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DerMOScOPIc STUDy OF vaScUlarITy In nOn-MelanOMa SkIn cancer 
(abstract): Dermoscopy is a non-invasive tool to appreciate epidermal and subepidermal structures 
that are not visible to the naked eye. It has been used for the past two decades to improve the 
accuracy in the clinical diagnosis of pigmented skin lesions, but in recent years its application has 
extended to other inflammatory and neoplastic skin disorders. assessing the vascularity in non-
melanoma skin cancers is useful not only to differentiate between malignant and benign conditions, 
but also to orientate the surgical excision with regard to the margins of tumor invasion and to 
evaluate the efficacy of treatment. Our study aims to analyze the morphology and distribution of 
blood vessels using non-contact polarized light dermoscopy on a group of 42 patients with non-
melanoma skin cancers, in order to find the most common changes associated with these tumours, 
that aid in the accuracy of the clinical diagnosis. In our study non-melanoma skin cancers were 
represented by 35 cases of basal cell carcinoma (nodular type – 27 cases, superficial type – 6 
cases, cicatricial type – 1 case, pigmented type – 1 case) and 7 cases of squamous cell carcinoma. 
The most common vascular feature in basal cell carcinoma was arborizing vessels with irregular, 
clustered distribution, while in squamous cell carcinoma polymorphous vessels with irregular 
distribution predominated. In conclusion, vascular assessment in non-melanoma skin cancers is 
useful to improve accuracy of clinical diagnosis, in association with anamnestic data and clinical 
macroscopic appearance of the lesions. key words: POlarIZeD DerMOScOPy, BaSal cell 
carcInOMa, SQUaMOUS cell carcInOMa, vaScUlar MOrPHOlOGy, vaScUlar 
DISTrIBUTIOn

INtRODuctION
Dermoscopy is an in vivo, non-invasive ad-

juvant technique used by the clinicians for im-
proving the diagnostic accuracy mainly in 
pigmented skin lesions, by visualization of mor-
phological structures in the epidermis and su-
perficial dermis, non-detectable otherwise (1). 
The use of dermoscopy has been extended over 
the recent years to non-pigmented skin tumours, 
inflammatory skin disorders and infections, 
with more and more reports trying to describe 
morphological structures and their arrangement 
in several cutaneous morbid conditions in order 
to find diagnostic specific patterns (2,3,4,5,6). 
as opposed to pigmented lesions where the 
morphological aspect and distribution of pig-

ment is essential for diagnosis, in non-melano-
ma skin cancers the main structures to base the 
dermoscopic diagnosis on are the blood vessels 
(6, 7). 

In normal skin the vasculature consists of a 
superficial vascular plexus of small arterioles 
that branch into capillaries going up in the 
dermal papillae, the mark of the junction be-
tween the papillary and reticular dermis and a 
deep vascular plexus which separates the re-
ticular dermis from subcutaneous fat and is 
made up of medium-caliber vessels emanated 
from larger vessels into the adipose septae of 
the subcutis. The deep plexus connects with the 
superficial vascular plexus through vertically 
oriented vessels (5,6,7). 
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In tumors the architecture and distribution 
of blood vessels are modified by neoangiogen-
esis stimulated by tumor microenvironment, an 
interaction between tumor and stromal cells 
with the release of cytokines, chemokines and 
growth factors. among the stromal cells in-
volved in angiogenesis, fibroblasts and endothe-
lial cells play an important role on the tumor 
front as they react to paracrine growth factors 
released by tumor cells, such as vascular en-
dothelial growth factor (veGF) and platelet-
derived growth factor (PDGF) that are major 
factors involved in neoangiogenesis and tumor 
invasion and progression (5, 6, 7). 

