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Angiokeratoma circumscriptum of the buccal mucosa:  
a case report and literature review
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Abstract (J Korean Assoc Oral Maxillofac Surg 2014;40:240-245)

Angiokeratoma is a benign cutaneous lesion of the capillaries, presenting as dilated vessels in the upper part of the dermis. Although this disorder is 
classified into various types and has been occasionally reported in the skin of the scrotum or extremities, the involvement of the oral cavity mucosa has 
been rarely reported. The present study reports a case of angiokeratoma circumscriptum in the buccal mucosa. The expression of vascular endothelial 
growth factor (VEGF) and both of its receptors (VEGFR-1 and VEGFR-2) was demonstrated by immunohistochemistry in the endothelial cells lining 
the dilated vessels. The expression of VEGFR-2 was higher than that of VEGFR-1 in the endothelial cells in the lesion, indicating an increased rate of 
endothelial cell proliferation within the lesion. Interestingly, some of the endothelial cells co-expressed VEGF and its two receptors. These results sug-
gest that endothelial cells in the pathologically dilated vessels possess VEGF autocrine growth activity involved in vasculogenesis and maintenance 
in angiokeratoma lesions. To our knowledge, this is the second report published on isolated oral angiokeratoma confined to the buccal mucosa and the 
first case report on angiokeratoma circumscriptum involving the buccal mucosa.  
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and	(5)	a	multiple	papular	and	plaque-like	form	(angiokera-

toma	circumscriptum)2,3.	Although	the	clinical	characteristics	

are	different,	common	histological	features	include	hyper-

keratosis	of	the	epidermis	and	dilated	vascular	spaces	with	or	

without	organizing	thrombi	in	the	papillary	dermis	of	cutane-

ous	lesions4,5.	Among	the	five	types	of	angiokeratomas,	soli-

tary	angiokeratoma	is	the	most	common,	and	angiokeratoma	

circumscriptum	is	the	least	frequent2.	

Most	of	the	cases	of	angiokeratoma	in	the	oral	cavity	have	

presented	in	conjunction	with	generalized	systemic	condi-

tions	(Fabry	disease	and	fucosidosis).	Isolated	oral	angiokera-

toma	unrelated	to	any	systemic	disease	or	cutaneous	lesion	

has	been	rarely	reported.	To	the	best	of	our	knowledge,	only	

ten	cases	of	isolated	angiokeratoma	in	the	oral	cavity	have	

been	reported	in	the	literature3-12.(Table	1)	The	majority	of	re-

ported	oral	angiokeratoma	cases	occurred	on	the	tongue,	but	

one	case	involved	the	buccal	mucosa.

In	this	report,	we	describe	an	additional	case	of	angiokera-

toma	circumscriptum	in	the	oral	cavity	that	involved	the	buc-

cal	mucosa	without	accompanying	systemic	disease	or	skin	

lesion.	To	characterize	this	unusual	oral	lesion,	the	surgical	

specimen	was	analyzed	by	immunohistochemistry	for	 the	

I. Introduction

Angiokeratoma	is	a	rare	cutaneous	vascular	disorder	of	

the	papillary	dermis	that	is	characterized	by	one	or	more	di-

lated	vessels	in	the	upper	part	of	the	dermis.	In	the	majority	

of	cases,	it	is	also	associated	with	epidermal	reactions	such	

as	acanthosis	and/or	hyperkeratosis1.	This	disorder	can	be	

classified	into	five	types:	(1)	a	generalized	systemic	form	(an-

giokeratoma	corporis	diffusum	of	Fabry);	(2)	a	bilateral	form	

occurring	on	the	dorsal	surfaces	of	the	fingers	and	toes	(an-

giokeratoma	of	Mibelli);	(3)	a	localized	scrotal	form	(angio-

keratoma	of	Fordyce);	(4)	a	solitary	papular	angiokeratoma;	
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dilated	cystic	 lesions	containing	erythrocytes	under	 the	

epithelial	tissue.(Fig.	2.	A,	2.	B)	These	characteristics	were	

consistent	with	angiokeratoma.	Under	general	anesthesia,	

the	cheek	lesion	was	completely	excised,	and	the	surgical	

defect	was	primarily	closed	with	a	cheek	advancement	flap.

