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Background: Arborizing vessels (AVs) are dermoscopically
defined as telangiectasias with distinct treelike branching,
and are a characteristic feature of basal cell carcinoma (BCC).
However, AVs are observed in various conditions other than
BCC. Objective: The aim of this study was to investigate skin
diseases showing AV and investigates dermoscopic differ-
ences between BCC and non-BCC. Methods: Dermoscopic
images showing AV were prospectively collected and classi-
fied into BCC/non-BCC. Non-BCC was further classified into
tumors (benign cystic, benign non-cystic, premalignant, and
malignant) and non-tumors. We compared AV focusing,
widest diameter of stem vessels, widest diameter ratio of
stem vessel to first branch, and number of ramifications be-
tween groups. Results: Among 124 images, 54.0% were BCC
and 46.0% were non-BCC. Non-BCC included epidermal
cysts, hypertrophic scars/keloids, intradermal nevi, actinic
keratoses, etc. The proportion of focused AV in BCC was sig-
nificantly higher and the proportion of unfocused AV in BCC
was lower than that of premalignant and malignant
non-BCC. The widest diameter ratio of stem vessel to first
branch was higher in non-BCC. Number of ramifications was
significantly less in benign cystic non-BCC than BCC.
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Conclusion: Various skin diseases showed AV, so that diag-
noses other than BCC should be considered. The findings in
this study could help discriminate BCC from non-BCC. (Ann
Dermatol 29(3) 288 ~ 294, 2017)
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INTRODUCTION

An arborizing vessel (AV) is composed of a stem vessel
and irregular treelike branching vessels'. Among a variety
of vascular structures on dermoscopy, this appearance of
AV is very characteristic, and is regarded as an important
dermoscopic feature of basal cell carcinoma (BCC). Thus,
AV is included in the dermoscopic diagnostic criteria of
pigmented BCC proposed by Menzies et al.” As a result,
most dermatologists who perform dermoscopic exam in-
stinctively consider BCC if they find AV on dermoscopy.
Although there have been some reports that AV is found
in various skin disorders other than BCC, we experienced
AV in more skin conditions than in previous reports. We
performed this study to clarify what skin conditions other
than BCC can show AV, and what dermoscopic differ-
ences of AV differentiate BCC from non-BCC.

MATERIALS AND METHODS

Patients

Among patients who visited the dermatologic clinics in
Pusan National University Hospital and Pusan National
University Yangsan Hospital from May 2012 to March


http://crossmark.crossref.org/dialog/?doi=10.5021/ad.2017.29.3.288&domain=pdf&date_stamp=2017-5-25

2015, patients whose lesions showed AV on dermoscopy
were prospectively enrolled in this study. After the final di-
agnosis was made with skin biopsy, we classified the le-
sions into BCC and non-BCC. Non-BCCs were classified
into tumors and non-tumors. Tumors were further divided
into 3 subgroups of benign cystic, benign non-cystic, pre-
malignant, and malignant tumors. This study was approved
by Institutional Review Board of Pusan National University
Hospital Clinical Trials Center (IRB no. E-2015106).

Methods

1) Photographs

Clinical photographs were taken with a Canon EOS 50D
digital single lens reflex camera (Canon, Tokyo, Japan).
For dermoscopic images, Dermlite Il Pro HR equipment
(3Gen; LLC, Dana Point, CA, USA) was used, and dermo-
scopic photographs were taken with a DSC-W290 (Sony,
Tokyo, Japan).

2) Systematic literature search

To identify previous reports demonstrating AV in derma-
toses other than BCC, we used PubMed with the following
combinations of keywords: “arborizing vessel,” “arborizing
vessel AND dermoscopy,” and “vascular AND dermoscopy.”
We limited the search to articles published in English be-
fore March 31, 2015.

3) Characteristics of AV on the dermoscopy

We examined whether AV was focused or unfocused (Fig.
1). We also compared the widest diameter of stem vessel,
the widest diameter ratio of stem vessel to the first branch,
and the number of ramifications in both groups. Focused
AV was defined as bright red AV, which was sharply fo-
cused and passed over the central parts of the lesion.
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Unfocused AV was blurred in color and distributed at the
periphery of the lesion®. The widest diameter of stem and
branching vessels was measured by using graduation
marks of the dermoscope.

