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Chapter 13

Introduction

Blue rubber bleb nevus syndrome (BRBNS) is a rare
congenital disorder (OMIM # 112200) character-
ized by multifocal venous malformations mainly of
the skin, soft tissue and gastrointestinal tract which
may occur however in any tissue including the nervous
system (Enjolras and Mulliken 1997, Fretzin and
Potter 1965, Moodley and Ramdial 1993, Mulliken
and Glowacki 1982, Munkvad 1983, Nahm et al.
2004, Paules et al. 1993).

BRBNS is characterised by distinctive cutaneous
lesions, nocturnal pain and regional hyperhidrosis.
Bleeding of the gastrointestinal tract is an impor-
tant, and often fatal, complication but lesions of the
brain and spinal cord occur (Andersen 2004, Deng
et al. 2008, Edelstein et al. 2005, Garen and Sahn
1994, Shannon and Auld 2005, Wong et al. 1994).

Most BRBNS are sporadic and do not harbour
mutations in the receptor tyrosine kinase/TEK-
TIE2 (on chromosome 9p21) like in the so-called
“venous malformation multiple cutaneous and mucosal ”
(VMCM) (OMIM # 600195) (Boon et al. 1994,
Gallione et al. 1995, Tille and Pepper 2004). Until
now there is no clear clinical-genetic differentiation
between BRBNS and VMCM.

Historical background and eponyms

In 1860 Gascoyen probably reported the first case of
an association of cutaneous and intestinal lesions
with gastrointestinal bleeding in a 44-year-old man
with anaemia and numerous cavernous hemangiomas
of the skin. Gascoyen or Gaskoyen, referred to by

one author, is probably the English dermatologist
George Gaskoin (1818?–1887).

Almost a century later, in 1958, the hepatologist
William Bean described a condition with similar
findings in two individuals and reviewed the features
of six others; he also coined the term “blue rubber
bleb nevus syndrome” (Andersen 2004, Bean 1958).

William Bennett Bean was born in the Philip-
pine Islands, but not long after the family moved to
New Orleans and a few years later to Charlottesville,
Virginia. Following graduation from medical school
in Virginia, he interned on the Osler Service at
Johns Hopkins and the following year he moved to
Boston. Dr. Bean began his clinical career at the
University of Cincinnati College of Medicine
(1936–1946) and at Cincinnati General Hospital
(1941–1948). In 1948 he became professor of medi-
cine and head of internal medicine at the University
of Iowa College of Medicine. In 1974, he was ap-
pointed Director, Institute for Medical Humanities
and Professor of Internal Medicine at the University
of Texas Medical Branch, Galveston. In 1980, he re-
tired from the Institute and returned to Iowa City.
Between 1937 and 1974, Bean published over 600
works in such diverse fields as nutrition, respiratory
disease, myocardial infarction, climatology, arterial
“spiders,” slum eradication and housing, liver dis-
ease, William Osler, Walter Reed, and the history of
medicine (History of Medicine 2006, Who named
it? 2006).

The inaccurate use of the term “hemangioma”
for the malformations of BRBNS in general re-
flected the traditional use of the cavernous heman-
giomas when referring to venous malformations.
Mulliken and Glowacki (1982) helped to clarify
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They usually do not bleed and can be classified into
3 types (Bean 1958):

� Type 1 is a large disfiguring, cavernous lesion that
may compress and/or obstruct vital structures
(Fig. 1).

� Type 2 are the most classic cutaneous lesions:
these are rubbery raised bluish-to-black lesions,
soft and easily compressible, leaving an empty sack
after pressure that refills slowly they are considered
nipple like lesions (Fig. 2). Sometimes hyper-
hidrosis is seen on their overlying skin (Moodley
and Ramdial 1993, Tunkvad 1983).

� Type 3 is an irregular blue-black macule or papule
that rarely may blanch when pressure is applied
(Fig. 3).

