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Abstract: Background: The role of angiogenesis in tumoral growth and progression is well documented for a 

number of solid tumors. The importance of tumoral angiogenesis expressed as microvessel density in cutaneous 

malignant melanoma is still controversial, and subject of conflicting data reports in the literature.  

Material and method: 14 formalin-fixed, paraffin-embedded excision pieces of cutaneous malignant melanoma 

of the face were examined. All cases were advanced primary cutaneous melanomas, with a Clark level ranging 

between III to V. 3 μm sections were prepared for immunohistochemical analysis. CD31 monoclonal antibody 

was used to mark out vascular endothelium. Microvessel density (MVD) was assessed using hot-spot method in 

normal tissue, peritumoral and intratumoral areas for each case. 

Results: Overall microvessel density was increased in thick cutaneous melanoma. Vessels in the peritumoral 

areas were larger and were found in greater number compared to those found in normal tissue. In cases with a 

dense peritumoral inflammatory infiltrate we found the highest vascular density. Intratumoral angiogenesis was 

moderate in most cases, with irregular, smaller or collapsed vessels. In one case of ulcerated, infiltrative 

melanoma (Clark level V), highly pigmented, with intravascular tumoral emboli (noted in routine haematoxylin 

and eosin examination) there was an increased intratumoral microvessel density, with an irregular distribution 

throughout the whole tumoral area. We also found numerous neovessels inside connective septum penetrating 

the tumor. 

Conclusions: Increased overall microvessel density in thick cutaneous melanoma suggest a possible relation 

between tumor thickness – known as an independent prognostic factor in melanoma, and the number of new 

blood vessels found in peritumoral and intratumoral areas. 
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Introduction 

The incidence of cutaneous malignant 

melanoma is continuously rising. The 

Surveillance, Epidemiology, and End 

Results (SEER) Program reported an 

increase of more than 60% in the diagnosis 

of cutaneous melanoma from 1950 to 2000 

[1]. 10-20% of all cutaneous melanomas 

arise in the head and neck region, most of 

them in the face (47%). The mortality due 

to melanoma is also increasing, with 10-

year survival rates of approximately 54%. 

A better understanding of prognostic 

factors in cutaneous melanoma should 

allow the clinician to provide better 

treatment for patients with malignant 

melanoma. For localized primary 

melanoma, the dominant predictors of 

survival include lesion thickness, 

ulceration, and lymph node involvement. 

Recent studies focus on the investigation 

of tumor vascularity, vascular invasion, 
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mitotic rate, tumor regression, and tumor-

infiltrating lymphocytes as prognostic 

factors [2].  

Angiogenesis, the process of new blood 

vessel formation, occurs both in normal 

and pathological conditions. In adult life 

angiogenesis is important for wound 

healing and repair processes and it is the 

result of a balance between angiogenic and 

antiangiogenic factors. Among the 

stimulating factors there are: VEGF, 

placental growth factor (PLGF), interferon 

γ, Il1, IL8, fibroblast growth factor, 

transforming growth factor, platelet 

derived growth factor, growth hormone. 

The inhibitor factors are: trombospondin1, 

platelet factor 4, tumor necrosis factor, 

interferon α. A series of factors act as 

modulators: hypoxia, PGE1, gangliosides, 

heparin, cell-cell and cell-substrate 

interactions. Tumoral angiogenesis is a key 

factor for neoplastic growth and 

progression and appears to be the result of 

paracrine growth factors released by 

melanoma cells: PDGF, EGF, TGF-β, IL-

1, GM-CSF, IGF-I, NGF, VEGF which 

modulate the microenvironment 

participating to stroma formation, 

modulation of host immune response, 

activation of proteolytic enzymes, 

adhesion or motility and metastasis 

formation [3].  

Assessment of tumor vascularity may be 

realized using immunohistochemical 

techniques for highlighting the endothelial 

cells. Among the most common antibodies 

there are anti CD31 antibody, anti CD34 

antibody, anti F VIII antibody and anti 

VEGF antibody.  

