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Abstract

Recently, mixed vitiligo (MV) was defined by Mulekar as the association of segmental vitiligo (SV) and non-
segmental vitiligo (NSV) in the same patient. Until now, SV and generalized NSV were considered to be separate
entities with a different distribution (unilateral or bilateral). Generalized vitiligo seemed to be more frequently
associated with other autoimmune diseases than SV. From the pathophysiological standpoint, it was hypothesized
that NSV was an autoimmune disease, while SV may result of a sympathetic dysfunction. The first pediatric case of
SV associated with NSV was reported in 2003 and 36 other observations were subsequently reported. In all these
cases, segmental involvement associated usually in a second step with the onset of bilateral vitiligo patches. In this
article, we describe, for the first time, two atypical cases of mixed vitiligo in which NSV involvement preceded the
onset of SV. In the light of these remarkable cases, different possible aetiopathogenetic mechanisms of MV are
discussed which may provide new insights into the pathogenesis of vitiligo.

Keywords: Mixed vitiligo; Segmental vitiligo; Generalized vitiligo;
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Introduction
Until the publication of the first case of Mixed Vitiligo (MV), SV

and NSV were considered for many years as separate entities with no
evident links between them except the loss of melanocytes. The
recently demonstrated association of SV and NSV has provided new
insights in the pathogenesis of vitiligo. Actually these two subtypes
could be considered as variants of a same disease spectrum.

SV and NSV as separate entities
Clinically, SV is characterized by a unilateral distribution, an early

onset, a rapid extension in a presupposed dermatome, a frequent
involvement of hair follicle compartment and a non-significant
association with other autoimmune disease. At the opposite, NSV is an
acquired chronic pigmentary disorder characterized by a bilateral and
often symmetrical distribution of the white patches, an unpredictable
course, a polymorphous aspect of the lesions, a significant association
with autoimmune diseases and a frequent family history [1-3].

At the histological level, the biopsy at the margin of established
macules of SV shows apparently normal skin except for the absence of
pigmentation of the epidermal layer. Nevertheless, it was reported in
some cases of SV, inflammatory and lichenoid infiltrate of the
epidermis and of the dermis [4]. In contrast, in active lesions of NSV
with poorly defined borders and hypomelanotic aspect, CD8-
Tlymphocytes were found close epidermal melanocytes within
microvesicles [5].

From the pathophysiological standpoint, Koga have reported a
decreased responsiveness of sweat secretion stimulated by

physostigmine in SV [6]. Moreover, a significant increase in cutaneous
alpha and beta adrenoreceptor was found in SV skin [7]. These
findings not reported in NSV skin suggested a dysfunction of the
sympathetic nerves in SV.

Different aetiopathogenetic mechanisms leading to clear differences
in disease presentation, evolution and associated disease were
successively proposed.

In SV, the neural/neurogenic theory supported by clinical,
ultrastructural and biochemical arguments was reported [8,9].
However data are discordant and the role of nervous system is
probable but poorly established. More recently, it has been suggested
that SV might follow Blashko’s lines and could be considered as the
possible expression of cutaneous mosaicism [10,11]. SV would be
probably more informative in terms of skin causative genes because
associated autoimmune disorders are rare in SV [12].

NSV could be considered as a multifactorial and polygenic disease
involving multiple genes and non-genetic factors. According to the
“melanocytorrhagy hypothesis”, melanocytes of genetically susceptible
individuals might be subjected to detachment and consequent cell
death following mechanical traumas due to a defect of E-cadherin
recently objectivated [13-16]. Among the numerous environmental
factors implicated in the melanocyte loss, immune process has
certainly a key role in the pathogenesis of NSV through cell-mediated
immunity and also humoral immunity [17-20]. Moreover, the
frequent association of NSV with autoimmune disease could lead to
consider it as a systemic disease [21]. It is most likely that the loss of
melanocytes in NSV arises through a combination of pathogenic
mechanisms that act in concert [22]. Alternative mechanisms of
melanocyte damage such as cell detachment, biochemical or oxidant
damage, autocytotoxicity, neurocytotoxicity could induce the release
of heat shock protein and enhance the antigen presentation and
immune activation [23-28]. Genes certainly play a role in all aspect of
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NSV pathogenesis. But we do not know how many major genes may
be involved in NSV and in what different combinations. Actually only
genes associated with autoimmune susceptibility such as HLA,
PTPN22, NALP1 and CTL4 have been identified with reasonable
certainty [29,30]. Many other candidate genes have been suggested
and studied for NSV which were involved in melanocyte development,
cell adhesion and transportation of melanosomes [31].

SV and NSV as variants of the same disease spectrum
Recent theories suggested that SV is not a complete separate entity

but has a clear overlap with NSV at the clinical, genetical and
aetiopathological level [32]. The presence of halo nevi seems nearly as
frequent in SV and in NSV and could be considered as a shared
“immune phenotype”. It has been hypothesized that progression from
SV to MV would be correlated to a secondary immune response
directed against melanocytes at distance from the initial SV [33]. Halo
nevi and leukotrichia frequently observed during the evolution of SV
to MV could be considered as strong predictors [34]. This sequence
early SV/ late NSV may likely reflect the role of cutaneous gene defect
causing SV and further inducing a generalized immune response. A
new pathogenic model was proposed to explain the association of SV
to NSV. In several common acquired skin disorders with polygenic
background, a segmental arrangement may sometimes be observed
[35]. The segmental involvement could be explained by the concept of
Loss of Heterozygoty (LOH). LOH is a genetic mechanism which may
result from various mutational mechanisms. In polygenic skin
disorders the descriptive term of “superimposed segmental
manifestation” was proposed to categorize this anomaly [36]. It was
hypothesized that an early mutation in heterozygous embryo
occurring to a stem cell of a clone could give rise firstly to segmental
component of MV during childhood and then later in life to classical
patches of NSV. Moreover the concept of early loss of heterozygoty
could give a possible explanation as to why in some cases family
members may show the disorders in its non-segmental form. Finally
the existence of a mixed type pattern could suggest a “continuum”
between SV and NSV [32,34].

