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Background: Angioma serpiginosum is a rare vascular anomaly whose pathogenesis is still unknown. It is
characterized by the onset of vascular reddish macules and papules during childhood, lesions are usually
monolateral with a linear serpiginous pattern. It is rarely associated with extracutaneous findings. This entity has not
yet been included in the classification of the International Society for the Study of Vascular Anomalies.

Case presentation: We describe the first Italian report of angioma serpiginosum with a congenital symmetrical
presentation. The patient had a further extension of macules during puberty involving both of the soles. No
extracutaneous manifestations were present. Diagnosis was confirmed with dermoscopy and light microscopy that
revealed the typical clusters of dilated, thickened and PAS+ capillaries in the upper dermis. Moreover,
Immunohistochemistry showed positive WT-1 staining. Genetic analysis with next generation sequencing did not

Conclusions: Our patient presented a peculiar symmetrical and planar extension with a serpiginous linear pattern.
The proliferative nature of this condition has been widely discussed in literature. In our case immunohistochemistry
was positive for Wilms tumor-1, a new endothelial marker expressed during angiogenesis in reparative processes

Clinical evolution, histological and immunohistochemical findings suggest that angioma serpiginosum should be
considered as a vascular proliferation. For these reasons we think it should be included in the international

Background
Angioma serpiginosum (AS) was first described by
Hutchinson in 1889 [1] as a “serpiginous or infective
nevus” and then named by Crocker in 1894 [2]. This en-
tity was distinguished by Frain-Bell from purpuric
dermatoses and other conditions [3]. It is usually a spor-
adic condition; however familial cases have been re-
ported with an autosomal dominant inheritance. Its
pathogenesis remains unclear and no genetic mutation
has been identified till now.

AS occurs at all ages, more frequently in childhood,
with a female/male ratio of 9:1 [4]. This entity is not
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yet included in the classification of the vascular
anomalies [5].

AS is characterized by the onset of vascular reddish
macules and papules, grouped in a linear, serpiginous or
gyrate pattern, sometimes on an erythematous skin [6,
7]. The serpiginous appearance is due to peripheral ex-
tension together with clearing of the central part of the
vascular anomaly. The lesions are more frequently asym-
metric and localized on the lower limbs and buttocks,
but may affect other parts and rarely spread all over the
body [7]. Some authors report a linear distribution re-
sembling Blaschko lines and suggesting a type I mosai-
cism [6-10]. AS is asymptomatic and spreads usually
within few years, but further extension is possible also
later [4] and multiple recurrences are possible [11]. Par-
tial spontaneous regression may occur resulting in cuta-
neous atrophy [4]. This disorder has a benign course,
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however, extracutaneous manifestations (ocular and
neurological) and psychological distress are reported [12,
13], but no increased risk for neoplasm has been de-
scribed. We describe the first Italian boy affected by AS
with a peculiar symmetrical distribution and immuno-
histochemistry staining positive for Wilms tumor-1
(WT-1).

Case presentation

We report the case of a male child born at term from
spontaneous delivery after an uncomplicated pregnancy.
At birth, the newborn presented a vascular red macule
on the right leg. At the age of 8, the lesions extended
symmetrically to both lower limbs. The patient has been
regularly followed by the paediatrician and never pre-
sented extracutaneous signs or symptoms. He has been
referred to our vascular anomalies reference center at
14 years of age due to the increasing in color intensity of
the lesions and the recent onset of new macules on the
left forearm. Physical examination showed asymptomatic
purple maculopapular lesions, with a symmetrical ser-
piginous linear pattern along both the lower limbs in-
cluding the soles (Fig. 1). Other reddish pale macules
were also present with a linear distribution on the left
forearm and hand dorsum. No extracutaneous signs
were present and no aesthetical complaint was expressed
by the patient. Family history was negative. A dermo-
scopic examination revealed a parallel ridge pattern,
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sharply-demarcated red lagoons and pin-point and irregu-
lar globular elements (Fig. 2a). Based on history, and clin-
ical and dermoscopic features, AS was suspected. The
patient underwent a skin biopsy and a blood sampling for
histology and molecular testing. Light microscopy re-
vealed clusters of dilated, thickened and PAS+ capillaries
in the upper dermis composed of flattened endothelial
cells and pericytes (Fig. 2b, c). These features were ob-
served in the absence of inflammatory infiltrate, erythro-
cytes extravasation and hemosiderin deposits, thus
confirming the diagnosis of AS. Immunohistochemistry
staining showed positive CD31, CD34, and Wilms
tumor-1 (WT-1) and negative D2—40 and Glut-1 (Fig. 2d).
No mutation was identified on the skin biopsy and periph-
eral blood, using MiSeq® sequencing platform (Illumina),
with a specific panel for vascular malformations.

