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A descriptive study to characterize segmental vitiligo
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ABSTRACT

Background: Segmental vitiligo is a small but unique subset of vitiligo requiring due 
importance due to its lack of response to medical treatment but excellent response to surgical 
treatment. Characterization of the pattern of segmental vitiligo will also help to understand 
the pathogenesis of the disease. Aim: To characterize clinically the features of segmental 
vitiligo, a cross-sectional clinical study at dermatology outpatient department at AIIMS was 
carried out. Methods: Consecutive 188 patients were evaluated to characterize the clinical 
features of segmental vitiligo by detailed history, clinical examination, and photography. 
Frequency of each clinical feature was calculated. Results: Certain features such as early 
onset, initial progression of disease followed by stability, blaschkoid pattern, irregular 
margins, leucotrichia within and beyond the vitiligo lesion, and islands of pigmented macules 
within the vitiligo lesion were found to be characteristic of the disease. Conclusions: A 
combination of various features such as early onset of disease, blaschkoid pattern, irregular 
margins, leucotrichia, and islands of pigmented macules within the vitiligo lesion are helpful 
in diagnosis of the disease.
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INTRODUCTION

Vitiligo is an acquired pigmentary disorder of the 
skin presenting as depigmented or hypopigmented 
macules. It affects 0.1-2% population worldwide,[1,2] 
and its prevalence in India is about 0.5-2.5%. [3,4] 
Vitiligo can be classified into segmental and 
non-segmental vitiligo. Segmental vitiligo has 
depigmented macules arranged in a dermatomal or 
quasi-dermatomal distribution, which does not cross 
the midline. It differs from non-segmental vitiligo in 
terms of clinical features, natural history, and also 
treatment response.[5] Segmental vitiligo usually 
has an early onset in childhood in contrast to non-
segmental vitiligo, which predominantly affects 

adults. In segmental vitiligo, the lesions develop 
rapidly over short span of time in a localized area 
and then remain stable, whereas non-segmental 
vitiligo has a highly variable course with periods of 
progression, remission, and stability.[5] Segmental 
vitiligo responds poorly to medical treatment,[6,7]  

and surgical methods are the treatment of choice. [6] 
The characteristic feature of segmental vitiligo is 
the distribution pattern of the lesions. Many authors 
have considered the pattern to be dermatomal 
or quasidermatomal, blaschkoid or following 
acupuncture lines.[6]

In most cases, it is fairly easy to recognize segmental 
vitiligo due to its unilateral and patterned distribution; 
however, in some localized or early cases, where the 
diagnosis is uncertain, clinical criteria to differentiate 
segmental from non-segmental vitiligo would be helpful. 
Previously, we have observed certain features like 
irregular margins, leucotrichia, and early evolution of 
islands of pigmented skin within depigmented macules 
in segmental vitiligo. Hence, this study was conducted 
to characterize the clinical features of segmental vitiligo.
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Table 1: Summary of clinical characteristics of patient (n=188)

Variable 
Female:male ratio
Age at presentation* (yrs)
Duration of disease (yrs)*
Age at onset (yrs)*
No. of patients with progressive disease**
No. of patients with family history of vitiligo**
Body surface area involvement (%)*
No. of patients with 1 segment affected**
No. of patients with 2 segments affected**
No. of patients with 3 segments affected**
No. of patients with blaschkoid pattern **
No. of patients with completely smooth margins**
No. of patients with completely irregular margins**
No. of patients with smooth and irregular margins**
No. of patients with complete leucotrichia**
No. of patients with partial leucotrichia**
No. of patients without leucotrichia**
No. of patients with leucotrichia beyond the lesion**
No. of patients with islands of pigmented skin within lesion of segmental vitiligo**
No. of patients with mixed vitiligo**
Koebnerization **

76:112
16.23

4.2 years (1 month to 54 years)
12.02 (1 month- 63 years)

96 (51.0%)
25 (13.2%)
< 1%-8%

170 (90.4%)
17 (9%)
1 (0.5%)
93 (49.4%)
27 (14.36%)
77 (40.9%)
84 (44.6%)
70 (37.2%)
92 (48.9%)
12 (6.3 %)
122 (64.8%)
115/176

36 (19.1%)
10 (5.3%)

Values expressed as * mean (range), **number of patients (%)

METHODS

A cross-sectional study was conducted where 
we recorded the clinical features of all patients 
of segmental vitiligo presenting to the outpatient 
department of Dermatology at All India Institute 
of Medical Sciences, New Delhi, from May 2005 to 
January 2008.

