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ABSTRACT
Aim: Vitiligo is a chronic skin disease and considered to be an autoimmune, neural, and autocytotoxic 
pathophysiology in which mainly the melanocytes in the epidermis are focused and destroyed. 
Therefore, alterations in the choroid and retinal pigment epithelium are expected, and there are very 
few publications using modern technology in research of this subject.
This study aimed to examine the optic disc, retinal nerve fiber layer (RNFL), and choroidal thickness 
in patients with vitiligo by spectral-domain optical coherence tomography (SD-OCT) as a prospective 
observational study.
Material and Methods: This single-center prospective cross-sectional study included 40 eyes of 40 
patients with vitiligo and 42 eyes of 42 healthy individuals. The RNFL thickness, choroidal thickness, 
and optic disc parameters (rim area, disc area, and cup volume) were compared between the two 
groups. 
Results: The study consisted of 21 female and 19 male in the vitiligo group, and 21 female and 21 
male in controls; no difference was found in gender distribution between two groups (p=0.836). Vitiligo 
and control groups had similar optic disc parameters, and RNFL and choroidal thicknesses; so the 
differences in the mentioned parameters did not differ statistically (p>0.05 for all). 
Conclusion: Vitiligo patients’ optic disc parameters, and RNFL and choroidal thicknesses did not differ 
from those in healthy individuals. Based on unknown pathogenesis, the melanocytes at the choroidal 
region may have compensatory mechanisms in vitiligo. 
Keywords: Choroid, OCT, Retina, Vitiligo

ÖZ
Amaç: Vitiligo, kronik bir deri hastalığıdır ve esas olarak epidermisteki melanositlerin hedef alındığı ve 
yok edildiği otoimmün, nöral ve otositotoksik bir patofizyoloji olarak kabul edilir. Bu nedenle koroidde ve 
retina pigment epitelinde değişiklikler beklenir ve bu konuda modern teknolojiyi kullanan çok az yayın 
mevcuttur.
Bu çalışmada, prospektif - gözlemsel bir çalışma olarak vitiligolu hastalarda optik disk, retina sinir lifi 
tabakası (RSLT) ve koroid kalınlığının spektral alan optik koherens tomografi (SD-OKT) ile incelenmesi 
amaçlandı.
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INTRODUCTION 

Vitiligo is a chronic skin disease and considered to be an 
autoimmune, neural, and autocytotoxic pathophysiology in 
which mainly the melanocytes in the epidermis are focused 
and destroyed. Both genders are equally affected. It could 
arise at any age, but 70% of patients are under 30 years of 
age (1).

Many studies have proven that the loss of melanocytes in 
vitiligo patients is not restricted to the skin (2-4). In 1983, 
as first time Albert et al. showed the vitiligo disease also 
affects retina with hypopigmentation since then eyebrows, 
eyelashes, iris, ciliary body, and choroid is even thought 
to be affected (2). Hypopigmentation of iris, lens changes, 
hypopigmentation in retinal pigment epithelium (RPE), uvei-
tis can also be seen in vitiligo patients (3,4). The stroma lay-
er of the choroid is very rich in melanocytes (5). Therefore, 
alterations in the choroid and retinal pigment epithelium are 
expected, and there are very few publications using modern 
technology in research of this subject (2,6,7).

This study aimed to examine the optic disc, retinal nerve 
fiber layer (RNFL), and choroidal thickness in patients with 
vitiligo by spectral-domain optical coherence tomography 
(SD-OCT).

 MATERIAL and METHODS

The study approved by the Istanbul Medipol University 
Ethics Committee with the protocol number 10840098-
604.01.01.E5435- 14.04.2016. The study was conduct-
ed by the tenets of the Declaration of Helsinki and written 
informed consent was obtained from all the participants pri-
or to study initiation. Forty eyes of 40 patients with vitiligo 
(group 1) and 42 eyes of 42 healthy individuals (group 2) 
were included in this single-center, cross-sectional obser-
vational study. All SD-OCT measurements were performed 
in both eyes. Because no statistical difference was detected 
between the two eyes, data of 1 eye were selected random-
ly. Patients in group 1 were newly diagnosed with vitiligo by 
a dermatology specialist. Vitiligo was diagnosed by the der-
matologist based on depigmentation of skin and enhanced 

fluorescence in skin lesions underneath Wood light. The 
patients were not classified as periorbital, all the patients 
with vitiligo are included in the study. Subjects with a his-
tory of smoking, current or recent use of drugs that could 
affect choroidal thickness, active ocular infection or allergy, 
ocular surface scarring, previous ocular surgery, hyperten-
sion, known atherosclerotic disease, pregnancy, macular 
degenerations, choroidal pathology, glaucoma, high refrac-
tive error (patients with more than + 6 and −6 diopters), 
best-corrected visual acuity below 20/25, or patients with a 
systemic other disease were excluded. Healthy control sub-
jects were routine checkup patients. 