Discussion and conclusions

AS is a rare vascular disorder, which over the years, has
been alternatively considered as a nevoid vascular mal-
formation or a vascular neoplasm [6].

The condition is asymptomatic and usually affects fe-
male patients, starting in childhood or early adolescence.
Lesions are typically unilateral and located on the ex-
tremities with a predilection for lower limbs and but-
tocks [6]. However, any anatomic site, including palms
and soles, can be involved. In the literature three cases
with monolateral plantar area involvement have been

Fig. 1 Asymptomatic purple maculopapular lesions, with a symmetrical serpiginous linear pattern along both the lower limbs (ab,c) and soles (d)
J
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Fig. 2 Dermoscopy shows parallel structures, red lagoons and globular elements (10x magnification) (a); light microscopy revealed clusters of
dilated, thickened capillaries in the upper dermis composed of flattened endothelial cells (b); Periodic acid-Schiff (PAS) stain-positive deposits
around the affected blood vessels (c); immunohistochemistry staining showed positive WT1 (d)

described [7, 14—16]. Other few cases were characterized
by a disseminated cutaneous distribution together with
extracutaneous manifestations [12, 15, 17].

Our patient is male; he manifested macules since birth
with a progressive serpiginous bilateral and symmetrical
evolution, involving the lower limbs and the soles. The
lesions were stable until the age of 14 years, when they
spread to the upper arm. Dermoscopic features were
similar to those reported in literature and they are corre-
lated to the capillary dilation in the upper dermis [18—
20]. Multiple red lagoons and pigment network in the
absence of linear vessels are the most frequently ob-
served alterations [21]. Reflectance confocal microscopy
also displays the multiple dilated vascular spaces perpen-
dicularly arranged to the epidermis in the superficial
dermis. [22].

Pathogenesis of AS remains still unknown. Although
most cases are sporadic, both autosomal dominant and
X-linked dominant inheritance have been suggested. Ac-
counting a female preponderance and progression of le-
sions in pregnancy, raised levels of estrogens have been
postulated in the etiology, however, further studies refuted
this hypothesis by the absence of estrogen-progesterone re-
ceptors [23]. Neumann et al. hypothesized an abnormal re-
sponse to cold together with other unknown factors [24].

The proliferative or malformative nature of this entity
has been widely discussed in the literature [25].

Histologically, the proliferation of endothelial cells and
new formation of capillaries, without other alterations,
have been considered the origin of the disease. These
features and the absence of inflammation, erythrocyte
extravasation and hemosiderin deposition clearly distin-
guish AS from purpuric dermatoses and acquired capil-
lary malformation. Very few cases of acquired port-wine
stain, also known as Fegelers syndrome, have been re-
ported in literature, but they are unilateral on the head
and neck, and characterized by a lower degree of prolif-
eration [26]. Thus, some authors suggested classifying
AS as a benign vascular tumor. In our patient, immuno-
histochemistry was positive for WT1 protein. Even if
WT1 is not a causative gene for vascular anomalies, this
new endothelial marker is expressed during angiogenesis
in reparative processes or in benign and malignant endo-
thelial tumors. WT1 has been studied in 126 vascular le-
sions (64 tumors, and 61 malformations) resulting
positive in 100% vascular tumors and negative in 58 out
of 61 (95.1%) vascular malformations [27-29]. Similar
results have been published by Trindade et al. in a series
of 117 vascular neoplasm that showed positive expres-
sion of WT1, whereas all vascular malformations were
negative with the exception of arteriovenous malforma-
tions [30].

Genetic analysis, using the panel for vascular malfor-
mations containing all genes published in the last ISSVA
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Table 1 Recommendations for daily practice
When AS should be suspected?

The appearance after birth of
vascular reddish macules and
papules, grouped in a linear,

serpiginous or gyrate pattern

When AS should be sent to the
dermatologist?

Patient should be sent for
diagnosis confirmation

AS should be confirmed
with dermoscopy and
biopsy

How to confirm diagnosis of AS?

What should be searched after the
diagnosis of AS?

Ocular and neurological
manifestations should
be searched

AS should be treated if

the patient displays
psychological discomfort

Which is the indication to treat AS?

classification [31], did not detect any mutation in our
patient. Gunnar Houge described a deletion encompass-
ing the PORCN gene in a four-generation family affected
with AS, but, as clearly outlined by Happle, this family
was affected by focal dermal hypoplasia [32, 33].

