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Abstract 
Although vitiligo lesion especially in static state is characterized as sharply 
demarcated and complete depigmented macule, we encounter patients who 
have various manners of hypopigmented lesions. We examined the 81 lesions 
using the newly released Wood’s lamp (Woody®) and investigated whether or 
not vitiliginous lesions could be uniformly classified under Wood’s lamp il-
lumination and also this classification helped to estimate the tendency of re-
pigmentation after treatment. As result, the vitiliginous lesions were catego-
rized into 4 types on intra- and peri-lesions prior to treatment by using the 
Wood’s lamp. The inside and border of the lesions were classified as follows: 
clear white, faint, multi-dot, and perifollicular for the inside, and sharp, blunt, 
confetti, and trichrome for the border. Suggestive residual pigmentation was 
detected in 73.6% of patients at the first visit and repigmentation was observed 
in 67.9% of patients at least 3 months after treatment. Lesions with the “clear 
white” inside pattern showed significantly lower repigmentation frequency in 
38.5% of patients compared to others. The borders with 4 enlarged lesions 
were composed of 3 of confetti-type and one of sharp-type. This preliminary 
study demonstrated that detailed observation with a Wood’s lamp could be 
the basis to classify vitiliginous lesions and might be useful for predicting not 
only disease progression but also repigmentation prior to treatment. 
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1. Introduction 

Vitiligo is an acquired hypopigmentary disorder characterized by the progressive 
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loss of melanocytes and the lesions represent complete or near depigmenation 
with a well-defined border in its extensive form, vitiligo universalis [1]. Howev-
er, dermatologists often experience heterogeneity among lesions as fuzzy inside 
and indistinct border.  

Since ultraviolet (UV) light photography is based on the principle that UV 
rays are more selectively absorbed by melanin than visible light [2] [3] [4], the 
differences between depigmented lesions can be distinguished more clearly via 
observation under a Wood’s lamp than under a normal lamp. It is more impor-
tant than ever to define a progressive versus stable status and predict the treat-
ment efficacy for each vitiliginous patch, not only visually but also with the help 
of a Wood’s lamp, with recent developments in therapeutic options for vitiligo. 
However, no investigations have systematically and sequentially observed vitili-
go lesions in detail with follow-up of the clinical course. 

Observation under UV-A light at a narrow wavelength peak of 365 to 385 nm 
with a Wood’s lamp enables the differentiation of healthy sites and depigmented 
spots with stronger contrast than conventional UV light using a fluorescent 
lamp [5], with the development of light-emitting diode optical technology. We 
previously reported that observation under a Wood’s lamp was useful for dis-
criminating vitiligo from nevus depigmentosus in pediatric patients, based on 
clinical course and the lesional feature under UV light [6]. 

In this investigation, we attempted to classify the patterns of vitiligo lesions by 
using the newly released Wood’s lamp (Woody®; USHIO Inc., Tokyo, Japan) 
that emits UV light at a 365- to 385-nm wavelength, as well as based on visual 
findings. It is expected that the Woody® potentiates to detect depigmentation 
spots more clearly than conventional UV light because of equivalently covering 
the whole view field and the attached x2 magnifying clear glass. Furthermore, we 
retrospectively evaluated the correlation of each classified pattern with the clini-
cal course, treatment response, and repigmentation type. 

2. Methods 

A total of 81 vitiligo lesions selected one by one from the 81 cases were assessed 
for this study. Table 1 shows the demographics of the patients enrolled in this 
study. We retrospectively analyzed the following items: gender, age, clinical type, 
observation site, and visual features under Wood’s lamp illumination before, 
during, and after treatment. 

Vitiliginous patches were classified into 4 types, regarding the type of interior 
and border of each lesion observed under a Wood’s lamp, as follows: clear white, 
faint, multi-dot, and perifollicular. No supposed residual pigmentation was ob-
served in the “clear white” type even under Wood’s light. However, while the 
“faint” type included lesions with even incomplete and fuzzy hypopigmentation, 
the “multi-dot” type included lesions predominantly with irregular pigmented 
islands, and the “perifollicular” type included perifollicular pigmentation (Figure 
1(a)). The border was also classified into 4 patterns: sharp, blunt, confetti, and 
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trichrome. “Sharp” referred to lesions with a sharp boundary, while “blunt” le-
sions were slightly blurred and indistinct. “Confetti” referred to confetti-like le-
sions, and “trichrome” had an intermediate color between vitiligo and the 
healthy sites, with the border appearing to be of 3 colors (Figure 1(b)). The re-
pigmentation type was classified into perifollicular, marginal, diffuse, or mixed, 
following treatment. “Perifollicular” referred to lesions with follicular pigmenta-
tion spots, “marginal” referred to lesions that had shrunk from the border, “dif-
fuse” referred to lesions with overall incomplete repigmentation, and “mixed”  