They were also examined by a dermatology specialist to 
exclude vitiligo or any other dermatological disorders. 

The Cirrus HD-OCT was used in all subjects’ examination. 
The optic disc cube 200×200 algorithm was used after pupil 
dilatation. Both eyes of each subject were scanned three 
times. All scans were obtained in the same session, and the 
time interval among the scans was within 5 to 10 seconds. 
The following optic disc parameters were analyzed: Rim 
area (RA), disc area (DA), and cup volume (CV). 

The RNFL measurements were obtained by the RNFL algo-
rithm within the three-dimensional data cube. The optic disc 
center was found by plotting the central dark point in the 
RPE. The 512 A-scans of 2-dimensional data were obtained 
by processing a circle of data with a radius of 1.73 mm from 
the central dark point via bilinear interpolation and smooth-
ing. The RNFL thickness map was created by measuring 
the average of these A-scans. The following parameters 
were analyzed: Thickness central subfield (TCB), volume 
cube (VC), and thickness average cube (TAC).

From this HD raster scan, two independent graders (G.D., 
C.T.) manually measured choroidal thickness using soft-
ware calipers (Figure 1). The foveal center was confirmed 
by comparing the orientation of the HD scan to the 5-line 
raster OCT scan. The subfoveal choroidal thickness (SFCT) 
was defined as the vertical perpendicular distance from the 
hyper-reflective line of Bruch’s membrane to the innermost 
hyper-reflective line of the choroido-scleral interface. The 

Gereç ve Yöntemler: Bu çalışmada vitiligolu hastalarda optik disk, retina sinir lifi tabakası (RSLT) ve koroid kalınlığının spektral alan optik 
koherens tomografi (SD-OKT) ile incelenmesi prospektif gözlemsel bu çalışma amaçlandı. Bu tek merkezli prospektif kesitsel çalışmaya 
vitiligolu 40 hastanın 40 gözü ve 42 sağlıklı bireyin 42 gözü dahil edildi. RSLT kalınlığı, koroid kalınlığı ve optik disk parametreleri (rim alanı, 
disk alanı ve cup hacmi) iki grup arasında karşılaştırıldı. 
Bulgular: Çalışmaya vitiligo grubunda 21 kadın ve 19 erkek, kontrol grubunda 21 kadın ve 21 erkek; iki grup arasında cinsiyet dağılımı açı-
sından fark bulunmadı (p=0,836). Vitiligo ve kontrol gruplarında benzer optik disk parametreleri, RSLT ve koroid kalınlıkları; yani bahsedilen 
parametrelerdeki farklılıklar istatistiksel olarak farklı değildi (tümü için p>0.05).
Sonuç: Vitiligo hastalarının optik disk parametreleri, RSLT ve koroid kalınlıkları sağlıklı bireylerden farklı değildi. Bilinmeyen bir patogeneze 
bağlı olarak, koroid bölgesindeki melanositlerin vitiligoda kendini telafi edici mekanizmaları olabilir.
Anahtar Sözcükler: Koroid, OCT, Retina, Vitiligo
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measurements were obtained at the fovea and 500 µm 
nasal and temporal to the fovea. The mean SFCT was cal-
culated by taking the average of these three values. 

The exclusion criteria for the HD-OCT scans were: The sig-
nal strength lower than six, saccades in the enface image, 
scans in which the line-scanning laser ophthalmoscope 
image did not have sharp uniform focus nor had poor centra-
tion, non-uniform illumination, or vitreous or media artifacts.

Statistical analysis was performed using SPSS 22.0 soft-
ware package. The normality of the distribution of each of 
the parameters was checked using the Kolmogorov-Smirnov 
normality test. The variables were normally distributed. The 
student t-test was used to compare the parameters between 
the two groups. Categorical variables (such as gender dis-

tribution) were compared by Chi-square test. The statistical 
significance value was accepted as p < 0.05.

 RESULTS

This study included 40 eyes of 40 patients with vitiligo and 
42 eyes of 42 controls. The mean age was 39±15 years 
in the vitiligo group and 32±14 years in the control group 
(p=0.167). There were 21 females and 19 males in the vitili-
go group, and 21 females and 21 males in the control group; 
no difference was found in gender distribution between the 
two groups (p=0.836). There was no statistical difference 
between the study and control groups in terms of intraocu-
lar pressure, axial length, visual acuity, and refraction error 
measurement. Table 1 presents the demographic and clini-
cal data of the participants.

