts
then dressed with Sofra-tulle after achieving
hemostatsis.

Laboratory procedure for melanocyte separation: The
skin grafts obtained were immediately transferred t
5 ml of 0.25% trypsin-EDTA solution contained in a
petridish. This mixture of trypsin-EDTA with epideal
grafts was incubated at 37 °C for one hour. Thdtgra
were then gradually transferred onto a dish coirtgin
ten ml of melanocyte nourishment medium i.e. DMEM-
(Dulbecco's modified eagle medium/F12). This media
also diluted and terminated the proteolytic actmin
trypsin. Laminar air flow bench and strict asepses
maintained throughout the procedure. The epidermis
was scraped and teased gently from the dermis with
forceps till it was clear of any dark pigment. Tdermal
pieces were discarded and the pigmented epidermal
pieces were retained. Care was taken that the gsinge

of the melanocytes did not take a long time as this
would hamper the vitality of the melanocytes. The
contents of the petridish were transferred graglhuaito

a centrifuge tube and centrifuged for 10 minutes at
3000 rpm. The pigmented cell pellet rich in
melanocytes and keratinocytes settled down at the
bottom. The supernatant fluid was kept aside to be
reused for soaking the gauze pieces for dressimg, a
the cell pellet, containing cells rich in melanastwas
taken. The pellet was again re-suspended in a total
volume of 0.6 ml DMEM medium and transferred
gradually in steps to a syringe.

Recipient site (vitiliginous area): These areas ewer
dermabraded down to the papillary dermis with a CO
ablative Laser in a de-focussed mode or a diamond
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fraise wheel electrical dermabrader after surgical vigorous physical activities and to carry out only
cleaning and infiltration of local anaesthesia. restricted movements for next one week.

The epidermal graft was placed on the dermabraded Post operative care: Analgesics and oral antitsotic
area in cases managed with epidermal sheet grafting were given for a total duration of 5 days in a# tases.
and the cell suspension was applied evenly on the Donor area dressing was changed on every second day

abraded area and spread uniformly with spatuldnén t and for the recipient areas, the dressing was rethov
melanocyte grafting technique. The areas were egver after a total of one week. PUVASOL (1:10) was added
initially with a collagen dressing and there-afteith for accelerating the repigmentation process and was

gauze pieces soaked in DMEM/F12 and held in place started two weeks after the erythema subsided. The
by transparent Tegaderm dressing. Patient was toade patients were followed up at one, two, three and
lie down for 30 minutes with limb elevation if raced six months after procedure for assessing re-
and then discharged with the instructions to avoid  pigmentation.

Results

A total of 20 patients were enrolled in this randioed control study, which included 25 sites of dgpéntation for
autologous melanocyte—keratinocyte transfer anagi#&s for epidermal graft transplant. In the metyte transplant
group 9 patients were enrolled with 25 unresponsiepigmented sites. 6 were males (66.7%) and 3Y33were
females. In the epidermal graft transplant grouppafients with 25 unresponsive depigmented site® warolled. 5
(45%) were male patients and 6 (55%) were fematethe melanocyte transplant group, minimum duraté vitiligo
was 2 years and maximum duration was 12 years; rdagation was 7.00 * 3.43 years. In epidermal girafhsplant
group, minimum duration of vitiligo was 4 years amaximum duration was 13 years; mean duration wa3 ¥ 4.25.
Demographically and statically both the groups wemeparable.

Post operative evaluation: At first follow up, dtiserum and crusted scabs were seen after rembgedssing from the
treated recipient areas, partially attached tskie surface leaving behind erythematous depignieatea. Infection and
pus discharge was noted at one of the sites faligwmelanocyte transplant technique and 5 siteeviitlg epidermal
graft transplant technique; all of which resolveithim a week of oral antibiotics without any scagi Percentage of re-
pigmentation was calculated after six months ofcpdure, for both the groups and the same has bightighted
in Table 1.

* In the epidermal graft transplant method, 13 (53%fches showed good re-pigmentation, i.e. more #@#4 re-
pigmentation [Fig. 1], 5 (20%) patches showed faipigmentation, i.e. 30-69% repigmentation, 7 (2§%4tches
showed a poor re-pigmentation, i.e. less than 3®@igmentation.