(Fig.	3.	A,	3.	B)	The	patient	was	followed	for	more	than	three	

years	without	any	evidence	of	recurrence.	

To	confirm	the	angiogenic	characteristics	of	 the	 tumor,	

the	specimen	was	immunostained	for	VEGF	and	two	of	its	

receptors	 (VEGFR-1	and	VEGFR-2).	For	 immunohisto-

chemical	analysis,	 the	tumor	specimen	was	embedded	in	a	

paraffin	block,	cut	into	4-μm	sections,	and	mounted	on	glass	

slides.	The	sections	were	maintained	at	room	temperature	for	

12	hours	and	deparaffinized.	After	hydration,	immunohisto-

chemical	staining	was	performed	using	an	automated	immu-

nostainer	(BenchMark	XT;	Ventana	Medical	Systems	Inc.,	

Tucson,	AZ,	USA),	and	detection	was	performed	using	the	

UltraVIEW	Universal	DAB	kit	(Ventana	Medical	Systems	

Inc.)	according	to	the	manufacturer’s	protocol.	Briefly,	sec-

expression	of	vascular	endothelial	growth	factor	(VEGF)	and	

its	two	receptors,	VEGFR-1	and	VEGFR-2.	

II. Case Report

An	18-year-old	female	patient	was	referred	for	an	evalu-

ation	of	a	dark-colored,	painless,	elevated	lesion	in	the	oral	

cavity.	Clinically,	a	5×2-cm-sized,	multi-lobular,	 irregular,	

raised	lesion	was	observed	on	the	right	side	of	 the	buccal	

mucosa.(Fig.	1.	A)	The	lesion	was	firm,	did	not	bleed	on	ma-

nipulation,	and	was	not	accompanied	by	mucosal	ulceration.	

The	patient	had	no	history	of	trauma.	She	had	first	recognized	

a	small	lesion	on	her	cheek	mucosa	about	three	years	prior,	

which	had	gradually	increased	in	size.	She	had	no	history	

of	systemic	diseases	or	of	skin	or	mucosal	abnormalities.	

Magnetic	resonance	imaging	showed	an	ill-defined,	heteroge-

neously	enhanced	lesion	on	the	right	side	of	the	buccal	muco-

sa.(Fig.	1.	B,	1.	C)	A	punch	biopsy	of	the	lesion	showed	epi-

thelial	hyperkeratosis,	acanthosis,	papillomatosis,	and	large	

Table 1. Review of the literature on isolated angiokeratoma in the oral cavity

References Age	(yr)/gender Site Type	of	angiokeratoma

Leung	and	Jordan6	(1997)
Kumar	et	al.7	(1998)
Bhargava	et	al.8	(2001)
Vijaikumar	et	al.3	(2003)
Varshney4	(2005)
Siponen	et	al.9	(2006)
Green	and	Roy11	(2006)
Sion-Vardy	et	al.5	(2008)
Patigaroo	et	al.10	(2012)
Erkal	et	al.12	(2013)
Current	case

82/female
16/male
5/male
12/male
12/female
54/female
6/male
45/female
16/male
67/female
18/female

Buccal	mucosa
Tongue
Tongue
Tongue
Tongue
Tongue
Tongue
Tongue
Tongue
Tongue
Buccal	mucosa