visualization of vascular structures in vivo 
with the help of the dermatoscope is useful to 
determine wheather the tumour is benign or 
malignant based on vascular structures and dis-
tribution that differs from normal. Traditional 
dermatoscopes are optical devices which re-
quire the use of liquid or gel and contact with 
the skin lesions in order to inspect subepider-
mal changes. Pressure on the lesions, however, 
makes the visualization of small blood vessels 
difficult as they may blanch even under the 
slightest compression, thus non-contact cross-
polarized light dermatoscopes are better suited 
for monitoring vascular structures. noncontact 
polarized dermoscopy is useful not only to ob-

serve the morphology and distribution of su-
perficial dermal blood vessels, but also to in-
directly assess the vascular volume within skin 
lesions. an increased vascular volume can be 
appreciated as a vascular blush (milky red area, 
pink veil) (5,6,7). 

mAtERIAL AND mEtHODS
From a total of 366 patients examined for 

skin tumours in the Dermatology clinic of the 
University Hospital of the railways System be-
tween January 2017 and December 2017, 42 
patients were included in the study, represent-
ing the group diagnosed with non-melanoma 
skin cancer confirmed by pathological exam. 
For dermatoscopic examination we used the 
cross-polarized light function of Dermlight 
Dl4 dermatoscope, with a 10 fold optical mag-
nifying power. The images were taken using an 
android device connected to the dermatoscope, 
with additional 5 fold digital magnification 
for better visualization of small, fine vascular 
structures.

RESuLtS
The cases included in the study were 42 

patients with non-melanoma skin cancers rep-
resented by 35 cases of basal cell carcinoma 
(nodular type – 27 cases, superficial type – 6 
cases, cicatricial type – 1 case, pigmented type 

TaBle I
Vascular morphology and distribution pattern according to the clinical and pathological form of 

non-melanoma skin cancer

Diagnosis Vascular morphology %
Distribution pattern of the 

modified vessels
%

Basal 
cell 

carci-
noma

nodular

arborizing tree-like 
vessels

Polymorphous vessels 
(dotted, hairpin, comma)

Pink veil

96
4

8

Irregular, clustered
Irregular
clustered

98
1
1

Superficial
Fine telangiectasias

arborizing fine vessels
68
32

Irregular
clustered

36
64

cicatricial linear irregular vessels 100 Irregular 100

Pigmented
Fine telangiectasias

arborizing fine vessels
100
100

Irregular
Irregular

100
100

Squamous cell carci-
noma

linear irregular vessels
Polymorphous atypical 

vessels
Hairpin vessels

Glomerular vessels
Milky red areas

62

89
20
6
13

Irregular, clustered
Irregular
clustered
clustered

Homogenous, clustered

78
96
98
100
100
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fig. 1. Thick tree-like arborizing vessels at the 
periphery of a nodular Bcc

– 1 case) and 7 cases of squamous cell carci-
noma. The vascular morphology and distribu-
tion patterns were analyzed and the results are 
presented in table I.

The most common non-melanoma skin can-
cer found in our study group was nodular basal 
cell carcinoma (Bcc) with arborizing thick 
vessels that branch into thinner, serpiginous 
vessels, arranged in an irregular manner, lo-
cated mostly at the outer margin of the tumour 
(fig. 1). 

Blood vessels appear strikingly red and well 
demarcated, as they are located in the very 
superficial dermis, compared to the normal ves-
sels in the dermal plexus, which appear pink 
and are not as clearly noticeable (fig. 2.). ar-
borizing tree-like vessels were most commonly 
found, in 96% of nodular Bcc. 

another finding, much less common, in 4% 
of nodular Bcc cases was represented by pol-
ymorphous vessels (hairpin, dotted and comma 
vessels) in an irregular, non-homogenous dis-
tribution on the surface of the tumour, espe-
cially in ulcerated nodular Bcc, after the crust 
was removed (fig. 3 a, B). 

Pink veil was present in 8% of the cases, 

fig. 2. arborizing irregular sharp, strikingly red 
tumour vessels on a pink background representing 

normal superficial dermal vascularity

representing an abundant vascular flow in the 
deeper dermis. In superficial Bcc shorter, finer 
arborizing vessels were present, branching into 
serpiginous vessels with a smaller diameter 
than those found in nodular Bcc, creating an 
aspect of fine telangiectasias (fig. 4). 