 

 
(a) 

 
(b) 

Figure 1. (a) Initial inner lesions were classified into four types. Complete hypopig-
mented lesion was classified to “clear white” type (left upper panels). Even incomplete 
and fuzzy hypopigmented lesion was classified to “faint” type (right upper panels). Lesion 
with multi-sized pigmented islands was classified to “multi-dots” type (left lower panels). 
Lesions with consistent perifollicular pigmentation were classified to “perifollicular” type 
(right lower panel). Left and right images are visual and under Wood’s lamp view, respec-
tively. (b) Initial lesions’ border was also classified into four patterns. Lesions with sharp 
boundary were classified to “sharp” pattern (left upper panels). “blunt” pattern was with 
slightly blurred and indistinct border (right upper panels). “confetti” pattern referred to 
confetti-like lesions (left lower panels) and “trichrome” pattern had an intermediate color 
between vitiligo and healthy sites, with the border appearing to be of three colors (right 
lower panels). Left and right images are visual and under Wood’s lamp view, respectively. 

https://doi.org/10.4236/jcdsa.2020.104021


Y. Kimura et al. 
 

 

DOI: 10.4236/jcdsa.2020.104021 207 J. Cosmetics, Dermatological Sciences and Applications 
 

Table 1. (a) Enrolled patients’ profile and suggestive pattern of vitiligo lesions under Wood’s lamp observation; (b) Relationship 
between the initial inside feature and repigmentation pattern under Wood’s lamp observation. 

(a) 

   
n (%) 

Gender 
   

 
Female 

 
42 (51.9) 

 
Male 

 
39 (48.1) 

Age  ranged from 1 to 78 yrs (mean age 28.4) 

Clinical type 
  

 
Segmental 

 
36 (44.4) 

 
Nonsegmental 

 
30 (37.1) 

 
Unclassified 

 
15 (18.5) 

Lesion sites for observation 
 

 
Face/neck 

 
47 (58) 

 
Trunk 

 
22 (27.2) 

 
Limb 

 
8 (9.9) 

 
Acral 

 
4 (4.9) 

Treatment option 
  

 
Topical Steroid alone 3 (4.5) 

  
TCI (topical calcineurin inhibitor) alone 1 (1.5) 

  
Vit. D3 alone 5 (7.6) 

  
Combined 23 (34.8) 

 
with phototherapy* 22 (33.3) 

 
Systemic steroid 12 (18.2) 

Initial feature 
  

 
Inside Clear white 13 (16.9) 

  
Faint 22 (28.6) 

  
Multi-dot 26 (33.8) 

  
Perifollicular 16 (20.8) 

 
Border Sharp 23 (29.9) 

  
Blunt 40 (51.9) 

  
Confetti 11 (14.3) 

  
Trichrome 3 (3.9) 

Frequency of each repigmentation pattern 53 out of 72 

 
Marginal 10 (18.9) 

 
Diffuse 7 (13.2) 

 
Perifollicular 5 (9.4) 

 
Mixed 31 (58.5) 

Repigmentation 
  

 
Present 

 
55 (67.9) 

 
Absent 

 
17 (21) 

 
Exacerbated** 

 
4 (4.9) 

 
Missing 

 
5 

*Phototherapy was commonly accompanied with topical therapy; **Four exacerbated cases were composed of 3 confetti and 1 sharp types of lesional borders. 
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(b) 

Initial inside 
feature (n) 

Repigmentation 
No  

repigmentation 
Perifollicular Marginal Diffuse Mixed 

Repigmentation  
frequency (%) 

Clear white (13) 5 8 1 2 0 2 38.5* 

Faint (22) 19 3 0 5 5 9 86.4 

Multi-dot (23) 18 5 3 1 1 13 78.3 

Perifollicular (14) 11 3 1 1 1 8 78.6 

*Indicates significantly lower repigmentation frequency compared to others (p < 0.05 analyzed by Chi-square test). 

 
referred to lesions that were a combination of the previous ones, specifically a 
combined perifollicular and marginal pattern [2]. The typing of initial and re-
pigmented lesions was confirmed after careful review and agreement by 5 der-
matologists. Repigmentation frequency after treatment was compared among 4 
interior types and the significant difference was analyzed by Chi-square test. 

Treatments included topical therapy, a combination therapy of topical and 
phototherapy, and systemic administration of steroids, among others. Topical 
drugs included steroids, topical calcineurin inhibitor, and vitamin D3, as shown 
in Table 1. All patients provided informed consent for this study, which was 
previously approved by the Osaka University Clinical Research Review Com-
mittee (accession # 13421). 