Solitary	angiokeratoma
Angiokeratoma	circumscriptum
Angiokeratoma	circumscriptum
Angiokeratoma	circumscriptum
Angiokeratoma	circumscriptum
Solitary	angiokeratoma
Angiokeratoma	circumscriptum
Solitary	angiokeratoma
Angiokeratoma	circumscriptum	
Solitary	angiokeratoma
Angiokeratoma	circumscriptum
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Fig. 1. Preoperative clinical and magnetic resonance imaging (MRI) findings. A. Primary lesions presented as multiple, small, irregular, 
raised lesions on the right side of the buccal mucosa. B, C. MRI shows an ill-defined heterogeneously enhanced lesion on the right side of 
the cheek (arrows). 
Young-Hoon Kang et al: Angiokeratoma circumscriptum of the buccal mucosa: a case report and literature review. J Korean Assoc Oral Maxillofac Surg 2014
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DAB+H2O2	substrate	for	8	minutes,	and	nuclei	were	counter-

stained	in	hematoxylin	II	and	bluing	reagent	at	37oC.	Immu-

nostained	sections	were	photographed	under	a	Nikon	Eclipse	

Ti-U	microscope	(Nikon	Instruments	Inc.,	Tokyo,	Japan),	

and	the	proportion	of	positive	staining	was	calculated	for	

both	endothelial	and	stromal	cells	in	the	lesion.	At	least	three	

different	specimens	were	used	to	calculate	the	proportion	of	

positive	cells.	The	primary	antibodies	used	and	the	results	of	

the	immunohistochemical	staining	are	summarized	in	Table	2.

Immunostaining	revealed	that	the	stromal	cells	in	the	lesion	

tions	were	deparaffinized	using	an	EZ	Prep	solution	(Ventana	

Medical	Systems	Inc.)	and	then	treated	with	CC1	standard	

(ethylenediaminetetraacetic	acid	[EDTA],	pH	8.4)	 for	60	

minutes	at	100oC	for	antigen	retrieval.	Next,	the	slides	were	

treated	at	37oC	for	4	minutes	with	UltraVIEW	Universal	

DAB	Inhibitor	(3%	H2O2)	to	block	endogenous	peroxidase	

activity.	Slides	were	then	incubated	at	37oC	first	with	each	

primary	antibody	for	32	minutes	and	then	with	the	second-

ary	antibody	(Universal	HRP	Multimer;	Ventana	Medical	

Systems	Inc.)	for	8	minutes.	Finally	slides	were	treated	with	

Fig. 3. Intraoperative and postoperative views. A. The cheek lesion was excised, and the surgical defect was primarily closed with an ad-
vancement flap. B. Two months after the operation, the surgical site was healed uneventfully.
Young-Hoon Kang et al: Angiokeratoma circumscriptum of the buccal mucosa: a case report and literature review. J Korean Assoc Oral Maxillofac Surg 2014
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Fig. 2. H&E staining showing the histopathological features of the angiokeratoma circumscriptum lesion on the buccal mucosa (scale 
bars=200 μm). A. Low-power magnification shows epithelial hyperkeratosis, acanthosis, and large cystic lesions. B. High-power magnifi-
cation shows erythrocytes filling the dilated cystic lesion. These pathological features are consistent with those of angiokeratoma circum-
scriptum. 
Young-Hoon Kang et al: Angiokeratoma circumscriptum of the buccal mucosa: a case report and literature review. J Korean Assoc Oral Maxillofac Surg 2014
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VEGFR-2	are	shown	in	Table	2.	