Vitiligo and control groups had also similar optic nerve head 
parameters, and RNFL measurements (Figures 2-4). The 
optic disc parameters (rim area, cup volume, and disc area) 
were 1.3±0.2 mm2 and 1.3±0.2 mm2 (p=0.491); 0.1±0.1 mm3 
and 0.1±0.1 mm3 (p=0.370); 1.6±0.1 mm2 and 1.7±0.2 mm2 
(p=0.457) in the vitiligo group and control group, respective-
ly. The average RNFL thickness (92±8 µm vs 97±9 µm), 
the central subfield thickness (252±22 µm vs 254±13 µm), 
the volume cube (10.2±0.5 mm3 vs 10.3±0.4 mm3), and the 
average cube thickness (282±14 mm3 vs 286±12 mm3) were 
similar between the vitiligo and control groups (p=0.146, 

Figure 1: Choroidal thickness OCT image measurement 
method.

Table 1: The demographic and clinical data of the study and control groups.

Study Group (n=40 eyes) Control Group (n=42 eyes) p-value
Age (years) 39±15 32±14 0.167*
Gender (F/M) 21/19 21/21 0.836α

IOP (mmHg) 16.52±2.83 16.76 ± 2.07 0.562*
Axial length (mm) 23.47 ± 1.04 23.38 ± 1.12 0.321*
BCVA (Log MAR) 0.08 ± 0.22 0.06 ± 0.40 0.845*
Refractive error (D) (SE) − 0.37 ± 1.00 -0.25 ± 0.92 0.702*

F/M: Female/male, IOP: Intraocular Pressure, BCVA: Best-corrected visual acuity, D: Diopter, SE: Spheric equilavant 
*Student t-test. βChi-square test

Figure 2: Comparison of rim area, cup volume, disc area.
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p=0.682, p=0.499, and p=0.488; respectively). There was 
also no significant difference in choroidal thickness between 
the two groups (290±67 µm in vitiligo group, 290±25 µm in 
control group; p=0.994). Table 2 shows the outcome meas-
urements.

 DISCUSSION

The most common ocular pathology seen in approximately 
30 to 40 percent of vitiligo patients is in the retinal pigment 
epithelium (RPE) and choroidal layer. Albert et al. showed 

Figure 3: Comparison of average RNFL, thickness center 
subfield, volume cube, thickness average cube.

Figure 4: Comparison of vitiligo and study groups choroidal 
thickness.

Table 2: Optic nerve and RNFL parameters, and choroid thicknesses between two groups.

Parameters Vitiligo Group (n=40 eyes) Control Group (n=42 eyes) p-value*
Optic Disc
Rim Area (mm²)
Mean ± SD
Range

1.3±0.2
(1-1.9)

1.3±0.2
(0.9-2.1)

0.491

Cup Volume (mm3) 
Mean ± SD
Range

0.1±0.1
(0-0.3)

0.1±0.1
(0-0.6)

0.370

Disc Area (mm²)
Mean ± SD
Range

1.6±0.1
(1.4-2)

1.7±0.2
(1.4-2.5)

0.457

RNFL
Average RNFL thickness  (µm) 
Mean ± SD
Range

92±8
(79-109)

97±9
(81-114)

0.146

Thickness Central Subfield (µm)
Mean ± SD
Range

252±22
(214-292)

254±13
(232-276)

0.682

Volume Cube (mm3)
Mean ± SD
Range

10.2±0.5
(9.3-11)

10.3±0.4
(9.5-11)

0.499

Thickness Average Cube (mm3)
Mean ± SD
Range 

284±14
(256-306)

286±12
(264-305)

0.488

Choroid
Choroidal Thickness (µm)
Mean ± SD
Range

290±67
(128-390)

290±25
(240-327)

0.994

RNFL: Retinal nerve fiber layer
* Student-t test
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In the literature, many papers are published about choroi-
dal thickening in several systemic diseases affecting the 
eye vasculature, but the effect of vitiligo on choroid has not 
been investigated sufficiently. Ornek N et al. have inves-
tigated possible alterations in RNFL thickness in vitiligo 
patients and found no effect in RNFL thickness in vitiligo 
patients (21). On the other hand Aydın et al. found a poten-
tial loss of central retinal function with multifocal ERG in vit-
iligo patients but observed that the photoreceptor segment 
was preserved in OCT (11). They mentioned that patients 
with vitiligo may have potential changes in central retinal 
functions even if they have normal OCT findings and fundus 
appearance. Demirkan et al. showed that in vitiligo patients, 
the choroidal thickness of the optic nerve and surrounding 
area was significantly thinner in all regions except the optic 
nerve and its surrounding area compared to those in healthy 
subjects (7). Similar to that Öncül H. et al. have shown that 
the choroidal thickness of vitiligo patients was found out to 
be thinner compared to the control group (22).