Aim of the study was to evaluate tumor 

angiogenesis by microvessel count in thick 

cutaneous malignant melanoma, using a 

marker with very good sensitivity and high 

specificity for endothelial cells – CD 31. 

Materials and methods 

We retrospectively studied 14 excision 

biopsy tissue samples from patients with 

cutaneous malignant melanoma of the 

face. The cohort included 6 female patients 

and 8 male patients, age ranging from 38 

to 85 years. The 14 cases were advanced 

primary malignant melanomas with a 

Clark level ranging between III to V.  

Specimens of each tissue were fixed in 

10% neutral buffered formalin and 

embedded in paraffin. 3 μm step sections 

were obtained and routine haematoxylin 

and eosin stain method was applied for 

morphologic study. 3 μm thick histological 

sections were prepared for 

immunostaining. In order to highlight 

endothelial cells we used monoclonal 

murin anti-CD31 antibody, (clone JC/70A, 

prediluted, Dako Gastrup Denmark). Prior 

to immunostaining, sections were 

deparaffinized using successive benzene 

and graded ethanol baths, immersed in 3% 

hydrogen peroxide in distilled water for 5 

minutes at room temperature to block 

endogenous peroxidase activity and pre-

treated by microwave heating in citrate 

buffer, pH6 for 30 minutes for antigen 

retrieval. After incubation with the 

antibody for 30 minutes, we applied 

LSAB+ working system and bound 

antibodies were visualized with 3-amino-

ethyl-carbazole. 

Endothelial cells positive for CD31 were 

colored in red. Microvessel density was 

evaluated using hot spot method in normal 

tissue, peritumoral and intratumoral areas. 

Three different microscopic fields for each 

area were examined for every case and the 

arithmetic means for MVD was noted. 

Results 

Our 14 cases were represented by 

advanced primary cutaneous melanomas of 

the face. The cohort was represented by 6 

females and 8 males, age ranging from 38 

to 85 years, with a median of 69.8. On 

routine hematoxylin-eosin examination the 

cases were classified according to Clark 

level, as follows: 2 Clark level V, 5 Clark 

level IV and 7 Clark level V. Most cases 

were ulcerated melanomas (8 cases). The 

other 6 cases were nodular melanomas, 

acromic or moderately pigmented.  
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The evaluation of microvessel density was 

made according to the above described 

method. Structures presenting a positive 

reaction at endothelial level were counted.  

The values for maximum, minimum and 

medium microvessel count for normal 

tissue, peritumoral and intratumoral areas 

are presented in table I. 

 

Table I. Values of microvessel count in normal, peritumoral and tumoral areas  

 Normal tissue Peritumoral tissue Intratumoral tissue 

Microvessel 

count 

minimum 10.65 24.92 12.98 

maximum 14.41 38.23 21.76 

medium 12.53 31.57 17.37 

 

In normal tissue next to the tumor we 

observed few vessels, with a medium 

density of 12.53/field. In the peritumoral 

areas we observed an increase in 

microvascular density, with a medium of 

31.57 vessels/field. These vessels were 

large, regular, with thin walls limited by 

endothelial cells positive for CD31 (Fig. 

1). In areas with intense inflammatory 

infiltrate there was increased vessel 

density. Intratumoral angiogenesis 

evaluated by microvessel count was 

increased compared to that found in 

normal tissue (medium value 17.37 

compared to 12.53), but moderate 

compared to that found in peritumoral 

area. Vessles inside the tumoral areas were 

heterogeneous; they may be blood vessels 

with a sinuous, irregular lumen (Fig. 2) or 

very small neoformation vessels with 

irregular or collapsed lumen and tortuous 

disposition (Fig. 3). We also found 

neovessels with sinuous orientation, with 

an inconstant lumen disposed in the 

connective tissue penetrating the tumor. 

Overall microvessel density in tumoral and 

peritumoral areas was significantly higher 

than that in normal tissue. 