* In the melanocyte transplant method, 16 (64%) Emtcbhowed good re-pigmentation, i.e. more than 76%
pigmentation [Fig2], 5 (20%) patches showed fahpigmentation, i.e. 30—69% re-pigmentation, 4(168ajches
showed a poor re-pigmentation, i.e. less than 3®igmentation.

DONOR AREA PREPARATION

Clean Anaesthesia Silver’s knife Thin graft
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‘ PLACING THE EPIDERMAL GRAFTS

Dermabrasion Placing the graft &Collagen dressing

Fig. 1: Epidermal graft transplant: procedure and results

INCUBATION

MELANOCYTE TRANSPLANT

Trypsin- EDTA

8ml-0.25%
m Epidermis upwards

| 37 deg C-50 min

‘ APPLICATION OF CELL SUSPENSION ’ ‘ EPIDERMAL SEPARATION ‘
Melanocyte nourishment media Dermis separated from
(DMEM) epidermis

Applying cell suspension Gauze piece- DMEM soaked
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Before After 8 weeks

Table-1: Percentage of repigmentation.

Fig. 22 Melanocytetransplant : Procedure & Results
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Pre - op After 6 months

Repigmentation Epider mal grafting M elanocyte transplant P value
Poor £30%) 7 4 0.059
Fair (31%—70%) 5 5

Good (>70%) 13 16

Total No of grafts 25 25

No difference was noted in the extent re-pigmémtgprocess in the two methods statistically. Ghiage test was used
as the statistical test and p-value for the degfem-pigmentation noted after 6 months was 0.0@%ich was >0.05;
therefore there was no statistical association éetwmnethod used to treat and the outcome thatpgmeentation. So
the final outcome was that re-pigmentation is irmefent of the modality of treatment used in thiglgt However in
patients of the melanocyte transplant group, mettehes showed excellent results as compared tepitermal graft

transplant group, though this was not statisticsifificant.

Both the methods proved that patches over lipg, faonk and hairy parts of extremities showed gaegigmentation
however patches over bony prominences over extiesyand acral areas had poor re-pigmentation.

Complications. One patient in the melanocyte transplant group tith patches and one patient in the epidermal graft
transplant group with four patches, after the pdoice noted a reactivation vitiligo. Both the reeipi and donor areas
were depigmented 1 month after the procedure. Nugmentation was noted even after 6 months ob¥lup. One
patient complained of pain and one patient hacherga and pus discharge at the donor site in tharnmoeyte transplant
group and one patient in the epidermal graft trexmggroup noted redness and foul smelling pushdigge at the donor
site and few of the recipient sites after 7 dayseothe dressing was removed. The infection wasraied with
one week of topical and oral antibiotics. This patihowever had excellent re-pigmentation.

Discussion

There are a number of dermato-surgical techniques
available to achieve repigmentation of stable igibi
such as suction blister grafting, follicular grajsplit-
thickness punch grafting, skin grafting [10], cudd-
melanocytes transplantation [11], and noncultured-
melanocytes transplantation [12]. Every method iteas
own advantages and disadvantages. As there are no
specific data or any prospective study available in
literature, it is wuneasy to recommend which
surgical approach to vitiligo offers the best réstihis
randomized trial was done to compare two of the
standard surgical procedures and a time tested
procedure was compared to novel and upcoming
procedure.

International Journal of Medical Research and Review

Tissue grafting techniques have traditionally been
linked to various deficiencies in the form of
cobblestoning, pigment mismatch, stuck on appearanc
inadequate pigment cover and patient discomfort. [13
Thus, these days there is an increasing shift tsvere
use of advanced technology in the treatment ofigati
and cellular transplant methods are favored owsué
transplants. Replenishing melanocytes selectively i
depigmented macules by autologous melanocyteseis on
such promising treatment. Autologous melanocyth ric
cell suspension transplant is essentially basedhen
principle of seeding of melanocytes i.e. transg@toh

of melanocytes from normal skin into a region of
depigmented skin, where melanocytes are either
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damaged or destroyed completely [14]. The advastage
of this technique over pre-existing treatment mibigal
are a small donor vs recipient skin ratio, no cebbl
stoning, good color match and probably excellent
cosmesis [15].