Treatment is indicated at any age when AS causes psy-
chological discomfort to the patient. 532 nm potassium
titanyl phosphate (KTP) laser ad pulsed dye laser (PDL)
have been successfully used in AS with excellent re-
sponse [34, 35] (Table 1). In our case no treatment has
been performed because the patient does not complain
esthetical damage.

In our opinion, on the basis of the clinical evolution,
histological and immunohistochemical findings, AS
should be considered as a vascular tumor, and, anyway,
it should be inserted in the ISSVA classification.

Abbreviations
AS: Angioma serpiginosum; WT-1: Wilms tumor-1

Acknowledgements
Not applicable.

Funding
No funding.

Availability of data and materials

All clinical data and material are available in our Unit, pictures are stored in
our server and histopathology and immunohistochemistry are stored in the
Pathology Unit of Bambino Gesu Children’s Hospital.

Authors’ contributions

AD and MEH wrote the paper, MC is the doctor of the patient and
performed dermoscopy and revised the manuscript, RR made a review of
the literature and revised the manuscript, RDV performed histopathology
and immunohistochemistry and revised the manuscript, IN - made de
diagnosis and revised the manuscript, EP performed Next generation
sequencing and revised the manuscript. All authors read and approved the
final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
It is provided.

Page 4 of 5

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

1Dermatology Unit, Bambino Gesu Children’s Hospital, IRCCS, Piazza
Sant'Onofrio, 4, 00165 Rome, ltaly. “Paediatric Unit, Ospedale dell’Angelo,
Mestre, Italy. 3Pathology Unit, Bambino Gesu Children’s Hospital- IRCCS,
Rome, Italy. “Division of Dermatology, University of Bologna, Bologna, Italy.
*Molecular Genetics Laboratory, Bambino Gesu Children’s Hospital, IRCCS,
Rome, Italy.

Received: 17 February 2019 Accepted: 29 March 2019
Published online: 27 April 2019

References

1. Hutchinson J. A peculiar form of serpiginous and infective naevoid disease.
Arch Surg. 1889;1:275.

2. Radcliffe Crocker H. Diseases of the skin. Philadelphia (PA): Blakiston's Press;

1905: 646.

Frain-Bell W. Angioma serpiginosum. Br J Dermatol. 1957,69:251-68.

Savant SS, Das A, Kumar P, Hassan S. Late-onset Segmental Angioma

Serpiginosum. Indian J Dermatol. 2016,61:226-7.

5. Wassef M, Blei F, Adams D, Alomari A, Baselga E, Berenstein A, et al. Vascular
anomalies classification: recommendations from the International Society for
the Study of vascular anomalies. Pediatrics. 2015;136:2203-4.

6.  Kalisiak MS, Haber RM. Angioma serpiginosum with linear distribution: case
report and review of the literature. J Cutan Med Surg. 2008;12:180-3.

7. Chen JH, Wang KH, Hu CH, Chiu JS. Atypical angioma serpiginosum. Yonsei
Med J. 2008;49:509-13.

8. Sancheti K, Das A, Podder |, Gharami RC. Angioma Serpiginosum in a
patchy and Blaschkoid distribution: a rare condition with an unconventional
presentation. Indian J Dermatol. 2016,61:570-2.

9. Das D, Nayak CS, Tambe SA. Blaschko-linear angioma serpiginosum. Indian J
Dermatol Venereol Leprol. 2016;82:335-7.

10. Duman N, Ersoy-Evans S. Angioma serpiginosum: report of two cases
suggesting type 1 mosaicism and proposal of adding it to the list of mosaic
skin conditions. Int J Dermatol. 2015;54:¢88-9.

11. Bishara M, Jiaravuthisan M, Weinstein M. A 13-year-old presenting with
recurrent Angioma Serpiginosum. J Cutan Med Surg. 2018;22:511-3.

12. Erbagci Z, Erbagci |, Erkilic S, Bekir N. Angioma serpiginosum with retinal
involvement in a male: a possible aetiological role of continuous cold
exposure. J Eur Acad Dermatol Venereol. 2004;18:238-9.

13. Tsuruta D, Someda Y, Sowa J, Ishii M, Kobayashi H. Angioma serpiginosum
with extensive lesions associated with retinal vein occlusion. Dermatology.
2006;213:256-8.

14. Jakhar D, Pandhi D, Singal A, Sharma S. Angioma serpiginosum in a bilateral
distribution with acral involvement: an uncommon presentation. Indian J
Dermatol Venereol Leprol. 2018,84:338-41.