4) Statistical analysis

The proportions of focused or unfocused AVs in BCC and
non-BCC groups were compared with the chi-square test.
The independent t-test was used to evaluate differences
between BCC and non-BCC groups (total and individual)
in regard to the diameter of the stem vessel, the widest di-
ameter ratio of stem vessel to the first branch and number
of ramifications. Statistical significance was defined as a
pvalue of <0.05 and statistical analysis was performed
with IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY,
USA).

RESULTS

Demographics

A total of 124 dermoscopic images showing AV were in-
cluded in this study. Among these, 67 (54.0%) were BCC
and 57 (46.0%) were non-BCC. The ratio of male to fe-
male subjects was 1 to 1 (BCC, 1:1.09 and non-BCC, 1:
0.90) and the average age was 60.15 years (BCC, 69.12
and non-BCC, 49.60).

Non-BCC with AV

1) Present study

Various skin diseases showed AV (Fig. 2). There were 53
tumors and 4 non-tumors. Among tumors, the benign
non-cystic subgroup was most common, followed by be-
nign cystic and premalignant and malignant subgroups
(Table 1). The most common dermatosis was epidermal

Fig. 1. Basal cell carcinoma: (A) with focused arborizing vessel (AV), (B) unfocused AV, and (C) mixed AV. *: focused AV, *: unfocused

AV.
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Fig. 2. Clinical (inset) and dermoscopic appearance of arborizing vessels observed in various skin diseases other than basal cell
carcinoma: (A) epidermal cyst, (B) digital mucous cyst, (C) intradermal nevus, (D) xanthogranuloma, (E) scar, (F) venous hemangioma,
(G) nipple adenoma, (H) chondroid syringoma, (1) lipoma, () trichoblastoma, (K) dermatofibrosarcoma protuberans, and (L) squamous
cell carcinoma.
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Table 1. Various non-BCC dermatoses with AV in the present
study (n=57)

Diagnosis n (%)
Tumors
Benign cystic (n=14)
Epidermal cyst 12 (21.1)
Digital mucous cyst 1 (1.8)
Milia 1 (1.8)

Benign non-cystic (n=28)

Hypertrophic scar and keloid 7 (12.3)
Intradermal nevus 6 (10.5)
Xanthogranuloma 3 (5.3
Nipple adenoma 2 (3.5)
Angioleiomyoma 1 (1.8)
Dermatofibroma 1 (1.8)
Apocrine mixed tumor 1 (1.8)
Chondroid syringoma 1 (1.8)
Hidrocystoma 1 (1.8)
Lentigo 1 (1.8)
Lipoma 1 (1.8)
Pilomatricoma 1 (1.8)
Trichoblastoma 1 (1.8)
Venous hemangioma 1 (1.8)
Premalignant & malignant (n=11)
Actinic keratosis 5 (8.8)
Bowen's disease 2 (3.5)
Dermatofibrosarcoma protuberance 2 (3.5)
Sebaceous carcinoma 1 (1.8)
Squamous cell carcinoma 1 (1.8)
Non-tumors (n=4)
Necrobiosis lipoidica 2 (3.5)
Morphea 1 (1.8)
Porokeratosis 1 (1.8)

BCC: basal cell carcinoma, AV: arborizing vessel.

cyst (n=12, 21.1%), followed by hypertrophic scar and
keloid (n=7, 12.3%), intradermal nevus (n=6, 10.5%),
and actinic keratosis (n=5, 8.8%). Non-tumors included
necrobiosis lipoidica, morphea, and porokeratosis.

2) Systematic literature review

There were some reports of non-BCC with AV (Table
2)>™. According to the keywords, 9 of 81 articles found
with “arborizing vessel,” 8 of 21 articles with “arborizing
vessel AND dermoscopy,” and 10 of 250 articles with
“vascular AND dermoscopy” were included. Some articles
were duplicated, and 12 of 352 were finally selected.
Among these, 5 articles were case reports and 7 were orig-
inal articles.

