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SHORT COMMUNICATION

Nail apparatus melanoma is extremely rare in children, 
regardless of race (1–5). Almost all cases of longitudinal 
melanonychia (LM) seen in children are benign, with 
the majority being due to melanocytic naevi affecting 
the nail matrix or nail bed. However, LM lesions in 
children are often broad and irregular (1–5), mimicking 
the appearance of nail apparatus melanoma in situ in 
adults on both naked-eye and dermoscopic examination 
(6–8). The lack of criteria for differentiating between 
benign LM and nail apparatus melanoma in situ presents 
a serious diagnostic dilemma (5). Long-term follow-up 
of children with LM is necessary to accumulate data on 
how LM lesions change over time and to obtain better 
insight into this problem.

Our group has previously proposed an objective 
discrimination index (DI) for evaluating colour variega-
tion in dermoscopic JPEG images of the nail plate (9). 
In Japanese adult patients, the index worked well for 
differentiation of nail apparatus melanoma in situ from 
benign LM, such as melanocytic naevi and reactive nail 
pigmentation. With a threshold value set at 0.0928, our 
DI was able to diagnose nail apparatus melanoma in 
situ with 100% sensitivity and 92% specificity (9). This 
index is also useful in monitoring changes in suspicious 
LM over time (unpublished data).

In this study we applied our previously proposed DI 
to dermoscopic images of LM lesions 15 children and 
adolescents. In 12 of these cases, long-term changes in 
DI were also evaluated after a range of 27 to 103 months.

MATERIALS AND METHODS (see Appendix S11)

RESULTS

Table SI1 shows the DI of the LM lesion in each of 
the 15 patients at the first visit to our clinic. In 9 of 15 
patients, the DI exceeded the threshold value (0.0928) 
used to differentiate nail apparatus melanoma in situ 
from benign LM in adults (9). 

Fig. 1 shows changes in DI over time in the 12 
followed-up cases (cases 1–11 and 14), with the red 

broken horizontal line indicating the threshold value 
mentioned above. For the 10 children younger than 
14 years at the first visit (cases 1–9 and 14), the index 
tended to drop towards or below the threshold value as 
they grew older, although it increased transiently in a 
few cases. However, in the 2 adolescents (cases 10 and 
11), the index remained above the threshold value over 
most or all of the observation period. Fig. S11 shows 
changes in LM lesions over time using dermoscopic 
images and DI values from cases 4, 6, 10 and 14. In 
cases 4 and 6, the LM lesion at first visit was broad and 
irregular, dermoscopically mimicking the appearance 
of nail apparatus melanoma in situ in adults.

DISCUSSION

Various criteria and algorithms for dermoscopically 
differentiating between nail apparatus melanoma and 
benign LM have been proposed based on differences 
in LM lesion coloration and morphology (6–8, 10, 11). 
We previously reviewed the key dermoscopic points 
of differences between early nail apparatus melanoma 
and benign LM, noting that evaluation of morphology 
and coloration is essentially subjective and sometimes 
very difficult (4). To overcome these problems, we 
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Fig. 1. Changes in the discrimination index of colour variegation in 
dermoscopic images of longitudinal melanonychia during the observation 
period. The horizontal red broken line indicates the threshold value of the 
discrimination index (0.0928) for adult Japanese.
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recommend periodic dermoscopic follow-up (4) and 
use of our recently proposed objective DI representing 
colour variegation in dermoscopic JPEG images of 
LM lesions (9). 

In Japanese children, nail apparatus naevi often appear 
as variegated brown LM on dermoscopy, mimicking the 
dermoscopic features of nail apparatus melanoma in 
adults (4). Importantly, although such lesions initially 
show a rapid increase in width and colour variegation, the 
pigmentation stabilizes after a variable period and typi-
cally regresses partially or completely by adolescence (1, 
4). This behaviour supports the adoption of a “wait and 
see” policy for irregular, broad LM lesions in children.

According to Iorizzo et al. (3), the “wait and see” ap-
proach is best when the clinical and dermoscopic features 
of the LM lesion indicate a low risk of melanoma; i.e. a 
narrow pigmented band, regular dermoscopic features, 
and no apparent changes over time. Conversely, Tosti 
et al. (5), suggested that the “wait and see” policy is in-
appropriate in children with particularly suspicious LM. 

To our knowledge, only one case of LM in a 13-year-old 
Japanese child has ever been definitively diagnosed as a 
malignant melanoma (MM) (12), which had developed 
at the age of 6 years. Excisional biopsy was performed 
and the lesion was histopathologically diagnosed as most 
likely being a Spitz naevus. Two years later, however, the 
patient developed metastasis of MM. 

The nail plates are not normally pigmented, irrespec-
tive of race, but inactive melanocytes have been detected 
in the epithelium of the nail matrix (13). LM is mainly due 
to melanin pigment produced by activated or proliferating 
melanocytes in the matrix. Melanoma cells are often cha-
racterized by a higher-than-normal ratio of pheomelanin 
to eumelanin (14, 15). Thus, in adults with nail apparatus 
melanoma in situ, the nail plate displays a reddish-brown 
colour and highly variegated LM. At least in Japanese 
patients, the DI is significantly higher in nail apparatus 
melanoma in situ than in benign LM, such as melanocytic 
naevi of the nail apparatus (9). Notably, however, the DI 
may be low in some advanced nail apparatus melanomas 
(unpublished data). This is because particular cell clones 
with high proliferative potential may dominate the lesion, 
resulting in relatively uniform LM.

In this study, the DI of LM lesions tended to decrease 
over time in children younger than 14 years at their first 
visit to our clinic. This observation is consistent with 
previous studies (1, 4), supporting the accuracy of the 
DI as a reflection of changes over time in LM lesions 
in children.

In cases 10 and 11 (both 18 years old at first visit), the 
DI reached levels high enough to suggest melanoma in 
situ in adults and maintained such levels until the end 
of the observation period. Careful follow-up should be 
conducted in such cases.

In case 14, involving a Caucasian child, the LM lesion 
was narrow, but the parallel lines were somewhat irre-

gular at the first and second visits (Fig. S1d1). However, 
the colours of the LM lesion faded out gradually up to 
the fourth visit, supporting the diagnosis of a melano-
cytic naevus of the nail apparatus. 

In conclusion, DI is useful for objectively evaluating 
changes in colour variegation over time in LM lesions. 
The “wait and see” policy seems appropriate for LM in 
children < 14 years. But, when LM appears in the late 
teens more intense follow-up observation is required. 
Clearly, the validity of this must be evaluated in studies 
with larger sample sizes. 
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