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Vitiligo pathogenesis is interlinked with 
pigment homeostasis: A new concept

Ratnam Attili, Sasi Kiran Attili

Global research to resolve the mystery of vitiligo has been 
progressing in several directions, resulting in divergent data.1 Such 
jigsaw pieces when integrated in to a comprehensive overview 
suggest that vitiligo is an outcome of a localized or generalized 
intrinsic malady of melanocytes that may evoke immune reactivity 
and thereby suffer destruction.2 As melanocytes belong to the long 
arms of a centrally operating pigment homeostatic system, any 
pathology that involves melanocytes has to be considered in the 
larger context of their origin, survival, and replacement. In the light 
of this new perspective, current concepts are reviewed and course 
corrections suggested for future research.

Diagnosis and Clinical Types
Although many clinical patterns of vitiligo have been identified, 
consensus is achieved only in cases of generalized vitiligo with 
lesions in bilateral symmetric patterns either acral or trunk dominant; 
and segmental vitiligo, when lesions are confined to one small or 
large anatomical segment. Single lesions with well‑defined margins 
usually associated with leukotrichia are considered as focal vitiligo.2 
The diagnosis becomes contentious with other patterns, which can 
be difficult to differentiate from post inflammatory depigmentation 
seen in several diseases.3

The current practice is to classify vitiligo as segmental, 
non‑segmental, or mixed types.4–6 However, in the light of our recent 
data indicating anatomical segmentations in all forms of vitiligo, it 
would be more appropriate to consider vitiligo as mono segmented, 
bilateral multi segmented and a universal disease.2

Pathogenesis
Anatomical segmentation when considered along with 
melanocytorrhagy (intrinsic anchoring and survival problems 
of melanocytes)7–12 suggests that the clinical expression of 
vitiligo is a mosaic developmental malady. Many extrinsic 

and intrinsic adverse factors may cut short the life span of 
such abnormal melanocytes necessitating their rapid turnover, 
which may in turn, enhance the risk of exposing immunogenic 
melanocyte‑differentiating antigens.13 The clinical expression of 
vitiligo depends upon the number of defective mosaics and the 
nature/severity of immune reaction‑localized or disseminated.14–17 
This hypothesis [Figure 1] is supported by the association of 
vitiligo with halo nevi and melanoma immunotherapy.18–24 Vitiligo 
and nevi, both considered as mosaic malformations (structural and/
functional) of melanocytes,25,2 may evoke similar immune reactions 
against melanocyte antigens, albeit with different outcomes: 
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Figure 1: Schematic presentation of vitiligo pathogenesis. Top line across 
shows melanocyte migrations from the neural crest through many anatomical 
segments to the skin. Mutations that may occur along the long paths result 
in functional or nevoid defects of melanocytes. Generalized symmetric 
disease results when mutations occur before bilateral development, mono 
or bilateral segmental disease when they occur distally at the formation 
of various anatomical parts and focal lesions when the terminal paths are 
affected. Defective melanocytes (functional or nevoid accumulations) may 
attract immune reactions and destruction. Pigment homeostasis counteracts 
by activating fresh migrations from stem cell niche persisting along the 
migratory paths