Arborizing Vessels on Dermoscopy

Characteristics of AV on dermoscopy

1) Comparison between BCC and non-BCC

Compared to non-BCC, focused AV was more prevalent in
the BCC group, but unfocused and mixed AV was less
prevalent in the BCC group (Table 3). The widest diameter
of stem vessel and the widest diameter ratio of stem vessel
to the first branch were less in BCC than in non-BCC. The
number of ramifications was greater in BCC than in
non-BCC. Of these, only the widest diameter ratio of stem
vessel to the first branch was statistically significant at 1.52
in BCC and 1.78 in non-BCC (p=0.03).

2) Comparison between BCC and each subgroup of
non-BCC

Statistical significance was only found for whether or not
AV were focused in BCC and premalignant and malignant
non-BCC, and for ramification numbers in BCC and be-
nign cystic non-BCC (Table 3).

DISCUSSION

Dermoscopy is a noninvasive and very useful diagnostic
tool not only for pigmented skin tumors but also non-
pigmented dermatoses, including nonpigmented skin tu-
mors, and inflammatory and infectious skin diseases. In
dermoscopic analysis of nonpigmented dermatoses, vas-
cular structures can be the main focus. Various types of
vascular structures, such as comma-like, dotted, line-
ar-irregular, hairpin, glomerular, and AVs can be observed
on dermoscopy, and most of these were described as
characteristic for specific entities"'”. For example, linear-
irregular vessels were detected in melanoma, glomerular
and dotted vessels arranged in small clusters were de-
scribed as a specific feature of Bowen’s disease, and hair-
pin, dotted, and/or linear-irregular vessels were commonly
observed in squamous cell carcinoma''®. Among these,
AV was reported as a dermoscopic hallmark of nodular,
sclerodermiform, or cystic BCC, with high diagnostic ac-
curacy”"’.

The morphology of AV on dermoscopy is very distinctive,
and is easily recognizable by dermatologists. However,
this could be a pitfall, because AV can be observed in
many other skin conditions, including tumors or inflam-
mations. In the present study, AV was observed in a varie-
ty of diseases, and many have not been previously re-
ported to show AV. Among the various diseases in this
study, only digital mucous cysts, hidrocystomas, keloids,
and dermatofibrosarcoma protuberans were reported pre-
viously®'%"?. Therefore, dermatologists should not simply
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Table 2. Various non-BCC dermatoses with AV

Report Diagnosis n/N* Other dermoscopic features except AV
Llambrich et al.* (2009) Cutaneous leishmaniasis 3/26  Erythema, hyperkeratosis, ulceration, yellow tears, white
starburst-like pattern, vascular structures
Fujimura et al.> (2012) Pseudolymphomatous 11 Follicular yellowish spots
folliculitis Follicular red dot
Dalle et al.® (2012) Merkel cell carcinoma 6/10  Milky-red globules, linear-irregular vessels, dotted vessels,
glomerular vessels, structureless areas, blue-gray veil, scale
Moscarella et al.” (2013) Sebaceous adenoma & 7/20  Yellow globules, elongated crown vessels, opaque structureless
sebaceoma in white/yellow areas, ulceration, yellowish keratotic plug
Muir-Torre syndrome
Zaballos, et al.® (2014) Apocrine hidrocystomas ~ 15/22  Bluish homogeneous pigmentation, whitish structures,
linear-irregular vessels
Giacomel et al.’ (2013) Basosquamous carcinoma 19/22  Ulceration, blue-grey blotches, pigmentation structures, keratin
mass, white structureless areas, surface scale, white structures,
dotted, linear irregular, hairpin vessels
Khelifa et al.” (2013) Desmoplastic 11 Well-defined borders, ivory-white color
trichoepithelioma
Bernard et al."® (2013) Dermatofibrosarcoma 11/15  Pigmented network, structureless light brown areas, shiny white
protuberance streaks, pink background coloration, structureless hypo- or
depigmented areas
Aydingoz et al."" (2013) Neurothekeoma 1/1 None
Salerni et al."? (2014) Digital mucous cyst 3/3 Translucent aspect with presence of bright white structures
upon compression
Yoo and Kim" (2014) Keloid 17/30  Linear-irregular vessels, and comma-shaped vessels

Collgros and Guitera' (2015)

Eccrine spriadenoma

11

Blue-gray ovoid nests and a yellowish clod

Articles from PubMed search with keywords “arborizing vessel,” “arborizing vessel AND dermoscopy,” and “vascular AND dermoscopy,”
which were published in English before March 31, 2015. BCC: basal cell carcinoma, AV: arborizing vessel. *Number of cases showing

AV/number of cases examined.