Diagnosis of segmental vitiligo was made by at least 
two of the three authors by clinical parameters. The 
clinical criteria used for inclusion of patients were the 
presence of (i) depigmented macules, (ii) arrangement 
in a recognizable pattern such as dermatomal, narrow 
blaschkoid, broad blaschkoid, phylloid, checkerboard, 
or any other unknown but specific pattern, 
(iii)  localization to an area of the body. In few cases, 
where there was disagreement between the authors, 
the cases were excluded.

A detailed history regarding age at onset, duration 
of disease, character of the lesion, progression, site 
of involvement, family history, other associated 
diseases, and prior treatment was taken at the time of 
presentation. Clinical examination included general 
physical, systemic, and cutaneous examination with 
special focus on morphology and distribution of 
lesions. Body surface area involvement was calculated 
according to the ‘rule of nine.’ The pattern in which 
the depigmented macules were arranged was assessed 
by comparing with templates of dermatomes, 
Blaschko’s lines, checkerboard pattern, phylloid 

pattern, and Voigt’s lines. When depigmented macules 
were arranged such that they followed a particular 
recognizable dermatome, then it was classified as 
dermatomal pattern; if macules were present linearly 
on limbs or in curvilinear fashion with swirling on 
the back, then it was classified as blaschkoid pattern. 
Phylloid pattern referred to macules having a leaf-
like pattern, and checkerboard pattern referred to 
arrangement of macules with sharp horizontal and 
longitudinal margin. Those not fitting into any of 
these patterns were classified as ‘others.’ Islands of 
pigmented macules within or outside the segmental 
vitiligo were not recorded in first 12 patients. Baseline 
clinical photograph was recorded.

Statistical analyzes
The frequency of each clinical feature recorded on 
history and examination were calculated.

RESULTS

There were 188 patients, 76 female and 112  male 
[Table  1]. The mean age at presentation was 16.23 
years. The age at onset ranged from 1 month to 63 
years (mean 12.02 years) and in 132 (70.2%) patients, 
it was less than 15 years.

Disease progression
At the time of presentation, 96 (51.0%) patients had 
progressive disease, 91 (48.4%) had non-progressive 
disease, and in 1, there was no record of disease 
progression [Table 2]. Progression was defined as 
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extension of the pre-existing lesions or increased 
depigmentation of lesions and/or development of new 
lesions in the same segment in the last 3 months. The 
patients who were categorized as non-progressive 
(n = 91) were asked about the initial evolution of the 
disease. There was an initial period of progression 
within the segment of duration 1 year or less in 65/91 
and more than 1 year in 14/91, after which the disease 
stabilized. Remaining 12 patients could not recall the 
initial period of progression.

Of the 96, who had progressive disease, the disease was 
unremittingly progressive from onset to presentation 
in 49, progressive at places within the segment and 
regressive at other places in 6, and progressive with 
intermittent periods of stability and/or regression in 41. 
On an average, patients developed 2-3 new lesions per 
segment in the 3 months before they presented to us.

Mixed vitiligo
Thirty-six patients (19.1%) had segmental vitiligo in 
combination with other types of vitiligo. Nineteen 
(10.1%) had progressed from segmental to non-
segmental vitiligo away from the site of primary 
segment. Of these, 11 developed focal, 5 developed 
segmental vitiligo at another site, 2 developed 
acrofacial, and 1 developed lip vitiligo. Segmental 
vitiligo followed non-segmental vitiligo at another 
site in 11 patients (5.8%), of which 10 had preceding 
acrofacial and 1  had focal vitiligo. Interestingly, 6 
patients had concurrent onset of segmental and non-
segmental vitiligo, of which 2 had acrofacial type and 
4 had focal vitiligo.