Skin lesions may be seen on any cutaneous surface, but
the trunk, limbs and face are the most frequently in-
volved sites and may appear immediately after birth, in
infancy, or even later beyond midlife (Cherpelis and
Fenske 2006, Mejia-Rodriguez et al. 2008). The num-
ber and size of lesions can increase with age (Fine
et al. 1961, Fretzin and Potter 1965, Moodley and
Ramdial 1993, Nahm et al. 2004, Romao et al. 1999).
They usually do not bleed and are rarely painful. No
malignant change of skin lesions has been reported so
far (Moodley and Ramdial 1993, Munkvad 1983).

Systemic involvement

Gastrointestinal tract

In addition to the cutaneous involvement, vascular
lesions are usually found in the gastrointestinal tract,
anywhere from the oral to the anal mucosa, but pre-
dominantly in the small bowel (McKinlay et al.
1998, Moodley and Ramdial 1993, Paules et al.
1993) (Fig. 4). The most common mode of presen-
tation of BRBNS is gastrointestinal bleeding. Le-
sions are typically discrete mucosal nodules with a
central bluish nipple, although they may be flat,
macular or polyploid. They vary in size and number
but there is no correlation with extent of cutaneous
involvement (Gallo and McClave 1992, Nahm et al.
2004, Sandhu et al. 1987).

our thinking regarding vascular anomalies by
proposing that these would be categorized as either
hemangiomas or malformations on the basis of
their cellular features in relation to their clinical
appearance and natural history. A modification of
this classification system was accepted by the In-
ternational Society for the Study of Vascular
Anomalies (ISSVA) (Enjolras and Mulliken 1997).
They proposed that vascular anomalies (VA) can
be classified as tumours or malformations of diverse
vascular origin. Vascular malformations (VM) result
from errors of vascular morphogenesis and are
named by their predominant vessel type: arterial,
venous, capillary, lymphatic or different combina-
tions of each of them. Venous malformations, of-
ten improperly termed “cavernous hemangiomas”,
are the most frequent vascular abnormality. They
are present at birth, thought often they often be-
come apparent afterward. In BRBN, the vascular
lesions represent a peculiar type of venous malfor-
mations (Tille and Pepper 2004).

BRBNS is also known as Bean’s dollar bill skin;
Bean syndrome; Blaues Gummiblasen-Syndrom (in
Germany); cutaneous-intestinal cavernous heman-
gioma; and naevus caoutchouc-bleu (in France).

Incidence and prevalence

The syndrome is quite rare with approximately 200
cases reported in the world’s literature but its precise
incidence is unknown (Andersen 2004, Cherpelis
and Fenske 2006, Edelstein et al. 2005). BRBNS
has been reported in persons of all races, although
whites appear to be most frequently affected. Males
and females are equally affected.

Clinical manifestations

Skin manifestations

BRBNS is characterized by highly distinctive cuta-
neous lesions, as multiple, protuberant, dark blue,
compressible blebs, a few millimetres to several cen-
timetres in diameter and varied in hues and shapes.
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Gastrointestinal lesions may appear from in-
fancy to adulthood, they are generally multiple and
tend to bleed easily, often leading to iron deficiency
anaemia, due to occult blood loss or acute haem-
orrhage, requiring iron supplementation or blood
transfusions (Baker et al. 1971, Berlyne and Berlyne
1960, McIntosh and Harris 1970, Sandhu et al.
1987). Acute bleeding, presenting as hematemesis,
melena or rectal bleeding may occur. Hemorrhage is

occasionally massive and life-threatening requiring
blood transfusion or surgical intervention without
any delay (Baker et al. 1971, Fishman et al. 2005,
Romao et al. 1999, Shahed et al. 1990). Occasionally
they cause other types of complications such as in-
tussusception, volvulus, intestinal infarction, internal
hemorrhage or rectal prolapse (Lee et al. 2008).
Therefore, in a patient with BRBNS the presence of
abdominal pain or signs of intestinal obstruction
should always be evaluated carefully (Beluffi et al.
2004, Browne et al. 1983, Moodley and Ramdial
1993, Nahm et al. 2004).