Table 3. Comparison of AV characteristics in

BCC and non-BCC

Non-BCCs Benign Benign. Premal.ignant Non-
(n=57) p cystic P non-cystic p & malignant p tumor p
(n=14) (n=28) (n=11) (n=4)
Focused AV 43 (64.2) 30 (52.6) 0.19 11 (78.6) 0.30 15 (53.6) 0.33 3 (27.3)* 0.02 1 (25.00 0.12
Unfocused AV 34 (50.7) 36 (63.2) 0.17 6 (42,9 0.59 17 (60.7) 0.37 10 (90.99* 0.01 3 (75.00 0.35
Mixed AV 10 (1490 9 (15.8) 0.89 3 (21.4) 0.55 4 (14.3) 0.94 2 (18.2) 0.68 0 (0.0) -
Widest diameter 0.15 0.54 0.12 0.58 0.17 0.28 0.15 0.68 0.15 0.56
of the stem vessel (mm)
Widest diameter ratio 1.78* 0.03 1.84 0.25 1.75 0.10 1.79 0.14 1.76 0.68
of stem vessel to the
first branch
Number of ramification 3.40 0.09 3.21*% 0.03 3.50 0.49 3.36 0.25 3.32 0.70

Values are presented as number (%) or number only. AV: arborizing vessel, BCC: basal cell carcinoma. *Significant findings (p<0.05).

confirm BCC when AV is observed on dermoscopy, and
should consider possibilities other than BCC.

Accordingly, we tried to identify morphologic differences
in AV between BCC and non-BCC; to our knowledge,
these have not previously been reported. Recently, criteria
for morphologic discrimination between focused and un-
focused AV have been adopted. By definition, focused
AVs show classical arborizing telangiectasias, which re-
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semble branches of a tree. These are composed of
large-diameter stem vessels, with branches tapering irregu-
larly into finer capillaries. They are bright red in color and
sharply focused on dermoscopy. This is a hallmark of nod-
ular BCC, and passes over the central part of the lesion'’.
On the other hand, unfocused AVs are branched vessels
with blurring located at the periphery of the lesion.
Unfocused AV were described as striking vascular features



of basosquamous cell carcinoma, observed either alone or
in combination with dotted or focused AV>. Unfocused
AV was also reported as a major vascular structure in der-
matofibrosarcoma protuberans, observed alone or mixed
with focused AV'’. In the present study, focused AV were
more frequently observed in BCC, but the frequency
showed no statistical significance compared to non-BCC.
In particular, in benign cystic non-BCC, focused AV was
more prevalent than in BCC. Therefore, focused AV as a
diagnostic feature of BCC needs to be reconsidered.
However, we think that classification of AV by whether or
not they are focused can help discriminate BCC from pre-
malignant and malignant non-BCC. Before this study, we
surmised that the stem vessel in BCC might be thicker
than that of non-BCC. On the contrary, the diameter of
stem vessels in non-BCC was greater than in BCC. In par-
ticular, the diameter of stem vessels is greatest in benign
cystic lesions. The widest diameter ratio of stem vessel to
the first branch was less in BCC than in non-BCC. This
means that the diameter of the branch vessel remains
larger. This is supposedly related to cancer angiogenesis,
but further investigation is needed to determine the rela-
tionship between the morphology of AV and clinical char-
acteristics, such as aggressive progression. The number of
ramifications was greater in BCC than that of non-BCC,
and this difference was statistically significant compared to
benign cystic non-BCC. This could also be related to can-
cer angiogenesis in BCC. The morphologic differences of
AV found in this study could be helpful in discriminating
BCC from non-BCC.

In the present study, we investigated what skin diseases
other than BCC can display AV on dermoscopy. Besides
BCC, AV was observed in various dermatoses, including
benign cystic, non-cystic, premalignant, and malignant tu-
mors, and even non-tumors, including necrobiosis lip-
oidica, morphea, and porokeratosis. Even though AV is a
very distinct and remarkable dermoscopic vascular struc-
ture, and is reportedly very specific in the diagnosis of
BCC using dermoscopy, dermatologists should be careful
in interpreting the significance of AV. Furthermore, we
tried to identify dermoscopic differences of AV between
BCC and non-BCC. Focused AV were observed more fre-
quently in BCC, and unfocused AV were dominant in pre-
malignant and malignant non-BCC. In non-BCC, the num-
ber of ramifications was less than in BCC, and the diame-
ter of vessels decreased more acutely from the stem vessel
to the first branch. In ambiguous cases with AV, these der-
moscopic differences could help differentiate lesions.