Number and site of involvement
Most patients (170, 90.4%) had only 1 segment 
involved [Figure 1], while 17 (9%) had 2 segments 
[Figures   2  and  3] and only 1 (0.5%) had 3 segments 
involved. The head and neck was the initial site of onset 
in 98 patients (52.6%). Trunk was the second commonest 
site of onset in 41 (21.8%) followed by lower limb in 
24 (12.7%), upper limb in 23 (12.2%), and genitals in 

2 (1%). The right and left half of the body were affected 
in 103 (54.7%) and 95 (50.5%) patients, respectively.

Pattern
Blaschkoid pattern was observed in 93 (49.4%) 
[Figure 1], dermatomal in 6 (3.1%) [Figure 3], phylloid 
in 2 (1%) [Figure 4], checkerboard in 1 (0.5%), [Figure 5] 
and Voigt’s lines in 1 (0.5%). In 12, there was doubt 
between blaschkoid and dermatomal pattern, and in 
10, it was probably but not definitively blaschkoid. No 
specific pattern could be ascertained in 66 patients. In 
3 patients with 2 segments, the segments had different 
pattern of lesions.

Clinical characteristics
The body surface area involvement varied from less than 
1% to 8%. In 121 (64.3%) patients, it was 1% or less. The 
remaining 67 patients had more than 1% body surface 
area involvement, the maximum being 8%. Leucotrichia 
[Figure 6] was present in 162 (86.1%) patients. There 
was no leucotrichia in 12 and no hair in the affected area 
in 14 patients. All the hair in the lesion were white in 
70 patients while there were both white and black hair 
in the lesion in 92 patients. Normally pigmented skin 
beyond the margin of segmental vitiligo also showed 
leucotrichia in 122 (64.8%) patients [Figure 6].

The margins of the lesion were completely irregular 
in 77 (40.9%) [Figure 6], partly irregular and 
partly smooth in 84 (44.6%) [Figure 7] patients and 
completely smooth margins in 27 (14.36%) patients.

Islands of normal/hyperpigmented skin within the 
lesion or segment [Figure 8] were recorded in 176 
patients and were present in 115 patients. There were 
11 patients in whom these islands appeared without 
treatment. In the remaining patients, it could not be 
ascertained whether the islands were present de novo 
or appeared following treatment.

Koebnerization was noted in 10 (5.3%), and 8 of these 
patients had a progressive course of disease at the time 
of presentation.

Table 2: Progression of the disease

Type of progression Number of patients (%)
Initial progression within the segment for ≤ 1 year or less and then stable disease 65 (34.5)
Initial progression within the segment for > 1 year and then stable disease 14 (15.9)
Duration of initial progression unknown, but now stable 12 (6.3)
Unremittingly progressive disease from onset 49 (26)
Progressive at places within the segment and regressive at other places 6 (3.1)
Progressive with intermittent periods of stability and/or regression 41 (21.8)
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Figure 1: Segmental vitiligo following Blaschko’s lines, affecting 
only 1 segment. Single segment may extend on 2 different 
anatomical sites

Figure 2: Segmental vitiligo affecting two different segments - 
chest in this figure

Figure 3: Segmental vitiligo affecting two different segments - 
abdomen in this figure

Figure 4: Segmental vitiligo in phylloid pattern on thigh

Figure 6: Segmental vitiligo on the shoulder showing irregular 
margins and leucotrichia both with in and outside depigmented 
maculesFigure 5: Segmental vitiligo in checkerboard pattern on abdomen

Aggravating factors
None of the patients noted factors like sunlight, 
trauma, emotional stress, or any other apparent factor 

which precipitated or aggravated the disease. One 
patient admitted to using a cap to cover leucotrichia 
on her scalp. Other patients did not use any method to 
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camouflage their lesions.

Family history
There were 25 patients (13.2%) who had history of a 
family member being affected. Seven had vitiligo in 1st 
degree relative, 10 had in 2nd degree relative, and 9 had 
in 3rd degree or beyond. The type of vitiligo could not 
be ascertained by history.

