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tional intratumor lymphatics15.
Clinicopathological studies based on the quantifica-

tion of lymphangiogenesis have found a correlation be-
tween an increased number of tumor-associated lymphat-
ic vessels and lymph node metastasis1,2,6,7,11.

The study by Shields et al found statistically signifi-
cant difference in peritumoral LVD in metastasizing and 
nonmetastasizing melanomas. No statistically significant 
difference in intratumoral LVD was found. In that study, 
peritumoral LVD was significantly higher in metasta-
sizing melanomas17. In the case-control study done by 
Massi et al both peritumoral and intratumoral LVD were 
significantly higher in melanomas with sentinel lymph 
node (SLN) metastasis6. Results from several other stud-
ies (Dadras et al, Liu et al, Emmet et al) showed a sig-
nificantly higher peritumoral LVD in melanomas with 
lymph node metastasis compared with nonmetastasizing 
melanomas7,18,19.

The above studies strongly suggest that the extent of 
lymphangiogenesis in the primary cutaneous melanoma 
can serve as a new prognostic indicator to predict the 
presence of lymph node metastasis6,7,17-19.

However, studies by Sahni et al and Gallega et al found 
no significant difference in intratumoral and peritumoral 
LVD in SLN-negative and SLN-positive cases20,21.

The results of our study showed a significant dif-
ference in LVD between metastasizing and nonmetas-
tasizing melanomas thicker than 2 mm. Metastasizing 
melanomas showed significantly higher intratumoral and 
peritumoral LVD. These findings clearly show that with 
the increase in the density of lymphatic vessels, the risk 
for metastasis increases as well and that the results of the 
quantitative analysis of tumor lymphangiogenesis can 
be used as a prognostic factor. Thus, our study supports 
the studies that found a correlation between an increased 
number of tumor-associated lymphatic vessels and lymph 
node metastasis6,7,17-19. However, we have not found sta-
tistically significant correlation between LVD and lymph 
node metastasis in thinner melanomas. Perhaps, a small 
number of metastasizing melanomas thinner than 2.01 
mm could have affected statistical significance in our 
study.

In contrast to the results shown here, there has been 
one report that LVD may be decreased in patients with 
metastasis. The authors suggested that large and aggres-

sive melanomas might compress and destroy the lym-
phatics and possibly make them less detectable22.

This discrepancy between the results of different 
studies is likely due to methodological variability, such 
as the use of different markers for lymphatics, LVD de-
termination by the hot spot selection versus the median 
absolute and computer-assisted morphometric analysis 
versus non-computerized counting.

In addition, we have investigated and compared the 
LVD of benign melanocytic tumors (nevi) and melano-
mas. We found two studies dealing with this issue with 
different results. In the study by Massi et al, peritumoral 
LVD was significantly higher in melanomas23. On the 
other hand, in the study by Giorgdaze et al3, as well as 
in our study, intratumoral LVD in metastasizing melano-
mas was significantly higher compared with all observed 
types of nevi (compound, blue, dysplastic, intradermal). 
Also, in our study, peritumoral LVD in metastasizing 
melanomas was significantly higher than in compound 
nevi.

Significantly higher total average LVD in metasta-
sizing melanomas than in nonmetastasizing melanomas 
and all observed types of nevi reveals that metastasizing 
melanomas strongly stimulate the formation of new lym-
phatic vessels. 

In conclusion, this study, based on the quantitative 
analysis of tumor-associated lymphatic vessels network, 
shows significantly high LVD in cutaneous metastasiz-
ing melanomas. In melanomas with intermediate thick-
ness and in thick melanomas, higher intratumoral and 
peritumoral LVD are significantly associated with lymph 
node metastasis. This findings suggest that LVD can be a 
useful marker for identifying melanomas which are at a 
higher risk for the metastasis development.
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  n
  Mean peritumoral

LVD ± SD
Mean intratumoral

LVD ± SD
Mean LVD ± SD

Metastasizing melanomas           45
Nonmetastasizing melanomas    50  
Compound nevi                            7
Blue nevi                                      4
Dysplastic nevi                             6 
Intradermal nevi                           5

55.85 ± 22.05
 43.68 ± 17.93
33.27 ± 7.22
29.44 ± 4.64
34.80 ± 8.29
32.12 ± 5.68

53.88 ± 14.95
41.58 ± 12.26
26.77 ± 4.15
28.11 ± 4.64
25.70 ± 3.59
30.51 ± 6.72

54.89 ± 18.84
42.69 ± 15.46
30.27 ± 6.68
28.68 ± 4.29
30.66 ± 7.88
31.32 ± 5.93

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

Table 2: The quantitative results of peritumoral, intratumoral and mean lymphatic vessel density in various melanocytic tumors.