3. Results 

Regarding gender, women accounted for 51.9% of cases and men accounted for 
48.1% of cases. Their ages ranged from 1 to 78 years, with a median of 28.4 
years. The most common clinical type was the segmental type, accounting for 
44.4% of cases. The most frequently observed sites were the face and neck, at 
58%. Based on the Wood’s light examination prior to treatment, the cases that 
supposedly had residual pigmentation, such as the faint, multi-dot, and perifol-
licular types, accounted for 68.8% of all cases. Overall repigmentation frequency 
after at least 3 months of treatment was 67.9%. As shown in Table 1, out of the 4 
cases with enlarged lesions, 3 were confetti-type, and one had a sharp-type bor-
der. Lesions with high activity, such as the confetti and trichrome types, accounted 
for 18.2% of total cases. Mixed-type repigmentation in combination with the 
marginal, diffuse, and perifollicular patterns, was the most common pattern after 
treatment among the cases that showed improvement (Table 1(a)).  

We compared post-treatment repigmentation status based on the inner pat-
tern prior to treatment. Table 1(b) shows the 72 relevant cases that were fol-
lowed up after treatment. Cases with “clear white” had the lowest repigmenta-
tion frequency (38.5%), regardless of the lack of any significant treatment bias 
among lesions. Compared to cases with clear white, repigmentation frequency 
was significantly higher at 86.4%, 78.3%, and 78.6% in cases with faint, mul-
ti-dot, and perifollicular, respectively although the border pattern prior to 
treatment was not significantly influenced in repigmentation frequency. The 
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case with faint tended to present diffuse repigmentation pattern (26.3%). Re-
pigmentation frequency was lower at 55.6% in the group with leukotrichia com-
pared to 73.8% in the group without leukotrichia. 

4. Discussion 

In this patient set, observation under a Wood’s lamp revealed that 68.8% of cases 
exhibited incomplete white features inside their vitiligo lesions. We strongly 
suggest the potential utility of a Wood’s light for identifying slight residual pig-
mentation that cannot be observed under white light, since there are no other 
similar reports of applying Wood’s light to various types of vitiliginous patches 
for visual classification. A Wood’s light can be clinically applied with minimal 
invasiveness, allowing for confirmation of the presence or absence of melano-
cytes at a wide angle and in detail [5] [6].  

Repigmentation was observed in 53 out of 72 cases (73.6%) that were followed 
up at least 3 months after treatment. Remarkably, while only 38.5% of the lesions 
classified as “clear white” type demonstrated any type of repigmentation after 
treatment, higher repigmentation frequency (81.4%) was obtained among cases 
who presented residual pigmentation, thus indicating that the efficacy of treat-
ment could be predicted by a Wood’s light assessment prior to treatment. In ad-
dition, less repigmentation frequency was obtained in the group with leukotri-
chia compared that without leukotrichia, which is consistent with the opinion 
that leukotrichia is a poor prognostic indicator of repigmentaion (Data not 
shown) [7]. 

Observation with a Wood’s light is reportedly useful for determining the the-
rapeutic effect by identifying even slight repigmentation, which leads to an in-
crease in the motivation of patients to continue treatment [8] [9]. However, 
there have been no investigations that objectively classified vitiligo lesions prior 
to treatment, as in the present study. Therefore, suggesting that short-term 
physical examinations are useful in the treatment of vitiligo is of great clinical 
significance. The confetti type is known to be an active sign of vitiligo [10] and 
was found in 3 out of 4 cases with exacerbated lesions, which suggests that early 
detection of lesions using a Wood’s lamp can be considered for the early intro-
duction of immunosuppressive agents, such as systemic immunosuppressants 
with half-pulse or oral steroids [11]. 

Several limitations associated with the present study warrant mention. First, 
our primary enrollment target was segmental before nonsegmental vitiligo in 
this study, because there were relatively few subjects, and their age corresponded 
predominantly to adolescence. Since those sites were considered suitable for as-
sessments due to their cosmetic associations and of highest demand for treat-
ment, we mainly evaluated face and neck lesions. This arbitrary site selection 
might have led to high repigmentation frequency and dynamic change in lesion-
al features after treatment. Furthermore, several clinical confounding factors that 
influenced repigmentation were not excluded from this study, which may have 
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interfered with the statistical analysis of the predictive values of Wood’s lamp. 
Further assessment for increased number of vitiliginous lesions on equivalent 
treatment, site, and vitiligo type is required to clarify the above concerns. 

5. Conclusion 

We demonstrated that detailed observation under a Wood’s lamp is useful for 
clearly classifying vitiligo lesions in this preliminary study, as well as the possi-
bility for predicting not only disease prognosis but also repigmentation outcome 
at the vitiligo patients’ first visit. A Wood’s lamp observation is non-invasive and 
quite feasible in the daily clinical diagnosis of vitiligo patients. However, further 
studies are required to verify the results obtained in this preliminary classifica-
tion of vitiligo lesions. 
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