III. Discussion 

The	first	case	of	angiokeratoma	was	reported	by	Mibelli	in	

1890,	and	the	manifestation	of	the	disorder	found	on	fingers	

and	toes	is	now	known	as	angiokeratoma	of	Mibelli13.	An-

giokeratoma	circumscriptum	was	first	described	in	1915	by	

Fabry	as	a	localized	lesion	on	a	lower	extremity13,14.	It	typi-

and	endothelial	cells	 lining	the	pathologically	dilated	ves-

sels	expressed	VEGF	and	its	two	receptors	(VEGFR-1	and	

VEGFR-2).(Fig.	4)	Among	both	stromal	and	endothelial	cells	

in	the	lesion,	 the	percentage	of	positive-staining	cells	was	

higher	for	VEGFR-2	than	that	for	VEGFR-1.	Interestingly,	

some	endothelial	cells	showed	co-expression	of	VEGF	and	

both	of	its	receptors	(arrows),	whereas	others	co-expressed	

only	VEGF	and	VEGF-2	(arrowhead).	Proportions	of	 the	

cells	staining	positive	for	each	of	VEGF,	VEGFR-1,	and	

VEGF VEGFR-1

VEGFR-2

VEGFR-1

VEGFR-2

VEGF

Fig. 4. Immunohistochemistry for vascular endothelial growth 
factor (VEGF) and both of its receptors (VEGFR-1 and VEGFR-2) 
(scale bars=100 μm). VEGF, VEGFR-1, and VEGFR-2 were 
expressed in endothelial cells and stromal cells in the lesion. 
Staining was stronger and the proportion of positive cells was 
higher for VEGFR-2 than for VEGFR-1. Several lesion cells co-
expressed VEGF as well as VEGFR-1 and VEGFR-2 (arrows). 
In addition, some additional endothelial cells stained positive for 
VEGF and VEGFR-2, but not for VEGFR-1 (arrowheads). The 
coexpression of VEGF and its receptors suggests that VEGF is 
an autocrine growth factor for endothelial cells in the oral angio-
keratoma circumscriptum lesion presented in this study. 
Young-Hoon Kang et al: Angiokeratoma circumscriptum of the buccal mucosa: a case 
report and literature review. J Korean Assoc Oral Maxillofac Surg 2014

Table 2. Primary antibodies, dilutions used, and the proportion of cells staining positive for each protein 

Antibody Dilution Source Lot	No.
Positive-cell	ratio	(%)

Endothelial	cells Stromal	cells

VEGF
VEGFR-1
VEGFR-2

1	:	400
1	:	400
1	:	400

Santa	Cruz1

Abcam2

Abcam2

sc-152
ab9540
ab71772

68.1±6.0
22.8±3.8
81.8±2.9

37.3±3.1
11.1±1.9
72.8±1.7

(VEGF: vascular endothelial cell growth factor, VEGFR-1: vascular endothelial cell growth factor receptor-1, VEGFR-2: vascular endothelial 
cell growth factor receptor-2)
1Santa Cruz Biotechnology Inc., Dallas, TX, USA. 2Abcam, Cambridge, UK.
Values are presented as mean±standard deviation.
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the	specimen	analyzed	in	the	present	study,	immunostaining	

intensity	was	stronger	and	the	proportion	of	positive	cells	

was	higher	for	VEGFR-2	than	for	VEGFR-1,	indicating	en-

hanced	cell	proliferation	of	endothelial	cells.	Additionally,	

the	coexpression	of	VEGF	and	both	of	its	receptors	or	only	

VEGF-2	was	detected	in	some	of	the	endothelial	cells	lining	

the	pathologically	dilated	vessels.	The	coexpression	of	VEGF	

and	VEGFRs	by	the	endothelial	cells	in	the	lesion	indicates	

that	VEGF	is	an	autocrine	growth	factor	for	 these	cells17.	

These	results	suggest	that	endothelial	cells	in	the	pathologi-

cally	dilated	vessels	possess	VEGF	autocrine	growth	activity	

involved	in	vasculogenesis	and	maintenance	in	 the	angio-

keratoma	lesion.	
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expressed	in	the	endothelial	cells	of	dilated	vessels.	VEGF	

has	been	characterized	as	a	heparin-binding	angiogenic	

growth	factor	that	plays	a	critical	role	in	angiogenesis	and	

vasculogenesis	during	 tumor	growth	and	 tissue	regenera-

tion16,17.	Of	the	several	VEGF	receptors,	VEGFR-1	is	pri-

marily	involved	in	cell	migration	and	vascular	maintenance	

rather	than	cell	proliferation,	whereas	VEGFR-2	participates	

directly	in	regulating	cell	mitosis	and	proliferation;	however,	
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