15. Freites-Martinez A, Moreno-Torres A, NUnez AH, Martinez-Sanchez D,
Huerta-Brogeras M, Borbujo J. Angioma serpiginosum: report of an unusual
acral case and review of the literature. An Bras Dermatol. 2015;90:26-8.

16.  Bayramgurler D, Filinte D, Kiran R. Angioma serpiginosum with sole
involvement. Eur J Dermatol. 2008;18:708-9.

17. Katta R, Wagner A. Angioma serpiginosum with extensive cutaneous
involvement. J Am Acad Dermatol. 2000;42:384-5.

18. Sinha P, Singh PY, Sood A, Bharadwaj R. Blaschkoid Angioma Serpiginosum:
A Dermoscopic Diagnosis. Indian Dermatol Online J. 2018,9:127-9.

19.  Ghanadan A, Kamyab-Hesari K, Moslehi H, Abasi A. Dermoscopy of angioma
serpiginosum: a case report. Int J Dermatol. 2014;53:1505-7.

20. Freites-Martinez A, Martinez-Sanchez D, Tardio JC, Huerta-Brogeras M,
Borbujo J. Dermoscopy of acral angioma serpiginosum. Dermatol Online J.
2014;21(2).

21, Ankad BS, Arora P, Sardana K, Bhardwaj M. Differentiation of acquired port
wine stain and angioma serpiginosum: a dermoscopic perspective. Int J
Dermatol. 2019;58:62-4.

& w



Diociaiuti et al. Italian Journal of Pediatrics (2019) 45:53 Page 5 of 5

22. Marks V, Tcheung WJ, Burton C 3rd, Selim A, Nelson K. Reflectance confocal
microscopy features of angioma serpiginosum. Arch Dermatol. 2011;147:
878.

23. Erkek E, Bozdogan O, Akarsu C, et al. Absence of estrogen and progesterone
receptors around the affected vessels of angioma serpiginosum: case report.
Am J Clin Dermatol. 2006;7:383-6.

24. Neumann E. Some new observations on the genesis of angioma
serpiginosum. Acta Derm Venereol. 1971,51:194-8.

25. Requena L, Sangueza OP. Cutaneous vascular proliferation. Part II.
Hyperplasias and benign neoplasms. J Am Acad Dermatol. 1997;37:887-919.

26. Freysz M, Cribier B, Lipsker D. Fegelers syndrome, acquired port-wine stain
or acquired capillary malformation: three cases and a literature review. Ann
Dermatol Venereol. 2013;140:341-6.

27. Al Dhaybi R, Powell J, McCuaig C, Kokta V. Differentiation of vascular tumors
from vascular malformations by expression of Wilms tumor 1 gene:
evaluation of 126 cases. J Am Acad Dermatol. 2010;63:1052-7.

28.  Lawley LP, Caruneke F, Weiss S, North P. Expression of Wilms tumor 1 gene
distinguishes vascular malformations from proliferative endothelial lesions.
Arch Dermatol. 2005;141:1291-300.

29. Timar J, Meszaros L, Orosz Z, Albini A, Raso E. WT1 expression in angiogenic
tumors of the skin. Histopathology. 2005;47:67-73.

30. Trindade F, Tellechea O, Torrelo A, Requena L, Colmenero I. Wilms tumor 1
expression in vascular neoplasms and vascular malformations. Am J
Dermatopathol. 2011;33:569-72.

31. ISSVA classification for vascular anomalies. http://www.issva.org/UserFiles/
file/ISSVA-Classification-2018.pdf. Accessed 17 Feb 2019.

32. Houge G, Oeffner F, Grzeschik KH. An Xp11.23 deletion containing PORCN
may also cause angioma serpiginosum,a cosmetic skindisease associated
with extreme skewing of X-inactivation. Eur J Hum Genet. 2008;16:1027-8.

33. Happle R. Capillary malformations: a classification using specific names for
specific skin disorders. J Eur Acad Dermatol Venereol. 2015;29:2295-305.

34, Rho NK, Kim H, Kim HS. Successful treatment of angioma serpiginosum
using a novel 532 nm potassium titanyl phosphate (KTP) laser. J Dermatol.
2014:41:996-8.

35. Madan V, August PJ, Ferguson JE. Pulsed-dye laser treatment of angioma
serpiginosum. Clin Exp Dermatol. 2009;34:2186-8.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



http://www.issva.org/UserFiles/file/ISSVA-Classification-2018.pdf
http://www.issva.org/UserFiles/file/ISSVA-Classification-2018.pdf

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

