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Table 1: Survival after radiotherapy and overall survival in melanoma patients included in 
cohort A

Treatment Melanization [n]
Survival after RTH* 

(median/mean) 
[months]

 P value OS (median/mean) 
[months] P value

RTH alone 
Amelanotic [n = 21] 21.4/30.9

0.031
23.6/51.8

0.003
Pigmented [n = 12] 6.6/14.6 13.4/23.0

RTH and 
CHTH 

Amelanotic [n = 13] 15.7/24.8
0.043

37.0/48.1
0.004

Pigmented [n = 11] 9.6/14.8 18.8/26.1

CTHT-chemotherapy; RTH-radiotherapy; OS-overall survival time from primary diagnosis to the end of observation or death 
of patient, *survival time from the end of radiotherapy treatment to the end of observation or death of patient.

Figure 2: Mean melanin level in primary melanomas in relation to pT status (A) n = 84), localization of melanoma cells in the skin  
(B) n = 84) and pN status in pT3-pT4 melanomas (C). Melanin level in melanoma cells localized within papillary (D) and reticular dermis 
(E) of non-metastasizing (pN0) and metastasizing (pN1-3) pT3-4 melanomas (n = 45). Melanin level in metastases developed in pT2-3 
and pT4 melanomas (F). Representative pT1 (G) and pT4 (H) melanoma cases. The p values represent statistical significance in Mann-
Whitney test.
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slides following protocols described previously [35]. Briefly, 
the relative scale was defined as the percentage presence 
of melanin in the melanoma cells of the analyzed tumor 
sections: 0–melanin was absent, 1–melanin was present in 
≤ 10% of melanoma cells, 2–melanin was present in 11–
25% of melanoma cells, 3–melanin was present in 26–50%  
of melanoma cells, 4–melanin was present 51–75 % of 
melanoma cells, and 5–melanin was present in >75% of 
melanoma cells (Figure 3A–3F). The spatial distribution 
of melanin was assessed as scattered when melanized 
melanoma cells were dispersed within tumors or as focal 
when melanized melanoma cells were grouped together in 
one or more foci. Melanomas without melanin (Figure 3A) 
or with melanin content defined as 1 but with focal 
distribution were grouped as amelanotic. Melanomas 
with melanin content defined as 2–5 (Figure 3C–3F) and 
melanomas with melanin content defined as 1 but with 
dispersed distribution (3B) were qualified as pigmented. 
In cohort A, melanin content was assessed in metastatic 
melanoma cells. In cohort B, melanin content was evaluated 

both in metastatic and primary melanomas. In the latter 
melanin content was evaluated separately in papillary and 
reticular dermis.

Statistical analysis

Survival time analyses were performed using the 
log-rank test. Both survival time after RTH treatment 
(defined as the period from the end of RTH to the date 
of death/the end of observation) and overall survival 
time (defined as time from patomorphologic diagnosis 
of primary melanoma and date of death/the end of 
observation) were analyzed. The mean melanin level 
in analyzed subgroups of cases (stratified according pT, 
pN, pM and localization of melanoma cells within skin) 
was compared using Mann-Whitney test. Differences 
between mean/median survival times were analyzed 
using the Student t-test. All statistical analyses were 
performed using Prism 5.0 (GraphPad Software, San 
Diego, CA).

Figure 3: Representative melanoma cases evaluated as amelanotic (A), melanin 1 (B), 2 (C), 3 (D), 4 (E) and 5 (F) two cases separated 
with dotted line).