Cases of Mixed Vitiligo Previously Published
Since the first report of a pediatric case in 2003 [13], 36 cases of

Mixed Vitiligo [MV], characterized by the association of segmental
and non-segmental vitiligo in the same patient, have been successively
published [37-39]. In a recent study of 762 vitiligo patients, MV was
observed in 0.4% of cases [40,41]. This phenomenon may have been
neglected previously due to NSV masking SV. MV was included
recently in the classification of vitiligo besides SV and NSV [1]. In all
the previously reported cases, segmental vitiligo always preceded non
segmental vitiligo, with a delay ranging from six months to more than
24 months. According to the age of the recruited patients in the study,
the importance of other parameters was variably related to occurrence
of Koebner’s phenomenon, halo nevi and leukotrichia, or association
with autoimmune diseases [33].

Cases Report
In this study, we report, for the first time, two atypical cases of

mixed vitiligo

• Case 1: A 56 year-old female suffered for 20 years from slowly
extensive non segmental vitiligo affecting the trunk, upper and lower
limbs, and extremities. Recently, a large segmental vitiligo located on

the left lombo-abdominal area appeared following a cholecystectomy
(Figure 1). Koebner’s phenomenon was observed on the surgical scar,
but halo nevi and leukotrichia were not found. Thyroid function was
not investigated. No treatment was planned (Table 1).

Figure 1: Mixed vitiligo (case n°1) A: Preexisting NSV located on
upper limbs , lower limbs and thorax associated with large SV on
left flank. Evident Koebner’s phenomenon developed on surgical
scar (on right side).  B: Preexisting
NSV of the upper and lower limbs associated with SV developed on
the lumbar area (on left side)

• Case 2: A 21 year-old female, with a family history of vitiligo,
presented non-segmental vitiligo for five years localized on the back,
the breast, the face and the lower limbs. Four years after the onset of
the initial lesions, new depigmented lesions developed, strictly located
on the right buttock and flank in a segmental fashion. Leukotrichia
was found in the skin affected by segmental vitiligo, and Koebner’s
phenomenon was objectivated in the normal surrounding skin. Halo
nevi were not observed. Histological study of the margin of SV did not
show any inflammatory infiltrate in the dermis and the epidermis. A
thyroid checkup was normal. Scoliosis topographically compatible
with the segmental vitiligo lesions was found. The non-segmental
vitiligo lesions repigmented more easily under phototherapy than the
segmental vitiligo lesions. (Table 1)

Patient Delay
between
initial NSV
and onset of
SV

Koebner’s
phenomen
on

Halo nevi Poliosi
s

Thyroid
Check-
up

Family
history

Case n
°1

20 years yes no no not
done

unknown

Case n
°2

4 years yes no yes normal yes

Table 1: Clinical features in 2 patients in which initial NSV have
preceded the onset of SV

Discussion
We herein reported a case series of two patients with the diagnosis

of atypical MV collected in a period of 8 years. In our case series, the
initial type of vitiligo which was observed was the non-segmental
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vitiligo type and not the segmental type as in previous studies. The
later age of onset of SV in this series (56 years in case 1, 21 years in
case 2) is not in keeping with previous observations. The delay
between the two clinical manifestations was longer, ranging from 4
years (case 2) to 20 years (case 1). Consistently, the segmental
dermatomal involvement of the trunk predominated, leukotrichia in
SV was found (case 2), Koebner’s phenomenon was observed in the
two cases, scoliosis was detected in case 2 and NSV responded well to
narrowband UVB phototherapy whereas SV responded poorly (case
2).

It is not always easy to distinguish the onset of new SV lesions from
preexisting NSV lesions developed on the skin; consequently SV could
be often misdiagnosed.

If the concept of superimposed segmental manifestation of
polygenic skin disorders seems plausible to give a reasonable
explanation for the majority of cases of MV until now reported, it is
not the case for our two atypical cases. The proposed concept of
superimposed segmental vitiligo remains still a theory and
demonstrative data at the molecular level are still missing. Can we
consider these cases as exceptions or as other types of combination
between NSV and SV? In fact the hypothesis of cutaneous mosaicism
does not rule out other triggering factors such as neurogenic factors. A
convergent “three step theory” including several pathomechanisms
such as elevation of neuropeptides and activation of melanocyte-
specific T-cells was recently proposed for the SV [32]. So we suggest
that the later onset of SV in our atypical cases could be considered as
the consequence of a Koebner’s phenomenon induced in case1by
surgical treatment and perhaps in case 2 by the scoliotic anomaly .
Whatever the different clinical sequences described, the interesting
link existing between NSV and SV still remains enigmatic and further
investigations at the molecular level are needed.

Conclusion
The association of SV and NSV will provide certainly new insights

in the pathogenesis of vitiligo disease. We underline that, in a few
cases, non-segmental vitiligo can be an early event in the genesis of
mixed vitiligo.
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