Arborizing Vessels on Dermoscopy

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

1. Argenziano G, Zalaudek I, Corona R, Sera F, Cicale L,
Petrillo G, et al. Vascular structures in skin tumors: a
dermoscopy study. Arch Dermatol 2004;140:1485-1489.

2. Menzies SW, Westerhoff K, Rabinovitz H, Kopf AW,
McCarthy WH, Katz B. Surface microscopy of pigmented
basal cell carcinoma. Arch Dermatol 2000;136:1012-1016.

3. Giacomel J, Lallas A, Argenziano G, Reggiani C, Piana S,
Apalla Z, et al. Dermoscopy of basosquamous carcinoma.
Br ) Dermatol 2013;169:358-364.

4. Llambrich A, Zaballos P, Terrasa F, Torne |, Puig S, Malvehy
J. Dermoscopy of cutaneous leishmaniasis. Br ] Dermatol
2009;160:756-761.

5. Fujimura T, Hidaka T, Hashimoto A, Aiba S. Dermoscopy
findings of pseudolymphomatous folliculitis. Case Rep
Dermatol 2012;4:154-157.

6. Dalle S, Parmentier L, Moscarella E, Phan A, Argenziano G,
Thomas L. Dermoscopy of Merkel cell carcinoma. Derma-
tology 2012;224:140-144.

7. Moscarella E, Argenziano G, Longo C, Cota C, Ardigd M,
Stigliano V, et al. Clinical, dermoscopic and reflectance
confocal microscopy features of sebaceous neoplasms in
Muir-Torre syndrome. ] Eur Acad Dermatol Venereol
2013;27:699-705.

8. Zaballos P, Banuls J, Medina C, Salsench E, Serrano P,
Guionnet N. Dermoscopy of apocrine hidrocystomas: a
morphological study. ] Eur Acad Dermatol Venereol 2014;
28:378-381.

9. Khelifa E, Masouyé I, Kaya G, Le Gal FA. Dermoscopy of
desmoplastic trichoepithelioma reveals other criteria to
distinguish it from basal cell carcinoma. Dermatology
2013;226:101-104.

10. Bernard J, Poulalhon N, Argenziano G, Debarbieux S, Dalle
S, Thomas L. Dermoscopy of dermatofibrosarcoma protu-
berans: a study of 15 cases. Br ] Dermatol 2013;169:85-90.

11. Aydingoz IE, Mansur AT, Dikicioglu-Cetin E. Arborizing ves-
sels under dermoscopy: a case of cellular neurothekeoma
instead of basal cell carcinoma. Dermatol Online J 2013;19:5.

12. Salerni G, Gonzalez R, Alonso C. Dermatoscopic pattern of
digital mucous cyst: report of three cases. Dermatol Pract
Concept 2014;4:65-67.

13. Yoo MG, Kim IH. Keloids and hypertrophic scars: charac-
teristic vascular structures visualized by using dermoscopy.
Ann Dermatol 2014;26:603-609.

14. Collgros H, Guitera P. A pearly papule with arborizing
vessels. ] Am Acad Dermatol 2015;72(1 Suppl):525-S26.

15. Zalaudek |, Kreusch J, Giacomel J, Ferrara G, Catricala C,
Argenziano G. How to diagnose nonpigmented skin tumors:
a review of vascular structures seen with dermoscopy: part
II. Nonmelanocytic skin tumors. ] Am Acad Dermatol 2010;
63:377-386; quiz 387-388.

Vol. 29, No. 3, 2017 293



H Jin, et al

16. Sakakibara A, Kamijima M, Shibata S, Yasue S, Kono M, 37:316-322.
Tomita Y. Dermoscopic evaluation of vascular structures of 17. Menzies SW. Dermoscopy of pigmented basal cell
various skin tumors in Japanese patients. ] Dermatol 2010; carcinoma. Clin Dermatol 2002;20:268-269.

294  Ann Dermatol