In one case of ulcerated, infiltrative 

melanoma (Clark level V), highly 

pigmented, with intravascular tumoral 

emboli (noted in routine haematoxylin and 

eosin examination) there was an increased 

intratumoral microvessel density, with an 

irregular distribution throughout the whole 

tumoral area (Fig. 4). 

  

 

 
Fig. 1. The aspect of microvessels in 

peritumoral area. 

 

 
Fig. 2. Intratumoral vessel with sinuous, 

irregular lumen 
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Fig. 3. Intratumoral small, irregular vessels  

Fig. 4. Very large, thin-walled intratumoral 

vessels in a case of invasive, ulcerated Clark 

V melanoma 

 

 

 

Discussions 

Angiogenesis has been established to play 

an important role in the development and 

progression of many tumors. Numerous 

studies have demonstrated that human 

melanomas also induce angiogenesis [4, 5, 

6]. The prognostic importance of the 

degree of melanoma vascularization, 

however, has remained controversial. 

Some authors found a significant 

correlation between tumor vascularity and 

other histologic prognostic factors for 

melanomas of the skin or uveal melanomas 

[7, 8, 9, 10]. Thus, Depasquale et. al. 

found that microvessel density is a reliable 

prognostic factor in cutaneous melanomas 

thicker than 2 mm [11]. Alexander et al. 

concluded that in uveal melanoma 

microvessel density is an important 

prognostic factor for survival and allows 

the identification of high-risk patients for 

whom adjuvant therapy should be 

considered [12]. Neitzel et al. also found a 

significant correlation between 

angiogenesis and metastasis in cutaneous 

melanoma [13]. On the other hand, there 

have been studies showing that 

microvessel count is not a prognostic 

factor for malignant melanoma [14] and 

that only the proliferation of endothelial 

cells are important for tumor progression 

[15]. Kashani-Sabet et al. defined four 

histological patterns of vascularity in 

cutaneous melanomas and compared tumor 

vascularity to other prognostic factors in 

malignant melanoma, such as tumor 

thickness, ulceration, mitotic index. Tumor 

vascularity emerged as the most powerful 

prognostic factor, surpassing tumor 

thickness and was significantly associated 

with ulceration [10]. 

Our study showed an increased overall 

vessel density in all cases of cutaneous 

melanomas, significantly higher than in 

normal tissue. All 14 cases were advanced 

primary melanomas, with a thickness 

greater than 3 mm, nodular or ulcerated. 

This suggests that high vascular density is 

associated with other histological 

prognostic factors in malignant melanoma.  

The controversy in literature regarding the 

value of angiogenesis for melanoma 

prognostic may be due to the difference 

between the techniques applied for 

angiogenesis evaluation. In our cases, we 

used a marker for endothelial cells with 

very good sensitivity and high specificity 

for endothelial cells – CD 31. This way we 

were able to accurately identify and count 

blood vessel in intratumoral, peritumoral 

areas and in normal tissue. 

Intratumoral vasculature was 

heterogeneous comprising vessels of 

different sizes, different wall thickness and 

different distribution. Considering the 

heterogeneity of tumoral angiogenesis, up 
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to date there is no perfect model for 

angiogenesis study, that can properly 

characterize tumor angiogenesis [16]. 

However, the quantitative and qualitative 

evaluation of intratumoral and peritumoral 

vessels could be important for future 

therapeutic strategies in malignant 

melanoma. 

Conclusions: Increased overall 

microvessel density in thick cutaneous 

melanoma suggest a possible relation 

between tumor thickness – known as an 

independent prognostic factor in 

melanoma, and the number of new blood 

vessels found in peritumoral and 

intratumoral areas. Evaluation of 

microvessel density in melanomas of the 

skin may be of prognostic significance in 

these neoplasms. Tumor vascularity 

consisting of various vessel types may 

prove to be a new therapeutic target in 

advanced melanomas – antiangiogenic and 

antivascular therapy.  
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