Other associated diseases
One patient each had alopecia areata and 
hypothyroidism. There was no history of early onset 
diabetes mellitus, thyroid abnormality, pernicious 
anemia, or Addison’s disease in any patient. None 
of the patients had halo nevi. Bone tuberculosis, 
congenital deafness, corneal opacity, chronic 
suppurative otitis media, type 2 diabetes, molluscum 
contagiosum, febrile convulsions, Pott’s spine, squint, 
facial hemiatrophy with ichthyosis vulgaris with 
endocrinopathy was seen in one patient each. Other 
segmental disorders like segmental lichen planus were 
present in 1 and nevus depigmentosus in 2 patients.

Associated contact leucoderma
None of the patients attributed the depigmentation 
due to contact with rubber, chemical, or plastic.

DISCUSSION

Segmental vitiligo constitutes 5[8]-27.9%[5] of all cases 
of vitiligo. In a study on 450 patients of vitiligo at 
AIIMS, New Delhi, segmental vitiligo was seen in 6.7% 
cases. An additional 1.7% had lesions of segmental 
vitiligo along with other types of vitiligo (mixed 
vitiligo).[9] Previous reports have described certain 

clinical features of segmental vitiligo. It is a disease 
of childhood; the incidence of segmental vitiligo is 
significantly more in children (19%) as compared 
to adults (5%).[10] The mean age of onset reported 
previously was 15.6  years,[11] which was similar to 
12 years in this study. We found that at the time of 
presentation, approximately half of the patients had 
progressive disease, which is consistent with other 
reports that in most patients, disease stabilizes by 
6  months to 1 year irrespective of treatment and 
disease progression halts faster than non-segmental 
vitiligo.[11,12] This ‘self-limiting’ nature of the disease 
reduces the requirement of aggressive systemic 
therapy at the onset of the disease.

Koga and Tango have described type A and type B 
vitiligo as non-segmental and segmental, respectively, 
and they noted progression from type B (segmental) 
to type A (non-segmental) vitiligo in 2.2% (3/134 
patients).[5] In a case series of 127 patients with 
segmental vitiligo, Ezzedine et al found that 26 
(20.4%) progressed from segmental vitiligo to non-
segmental vitiligo.[13] In this study, progression from 
segmental vitiligo to another type of vitiligo was seen 
in only 10% patients and most developed focal vitiligo. 
Hence, a patient can be counseled that it is less likely 
that his disease will spread to other parts of the body, 
thus reducing psychological burden.

The pattern of the lesions is what characterizes 
segmental vitiligo, yet there is no consensus regarding 
it. Dermatomal pattern has been mentioned most 
commonly[5,11,14] and is given in the definition of 
segmental vitiligo in many reputed dermatology 
books. Some authors have suggested segmental vitiligo 

Figure 7: Segmental vitiligo showing partly smooth and partly 
irregular margins Figure 8: Segmental vitiligo showing island of normo- and 

hyperpigmented macules within the segment
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to follow Blashcko’s lines.[14-17] Specific patterns have 
been described on the face, which do not follow 
dermatomal, blaschkoid, or acupuncture lines and 
have been revised recently.[18,19] The recognition of 
visual patterns is intrinsically subjective and difficult 
to automate or objectivize.[20] This is a particular 
problem because in some anatomical areas, such as 
the back and abdomen, there is considerable overlap 
between dermatomes and Blaschko lines.

In our study, predominance of Blaschkoid pattern 
(49.4%) and occasional case of phylloid (1%) and 
checkerboard pattern (0.5%) suggest cutaneous 
mosaicism, and the convincing dermatomal pattern 
only in very small number (3.1%) questions the basis 
of neural theory in the pathogenesis of segmental 
vitiligo. We noted that many patterns went unclassified 
emphasizing that more work is needed in this area.

