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p <0.001, respectively). There was no significant differ-
ence in intratumoral and peritumoral LVD among com-
pound, intradermal, blue and dysplastic nevi (p=0.513 
and p=0.754, respectively; Kruskall-Wallis test) (Figure 
2, Table 2).

Discussion
Cutaneous melanoma has the propensity to early met-

astatic spread to regional lymph nodes. Prognosis is cur-
rently based predominantly on tumor thickness13,14.

An essential step in the metastatic process is tumor 
secretion of VEGF-C and VEGF-D, which induces the 
formation of new lymphatic vessels and their enlarge-

ment1-3,9,10.
New lymphatic vessels are formed intratumorally 

and peritumorally, close to the edge of the melanoma. 
According to current knowledge, peritumoral lymphatic 
vessels have a critical role in the metastatic process. They 
are more densely positioned than intratumoral lymphat-
ic vessels; they are large, dilated vessels, with an open, 
tortuous lumen and have a greater capacity for fluid and 
cell transport. The importance of intratumoral lymphatics 
for cancer metastasis has remained unclear. Intratumoral 
vessels may collapse due to the increased pressure within 
the tumor, and thus may be non-functional1,8,15,16. Padera 
et al found lymphatic metastasis in the absence of func-

Thickness (mm) n
Mean peritumoral

LVD ± SD p value
Mean intratumoral

LVD ± SD p value

                                                                                                                             0.446                                                     0.170         
≤ 1.0                                                            14                 48.18 ± 14.81                                       46.50 ± 19.20
1.01 - 2.0                                                     20                 47.78 ± 19.05                                       45.77 ± 19.86
2.01 – 4.0                                                    30                 49.52 ± 20.56                                       47.63 ± 15.76
> 4.0                                                            31                 53.10 ± 22.59                                       50.12 ± 15.13                                                                                                                             

≤ 2.0                                                                                                                      0.825                                                    0.139
Metastasizing melanoma                              5                  51.39 ± 15.65                                       54.20 ± 17.81
Nonmetastasizing melanoma                      29                  49.30 ± 11.24                                       43.16 ± 12.71

2.01 – 4.0                                                                                                               0.032                                                   0.006                            
Metastasizing melanoma                            16                  56.40 ± 23.91                                       55.14 ± 16.31   
Nonmetastasizing melanoma                      14                 38.86 ± 13.52                                        39.57 ± 10.66

> 4.0                                                                                                                       0.026                                                   0.045
Metastasizing melanoma                            24                  57.88 ± 22.83                                       53.03 ± 14.26
Nonmetastasizing melanoma                       7                  39.97 ± 12.14                                        40.15 ± 14.66             

LVD: lymphatic vessel density, SD: standard deviation, n: number of specimens.

Figure 2: Distribution of mean peritumoral (A) and mean intratumoral (B) lymphatic vessel density (LVD) in a series of me-
tastasizing melanomas (MM), nonmetastasizing melanomas (NM), compound nevi (CN), blue nevi (BN), dysplastic nevi (DN) 
and intradermal nevi (IN) - Tukey’s post hoc test showed a significantly higher peritumoral LVD in metastasizing melanomas 
compared to nonmetastasizing melanomas (p =0.022) and compound nevi (p =0.039); and significantly higher intratumoral 
LVD in metastasizing melanomas compared to nonmetastasizing melanomas (p <0.001), compound nevi (p <0.001), blue (p 
=0.002), dysplastic (p <0.001) and intradermal nevi (p =0.002).

Table 1: Lymphatic vessel density in relation to tumor thickness and lymphatic metastasis in cutaneous melanoma.


