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Correlating epidermal thickness
and basement membrane length
to angiogenesis in the centre and
the periphery of vitiligo lesion

Sir,

In vitiligo it is well-documented that epidermis is thicker
than in normally pigmented skin in frozen sections
and that inflammatory changes are more frequent and
intense in the epidermis and dermis of perilesional
skin. Moreover angiogenesis, vascular endothelial
growth factor (VEGF)-positive cells and mast cells are
increased in the center compared to the periphery.[**

Based on the above we investigated the thickness of
keratin, the subjacent epithelium and the length of
the basement membrane in the center (final stage)
and the periphery (initial stage) of vitiligo, in order to
find any difference between the two areas of the same
lesion and a possible correlation between epidermal
thickness and increased dermal angiogenesis.

After the approval of the Ethical Committee of the
Medical School of the University of Athens biopsies
were taken with informed consent from a group of
33 Greek patients (9 men, 24 women; age range, 20—
72 years), with different phototypes [Fitzpatrick II
(n=7), Fitzpatrick Il (n=11), Fitzpatrick IV (n=15)], all
suffering from generalized vitiligo vulgaris, stable for
at least 2 years. The patients did not reveal any hyper-
or hyposensitivity to pain, heat, cold, tickle, or touch,
and did not show other abnormal sensations in their
involved or clinically nondepigmented (uninvolved)
skin areas. The duration of the disease ranged from 2 to
35 years. The patients had not received any treatment
for vitiligo for the last 5 years atleast.

Biopsies (4 mm) were taken from the center and the
periphery of the same lesion in each patient. Every
effort was made to ensure that the diameter of tissue
taken, the subsequent measurement of basement
membrane length and the percentage of shrinkage
of the tissue specimen after excision, due to skin
elasticity would not be affected by the procedure. The
thickness of keratin layer and subjacent epithelium
(granular layer to basement membrane) was measured
in H-E (Hematoxylin-Eosin)-stained sections (center
and periphery). The length of the basal membrane was
measured in PAS (Periodic Acid-Schiff)-stained sections.
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All above measurements were performed semi-
automatically. Specifically, for the measurement of the
thickness were selected five different sites including
the thicker and the thinner of each section. Then by
the appropriate image analysis software (Image ProPlus,
V.5, Media Cybernetics, Bethesda, MD, USA) the
measurements were performed automatically. A grid of
4-mm long was used to perform accurate measurement
of the full length of the basal membrane and cases with
slides not properly embedded and cut and with different
full length between center and periphery were excluded.

Endothelial cells were visualized using mouse
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monoclonal antibody against CD34 (Novocastra, Leika
Microsystems, Newcastle upon Tune, UK).

The evaluation of histochemical and
immunohistochemical stains was made by image
analysis.

Statistical analysis was based on paired-t test.
Results are demonstrated in Tables 1-3.

The increased thickness of the stratum corneum and
the underlying epidermis and the loss of melanin
were constant findings in all our cases, both in sun

Table 1: Analytical results of the samples examined

Case Center, Periphery, Center, Periphery, Center, Periphery,  Center, length Periphery,
no stratum stratum epidermis epidermis number number of basal length of basal
corneum corneum thickness thickness of blood of blood membrane membrane

thickness (um)  thickness (um) (wm) (um) vessels vessels (um) (wm)

1 17.5 17.0 40.1 38.7 34 28 1736 1673

2 18.5 18.3 42.8 41.1 30 18 4032 3721

3 17.5 16.7 35.6 224 57 31 4276 2898

4 19.0 17.3 31.8 29.6 28 20 2048 2041

5 18.3 17.8 28.2 19.3 71 64 2907 2022

6 19.1 17.8 40.6 32.2 45 31 2145 2094

7 18.3 17.9 28.7 21.8 32 27 2832 2577

8 18.6 17.5 355 28.5 28 33

9 17.8 16.9 40.2 39.2 65 60 2402 1986

10 19.0 18.6 32.7 31.6 28 20 3007 1997

11 18.3 17.7 39.9 36.5 40 32 1755 1753

12 18.8 17.9 29.7 21.2 48 40 2191 1824

13 18.6 17.0 46.3 38.8 86 59 1399 1277

14 18.5 17.0 33.3 329 21 16 2113 2096

15 19.3 18.6 27.6 18.2 68 43 2115 2074

16 18.1 16.3 315 29.2 32 39

17 18.4 17.6 37.8 29.2 37 35 2534 1443

18 18.9 18.0 35.2 30.2 25 19 2447 2300

19 18.8 17.8 41.2 32.6 52 38

20 18.3 17.0 29.2 27.6 54 30 2870 2269

21 19.2 18.5 45.2 41.7 47 31 2206 1822

22 17.4 16.7 37.6 31.2 68 44 1580 1420

23 18.5 16.0 40.2 30.7 72 58 3132 2576

24 17.6 17.0 41.2 35.7 35 44

25 18.0 17.0 37.8 36.5

26 17.8 171 31.6 29.6

27 18.5 18.8 291 20.3

28 16.9 16.2 29.5 21.6 2086 1361

29 19.1 18.2 30.2 22.2 3212 3203

30 17.8 16.6 37.5 30.2 1805 1740

31 17.8 17.0 27.6 249 2422 2185

32 17.5 16.6 31.6 23.6 2752 2574

33 19.5 16.1 38.9 38.1 2104 1813
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Table 2: Statistical correlation between thickness of stratum corneum and epidermis, number of blood vessels and length of the
epidermis in the center and the periphery of vitiligo lesion