The case with cicatricial Bcc presented 
with linear irregular vessels in an irregular 
distribution over the surface of the tumour. In 
pigmented Bcc the findings were similar to 
those in superficial Bcc (fig. 5), with fine ir-
regular arborizing vessels and telangiectasias.

The most common vascular feature in squa-
moua cell carcinoma (Scc) was represented by 
polymorphous vessels, in 89% of the cases, 
with an irregular, clustered distribution: dotted 
vessels, hairpin, U-shaped vessels throughout 
the whole lesion, linear curved vessels in an 
irregular distribution (fig. 6. a, B). 

Glomerular vessels with a ball-like appear-
ance in a clustered distribution were less com-
mon, always associated with other polymorphic 
vessels in invasive Scc. also in invasive Scc 
milky read areas representing a deeper in-
creased vascular flow were found in 13% of the 
cases (fig. 7), with no other discernible vascu-
lar changes.
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                               A                                                                   B
fig. 3. a. Polymorphic vessels distributed in an irregular manner on the surface of the tumour (dotted 

vessels at the periphery, arborizing vessels in the centre, linear irregular vessels surrounding the 
tumour). B. Dotted and hairpin vessels in the centre associated with arborizing vessels and telangiecta-

sias at the periphery

DIScuSSIONS
vascular structures in dermoscopy must be 

assessed following a three-step protocole sug-
gested in 2010 by Zalaudek et al. (9). Morphol-
ogy of vascular structures, structural pattern of 
the vessels and additional findings are included 
in the assessment algorithm. When examining 
the skin with a dermatoscope it is important to 
note that the inspection is horizontal, thus ves-
sels located in parallel to the skin’s surface will 
appear linear, while those located vertically to 
the skin’s surface will appear dotted or nodular/
globular/glomerular (6,7,8). For this reason the 
dominant vascular structure offers important 
information regarding tumor volume and pro-
gression. For instance, superficial melanoma 
and superficial basal cell carcinoma will display 
different vascular structures than those dis-
played by thick melanoma or nodular basal cell 
carcinoma respectively. Six main morphologi-
cal structures are identified: comma-like, dot-
ted, linear (linear irregular and linear helical), 

hairpin, glomerular and arborizing, vessels (9). 
Three specific global structures may be identi-
fied: crown vessels, strawberry vessels and 
milky red globules. Other structures have been 
described in recent reports: ring-shaped ves-
sels, spermatozoa-like vessels and red globules.

For a simpler approach kittler et al. classi-
fied vessels into three main morphological 
groups: dots, clods and linear vessels. linear 
vessels may be classified into six subcatego-
ries: linear - flat (for linear - irregular vessels), 
linear - loop-like (for hairpin-like vessels), lin-
ear - curved (for comma-like vessels), linear 
- serpiginous (for linear - irregular, arborizing, 
crown or thin arborizing vessels), linear - hel-
ical (for corkscrew vessels) and linear - coiled 
vessels (for glomerular vessels) (2,7,9).

Structural patterns of vessels is believed to 
play an important role in the diagnosis of non-
pigmented skin lesions. Six main groups of 
structural patterns were described: regular 
(homogenous), irregular (non-homogenous), 
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fig. 4. Fine pink telangiectasia-like vessels in 
superficial Bcc

fig. 5. Irregular, smaller, thinner arborizing 
vessels and telangiectasias in pigmented Bcc

fig. 6. a. Polimorphous vessels represented by 
dotted, glomerular, hairpin and linear curved 

vessels in a case of Scc arising on an atrophic 
plaque of lupus erythematosus B. Polimorphous 
vessels: dotted, comma, glomerular and linear 

irregular vessels in a case of SccA

B
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fig. 7. amorphous milky red appearance in an 
invasive Scc, with no other visible vascular 

structures

string-like, clustered and glomerular, radial and 
arborizing. another classification of the vascu-
lar structural pattern proposed by kittler et al. 
refers to non-specific pattern, clustered and 
glomerular pattern, serpiginous pattern, radial 
pattern, reticular pattern, arborizing pattern 
(1). additional dermoscopic features are part 
of the examination protocole and include: the 
presence or absence of a white halo around 
vessels (typically in keratinized tumors), re-
sidual pigmentation (in hypopigmented, mel-
anocytic tumors), hair, central channel patency, 
superficial squamas and ulceration (1,2,7,9). 