Conversely, we did not find any difference in RNFL thick-
ness, choroidal thickness, and optic disc parameters (rim 
area, disc area, and cup volume) between the vitiligo group 
and the control group. We hypothesize the controversies 
between the studies by Demirkan et al., Öncül H. et al. 
and our study might depend on the heterogenecity of vit-
iligo disease itself (7,22). Also, we included patients with 
vitiligo who were newly diagnosed. It’s possible by the time 
melanocyte loss progress and vitiligo affects choroidal mel-
anocytes. Another possibility is that even if the choroidal 
melanocytes were affected, some vitiligo patients might 
have compensated mechanisms to increase fibromodulin 
and monocyte chemotactic protein-1 to maintain the normal 
choroidal vasculature. One of the limitations of this study 
may be the sample size because sample size calculation 
was not done but according to our previous studies the 
sample size is enough to have opinion about the real world 
effect of vitiligo on choroidal melanocytes. The other limi-
tation of this study may be the patients were not classified 
as periorbital, all the patients with vitiligo are included in 
the study. However, because vitiligo is a systemic disease 
involving all of the body we do not think that this limitation 
has an effect on the results.

In this study vitiligo patients’ optic disc parameters, RNFL 
and choroidal thicknesses did not differ from those in 
healthy individuals. Based on unknown pathogenesis, the 
melanocytes at the choroidal region may have compensa-
tory mechanisms in vitiligo. Longitudinal studies with more 
distinct methodology may also show whether the results 
hold true for distributions of the dependent and explanato-
ry variables other than the ones explored here, especially 
genome-based selections, might be more informative about 
the relation between vitiligo disease and choroidal structure.

that 27% of vitiligo patients had RPE hypopigmentation, 
and one patient had advanced retinitis pigmentosa-like pat-
tern (2). Conversely, Ilhan et al. showed that RPE was not 
affected (6). Wagoner et al. demonstrated a strong pres-
ence of vitiligo with uveitis (8). Nordlund et al. showed that 
vitiligo and uveitis co-occurrence were more than presumed 
and suggested that the same immunological mechanism in 
the skin and skin destroyed pigment cells (9). 

Albert et al. showed %5 uveitis cases in vitiligo patients 
(10). In the SD-OCT and mfERG study, Aydın et al. showed 
that photoreceptor segments were preserved in SD-OCT 
and central retinal function loss detected in mfERG (11). 

The function of extracutaneous melanocytes has been an 
exciting topic for researchers. Currently, we know melano-
cytes produce melanin pigments and store them in mela-
nosomes, so the skin is protected from ultraviolet radiation 
damage. The primary question is what melanocyte does at 
extracutaneous locations, such as the inner ear, heart, and 
leptomeninges, which are self sun-protective areas (12). 
This situation leads us to think if the melanocytes have oth-
er functions besides avoiding the intraocular reflections of 
the light (5). 

In human beings, melanocytes originate from the optic cup 
and the neural crest. The choroidal stroma contains a large 
number of melanocytes, which are neural crest-derived cells 
that migrate during eye development (13). The choroid, the 
most vascularized eye structure, has approximately seventy 
percent of the total eye blood flow (14). Melanocytes sur-
round the choroidal blood vessels. Shibuya et al. reported 
melanocytes play an essential role at morphogenesis and/
or upkeep of the normal choroidal vasculature (15). They 
observed normal RPE but a thinner choroidal layer second-
ary to lack of melanocytes in melanocyte-deficient Mitfmi-bw/
Mitfmi-bw mutant mice. Also, they found Mitfmi-bw/Mitfmi-bw mice 
eye had narrower vascular layers than those of wild-type 
mice eyes. Interestingly, when they performed an animal 
model using albino mice, they reported larger blood vessels 
than the control group in choroidal vasculature. Adini et al. 
found high amounts of fibromodulin and monocyte chemo-
tactic protein-1 in albino mice (16). Those two factors play 
a vital role in choroidal angiogenesis. Shibuya et al. con-
cluded the presence or absence of melanocytes might have 
different effects on choroidal vasculature (15).

When the lesional skin of a vitiligo patient examined histolog-
ically and immunohistochemically, mostly no melanocytes 
are observed, however infrequently melanocytes might 
be seen (17). The underlying pathology of melanocytes 
destruction in vitiligo remains unclear, although several the-
ories are suggested (18,19). When it comes to vitiligo clas-
sification, we see the term ‘vitiligo’ is an umbrella, including 
different pathogenic mechanisms causing the same clinical 
presentation. There are also unanswered questions about 
vitiligo assessment and treatment interventions (20).
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