Correlations

Center, Periphery, Center, Periphery, Center, Periphery, Center, Periphery,
stratum stratum epidermis epidermis number number length length
corneum corneum thickness thickness of blood of blood of basal of basal
thickness thickness (um) (Um) vessels vessels membrane membrane
(um) (pm) (um) (um)

Centre, stratum Pearson 1

corneum correlation

thickness (um) Sig. (2-tailed)

Periphery, Pearson 0.711* 1

stratum corneum  correlation

thickness (Um)  gjg. (2-tailed)  0.0001

Center, Pearson 0.049 -0.084 1

epidermis correlation

thickness (Um)  sjg. (2-tailed)  0.794 0.652

Periphery, Pearson -0.030 -0.124 0.862* 1

epidermis correlation

thickness (Um)  gig. (2-tailed)  0.875 0.506 0.0001

Center, number Pearson -0.076 -0.224 0.156 -0.133 1

of blood correlation

vessels Sig. (2-tailed)  0.731 0.305 0.468 0.537

Periphery, Pearson -0.290 -0.393 0.134 -0.108 0.835** 1

phery.

number of blood correlation

vessels Sig. (2-tailed) 0.179 0.063 0.533 0.615 0.0001

Center, length of Pearson 0.269 0.340 -0.180 -0.245 -0.118 -0.166 1

basal membrane correlation

(um) Sig. (2-tailed)  0.226 0.122 0.401 0.248 0.620 0.483

Periphery, Pearson 0.379 0.366 -0.118 -0.114 -0.258 -0.332 0.839** 1

length of basal correlation

membrane (um) Sig. (2-tailed) 0.082 0.094 0.582 0.596 0.273 0.153 0.0001

Table 3: Percentage mean, median and standard deviation values of the thickness of stratum corneum and epidermis, the number
of blood vessels and the length of the epidermis in the center and the periphery of vitiligo lesion

Stratum corneum
% Increased thickness
of the center compared
to the periphery

Epidermis
% Increased thickness
of the center compared
to the periphery

Blood vessels
% Increased number
of center compared
to the periphery

Basal membrane
% Increased length of
the center compared

to the periphery

N Valid

Mean

Std. Error of mean
Median

Std. Deviation
Minimum
Maximum

31
5.37
0.58
4.95
3.25

-1.60
15.63

33 24 24
20.87 31.08 19.00
2.82 5.71 4.21
19.33 31.41 10.58
16.20 27.96 20.65
1.22 -20.45 0.1
58.93 83.87 75.61

and non-sun-exposed sites, independently from the
age of the lesion. In our study the thickness of stratum
corneum and underlying epidermis in the center was
higher, compared to the periphery of the lesion and
basal membrane was longer in the center than in the
periphery. Increased length of basement membrane
is the result of increased number and/or length of
epidermal rete ridges. All the above measurements
allow us to conclude that the depigmented epidermis in
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vitiligo became hyperplasic with increased rete ridges.

It is well known that there are two routes of
photoprotection, pigmentary and nonpigmentary route
(increase of epidermal thickness). The last one is seen
in vitiligo.®! Epidermal hyperplasia in vitiligo occurs
independently both in high and low sun exposed
body areas.!
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It has been reported that UV (Ultra Violet) exposure
induces proliferation of the epidermal cells. Even a
single exposure to UVB radiation can induce erythema,
epidermal hyperplasia, and increased cutaneous
vascularization.™

The increased number of dermal blood vessels in
the center is also accompanied by hyperplasia of the
overlying epidermis in 87% of our cases.

Epidermal hyperplasia and angiogenesis have
an intimate relationship. Epithelial cells are
dependent on the dermal blood supply during
the phases of hyperproliferation. Evidence
suggests that the stimulus for cutaneous
neovascularization originates from epidermal, not

dermal, cells.!!

Angiogenesis accompanied by epidermal hyperplasia,
is a histological finding observed also in psoriatic
lesions. In psoriasis the morphological alterations of the
blood vessels are prior to visible epidermal hyperplasia
accompanied by lymphocytic infiltration.® In vitiligo
there is not any known temporal correlation between
increased angiogenesis and epidermal hyperplasia
in the center of the lesion, where there is almost no
lymphocytic infiltration.?

Factors like TNF-oo (Tumor Necrosis Factor-alpha)
and IL-6 (Interleukin-6) are increased in the center
of vitiligo lesion compared to the periphery and can
induce hyperplasia of the epidermis and increased
number of blood vessels.”!

In our study there wasn’t any linear correlation between
these two parameters in the center of the lesion.

The loss of melanin leads to the above histopathological
changes in the end stage of vitiligo, whereas its
presence is important to maintain the mnormal
cutaneous histological picture. This study, to the best
of our knowledge, is the first to demonstrate the higher
epidermal hyperplasia of the center compared to the
periphery in vitiligo lesions, to correlate this epidermal
hyperplasia to increased dermal angiogenesis and to
attempt the measurement of basal membrane. Epidermal
hyperplasia and accompanying increased angiogenesis
may be part of a possible repairing/protective process.”!
We believe that the histological picture can help us
understand disease’s pathogenesis better and lead us
to choose the proper treatment.
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