However, melanocyte transplantation procedure
requires state of the art dermato-surgery faciligad
has a steep learning curve. The procedure is exgens
and is available across very few centres in thentgu
Epidermal sheet grafting on the other hand is glm
procedure and can be easily performed in resowoe p
setting with excellent patient satisfaction.

The biggest difference between the two methods was
the donor and recipient skin area ratio. The darat

the recipient surface area was approximately timeesa
in the epidermal grafting technique but about 1ah
normal skin could cover upto 10 érof depigmented
skin in the melanocyte transplant method, thus
highlighting the gradual shift in the treatmenagtgies

for surgical management of stable cases of vitiligo

This was a comparative study of efficacy of epidarm
tissue grafts versus melanocyte transplant in the
management of stable vitiligo in 50 patches of Istab
vitiligo. Patients who satisfied the inclusion and
exclusion criteria were enrolled for the study. Tasic
principle in both the transplant technique was
replenishing normal melanocytes to the melanocyte
depleted areas. Further pigmentation was accetebgte
photo-therapy. It seems likely that cytokines armigh
factors released during wound healing phase alkgs he
in the multiplication of transplanted melanocytes.
Pigmentation in the treated areas gradually ine®as
size due to melanocyte proliferation and migratoml
increased melanin production under the influence of
cytokines secreted by surrounding keratinocytes.ddu

50 patches operated upon, good results were seen in
64% patches by using melanocyte transplant method
and 52% by using epidermal grafting method. Sirilar
fair results were seen in 20% patches both by epidle
split thickness transplant and melanocyte trangplan
method. Poor results were seen in 16% patches by
melanocyte transplant method and 28% patches by
epidermal transplant method.

Extensive search in literature did not yield any
controlled study comparing these two standard
modalities of therapy in stable vitiligo. As thewere no
randomized trials and to standardize the protofmis
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surgical management of stable vitiligo in our p@piain
this study was undertaken.

In our study there no statistical difference wasnfi
between the two groups, meaning that both the
procedures were definitely beneficial to the paten
However the melanocyte transplant method did show
slightly better cosmetic results.

Covering larger areas of skin with small donoruess
was the main advantage of the melanocyte transplant
technique. However this method was more time
consuming.

Limitations of both procedures

*Taking an epidermal graft requires expertise aasl &
learning curve.

*The pathogenesis of vitiligo is still poorly undtod,
so the stability of vitiligo and reactivation ofseiase
activity in future after any surgical technique canhbe
predicted as there are no objective markers toigred
stability effectively.

*Patients with extensive vitiligo involving moreat
20% of body surface area are not suited for angicair
technique.

Conclusion

In patients having stable vitiligo, surgical manage is

an effective technique to produce homogeneous
pigmentation as in these cases medical management
alone is not effective. Both tissue and cellulansgplant
techniques are equally effective in obtaining
pigmentation of vitiligo. Melanocyte transfer teddume
is time consuming and labour intensive techniqué&kwh
requires a sophisticated laboratory setup, thotglan
cover vitiliginous areas 10 times the donor aré¢as |
therefore suitable to cover large body surface sarbba
has a definite advantage over conventional epiderma
split thickness grafting as it requires very litdenor
skin. We propose that, though the difference betwee
the two grafting procedures was not statistically
significant, the split thickness epidermal grafinsfer
technique method is simpler, less time consumimd) an
requires less technical expertise. Hence epidegnat
transfer technique should be the first choice taphn
when it comes to not so widespread cases of \atilig
When area involved is large, and in centers where
technical expertise and trained manpower are alajla
the melanocyte transplant technique can be undartak
Patients were generally satisfied with the reswltsoth
methods, as patients had a fairly decent cosmetic

re-
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outcome and both the procedures were day care OPD
procedures. Further large scale randomized patient

studies are required, especially with melanocyte
transplant methods, to confirm the efficacy of
autologous melanocyte transplant techniques asstlais
novel technique and very few studies are documeinted
literature. The patients also need to be followedra
longer duration to note the long term complicatians
the status of re-pigmentation and stability of ligt
after a period of time.
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