The co-existence of generalized and segmental vitiligo 
in some patients may be an indicator that mixed vitiligo 
represents type 2 mosaicism of Happle.[21-24] In keeping 
with other disorders demonstrating type 2 mosaicism, 
we have noted that when both types of vitiligo (segmental 
and non-segmental) occur together, depigmentation and 
leucotrichia tend to be more prominent in the segmental 
lesions than in the non-segmental lesions. Also, it 
was observed by the authors that in the same patient, 
segmental lesions did not respond as well to medical 
treatment as the focal lesions in accordance with the 
theory that the segmental lesions of type 2 mosaicism 
are more severe than the non-segmental type.[21-23]

The lower incidence of family history of vitiligo and 
coexisting autoimmune disorders in segmental vitiligo 
as compared to non-segmental vitiligo has been reported 
previously and was observed in this study also (13.2% 
and 1%, respectively.)[5,11,12,25,26] This further suggests 
that autoimmunity may not be an important pathway 
for pathogenesis of segmental vitiligo. The incidence of 
halo nevi is lower in segmental vitiligo (10.2%)[26] and 
has been considered to be a marker for progression of 
segmental vitiligo to non-segmental vitiligo.[13] However, 
we did not observe halo nevi in any patient of segmental 
vitiligo including those progressing to mixed vitiligo.

Leucotrichia is a consistent feature of segmental 
vitiligo, and two studies by Lee et  al, have reported 
leucotrichia to be present in all patients of segmental 
vitiligo, especially with the use of a digital portable 
microscope.[27,28] In this study, leucotrichia was present 

in majority (86.1%), but not in all patients. One reason 
was that in patients with segmental vitiligo at an 
anatomical site where hair is absent, such as dorsae 
of hands and feet, leucotrichia cannot be evaluated 
and we had 14 such patients. The advantage of digital 
portable microscope over close naked eye examination 
in evaluation of leucotrichia has not been compared; 
however, one can assume that the difference may not 
be too much. Leucotrichia in the entire lesion was 
seen in 37.2% patients, and Lee et al have reported 
that such patients with leucotrichia of  >  90% of 
lesional hair show poor response to medical therapy. [28] 

Leucotrichia extending beyond the lesion of vitiligo 
has not been reported previously;[27,28] however, in this 
study, leucotrichia extending beyond the margins was 
seen in 64.8% patients. Irregular margins and islands of 
normal pigmented or hyperpigmented skin within the 
depigmented macule or segment were other important 
findings seen in 85.5% and 65.3% patients, respectively.

Various definitions and terminologies have been 
used for segmental vitiligo. In the dermatosurgery 
literature, unilateral vitiligo has been used as a 
synonym for segmental vitiligo.[25] While unilaterality 
is an important criterion, it is not the sole criterion. 
Rarely, segmental vitiligo can cross the midline,[6,18] 
occur in two contralateral segments[6] or be associated 
with a symmetrical, generalized vitiligo.[9,13] Further, all 
vitiligo that begins with a single lesion will be unilateral 
until other lesions develop rendering unilaterality 
as an inadequate single criterion for this type of 
disease. [29] Similarly, limited extent of involvement 
as a sole defining characteristic may not be enough 
to diagnose segmental vitiligo as generalized vitiligo 
may be localized to one body part for variable periods 
early in their evolution. Therefore, a combination of 
various features described in this study is helpful to 
diagnose segmental vitiligo and hence, differentiate it 
from early lesions of non-segmental vitiligo.

Few limitations of the study are lack of accurate large 
templates of Blaschko’s lines and dermatomal patterns 
and objective assessment of extent of leucotrichia.

CONCLUSION

We propose that segmental vitiligo is a specific subtype 
of vitiligo, which is distinct from non-segmental vitiligo 
including focal vitiligo. It cannot be diagnosed on the 
basis of a single criteria or definition. A combination of 
features such as early onset; unilateral lesion usually 
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not crossing midline; patterned; having prominent 
leucotrichia extending beyond the lesion; irregular 
margins and islands of normal or hyperpigmented 
macules characterize segmental vitiligo. Pattern of 
the lesion is probably the most important criteria 
which by itself can strongly suggest the diagnosis 
of segmental vitiligo. However, more the number of 
features in an individual, more sure one can be of the 
diagnosis. Early recognition of segmental vitiligo can 
help to reassure the patient that it usually does not 
spread to other parts of the body, stabilizes early, and 
responds very well to surgical methods with probably 
a lower risk of recurrence. Recognition of this type of 
vitiligo would clearly be important in prognostication 
and choice of treatment modality.
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