Our study included non-melanoma skin can-
cers. according to literature data, Bcc shows 
a great variability of dermoscopic features. 
Short fine telangiectasias associated with mul-
tiple small erosions located in a shiny white to 
red structureless background are dermoscopic 
clues for the diagnosis of superficial Bcc. ar-
borizing vessels are the pathognomonic vascu-
lar pattern of nodular Bcc. Other vascular 
patterns detected in less than 10% of Bccs 
include hairpin, glomerular, dotted, comma, 
and polymorphous vessels. However, vascular-

ity alone is not diagnostic for Bcc which must 
be differentiated from other lesions where ar-
borizing vessels are present on dermoscopy, 
such as benign skin tumors or rare adnexal 
tumors. In heavily pigmented Bcc dermoscop-
ic features found in melanocytic lesions may be 
found: brown to black/globules, blue/white 
veil, pigmented network, pseudopods, radial 
streaming or a polymorphous vascular pattern. 
The difference between pigmented Bcc and 
melanocytic skin lesions is based on the ab-
sence of a pigment network and the presence 
of at least one of six positive morphological 
features, including arborizing “tree-like” ves-
sels, ulceration, multiple blue-gray globules, 
large blue-gray ovoid nests, leaf-like areas and 
spoke wheel areas. In our study arborizing tree-
like or fine arborizing vessels were the most 
common vascular changes identified in all types 
of Bcc (8,10,11,12,13,14).

Bowen’s disease is characterized by glomer-
ular or dotted vessels, often associated in the 
same lesion and with a clustered disposition, 
associated with a scaly surface. Other vascular 
structures may also be present in Bowen’s dis-
ease and include polymorphous/atypical and 
arborizing vessels similar to those in Bcc or 
irregular, linear vessels similar to those in Scc. 
In pigmented Bowen’s disease brown/gray dots 
and/or coiled vessels arranged in a linear fash-
ion appear to be important clues for diagnosis 
(15,16,17,18).

Being a keratinizing tumour, Scc is usually 
non-pigmented, lacking additional findings, 
therefore identification of vascular structures is 
an important dermoscopic clue for diagnosis. 
In invasive Scc polymorphous vascular struc-
tures are described, comprised of irregularly 
distributed hairpin, dotted and/or linear/irregu-
lar vessels often associated with ulceration and 
central keratin crusts or surface scales. In our 
study polymorphous vessels predominated. an 
additional finding in our study was the amor-
phous milky red appearance in invasive Scc, 
probably due to heavy deep vascular flow in 
exofitic Scc (15, 17, 18).

Dermoscopic features may be used not only 
as diagnostic clues, but also as a tool to accu-
rately determin the margin of the tumour for 
surgical treatment (19, 20), as well as for eval-
uating treatment efficacy (21, 22, 23, 24).
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cONcLuSIONS
Dermoscopic assessment of vascularity in 

non-melanoma skin cancers is valuable in ren-
dering clues for diagnostic accuracy. Dermo-
scopic vascular findings must be interpreted in 
association with additional dermoscopic clues, 
anamnestic data and clinical macroscopic ap-

pearance of the tumour in order to reach a more 
accurate clinical diagnosis. Polarized light non-
contact dermoscopy is useful not only for the 
clinical diagnosis, but also in guiding the surgi-
cal intervention in regard to the margins of 
tumour invasion and also it is a great tool to 
evaluate treatment efficacy.
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