Other organs

Many other organs may be involved: liver, spleen,
heart, lung, pleura, peritoneum, kidney, thyroid,
pararotid, bladder, oronasopharyns, penis, vulva,
cervix, eyes, skeletal muscle, bone and brain (Carvalho
et al. 2003, Gascoyen 1860, Lichtig et al. 1971,
Malhotra et al. 2008, Moodley and Ramdial 1993,
Munkvad 1983, Paules et al. 1993, Radke et al. 1993,
Starr et al. 2005, Tanaka et al. 2007) (Figs. 5 and 6). In
addition to skin and gastrointestinal tract lesions or-
thopaedic abnormalities are often present. Skeletal
anomalies may arise from pressure of adjacent venous
malformations into bone structures (Fig. 6). Hypertro-
phy may occur as a result of hypervascularity. Skeletal
bowing as well as pathologic fractures have also been
reported (Manoury et al. 1990, Mckinlay et al. 1998,
Tzoufi et al. 2007).

Sakurane et al. (1967) described cavernous hem-
angiomas characteristic of BRBNS over the entire
surface of the body and in the mucosa of the
oropharynx, oesophagus, distal ileum and anus. In ad-
dition the patient had multiple enchondromatosis
(Sakurane et al. 1967).

Central nervous system

Although central nervous system involvement is rarely
described, there has been a number of reports of vari-
able cerebral vascular and arteriovenous malformations
in BRBNS (Fig. 1b) including dural arteriovenous fis-
tula (Carvalho et al. 2003) vascular malformations

Fig. 1. (a) A large, complex, disfiguring, cavernous lesion of the
neck and upper shoulders compressing vital structures in a child
with BRBNS; (b) corenal T2-weighted MR image shows marked in-
creased signal intensity of the venous component of a large tu-
mour in the posterior fossa.
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cerebellar vascular malformations with foci of haem-
orrhage in both occipital lobes (Shannon et al. 2005,
Tzoufi et al. 2007).

Bleeding can occur in any affected site leading
to different clinical pictures. If sufficiently severe,
anaemia can cause additional neurological symptoms
(Andersen 2004). Focal seizures seem to be the most
common initial neurological problem (Bean 1958,
Waybright et al. 1978, Kim 2000). Neurological

(Gil-Nunez et al. 1983, Hashimoto et al. 1989, Jaffe
1929, Kunishige et al. 1997, Satya-Murti et al. 1986,
Wood et al. 1957), developmental venous anomalies
including vein of Galen malformation (Waybright
et al. 1978) and sinus periocranii (Gabikian et al.
2003) giant venous angioma (Sherry et al. 1984), ver-
tebral hemangiomas (Garen and Sahn 1994), mixed
vascular malformations (Rice and Fischer 1996,
Rosenblum et al. 1978) and multiple cerebral and

Fig. 2. Rubbery raised bluish-to black le-
sions, soft and easily compressible, nipple
like lesions in the feet of a man with BRBNS.

Fig. 3. Irregular blue-black papules in the au-
ricular and sub auricular region in a child with
BRBNS.
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signs included so far weakness, ataxia, ophthalmo-
plegia, visual field defects and cortical blindness
(Kim 2000, Satya-Murti et al. 1986, Shannon and
Auld 2005, Wong et al. 1994). If the lesion is around
the spinal cord, medullar compression requiring
emergency surgery can occur (Garen and Sahn 1994,
Wong et al. 1994) or progressive leg pain and weak-
ness after minor back injury can ensue (Garen and
Sahn 1994). Satya-Murti et al. (1986) described a
young adult with central nervous system involve-
ment: the patient presented with a slowly progres-
sive ataxia and brain stem signs including palatal
myoclonus. A large posterior fossa, and multiple
smaller hemispheric vascular lesions were noted.
Waybright et al. (1978) described another patient
with severe headaches who had a thrombosed Galen’s
vein malformation.

Imaging

Radiographic images may be useful in suspected
bone or joint involvement to detect fractures, bony
overgrowth, and articular derangement (Cherpelis
and Fenske 2006). Radiographic contrast techniques
may detect gastrointestinal lesions, but endoscopy is
considered to be superior. Upper gastrointestinal en-

doscopy is more sensitive than an upper gastroin-
testinal series and colonscopy more useful than a
barium enema. Endoscopy also provides the oppor-
tunity to treat and diagnose the lesion(s).

Multifocal intracranial calcifications (most of-
ten located in the caudate nucleus and posterior
fossa) (Edelstein et al. 2005) are sometimes evident
with computed cranial tomography (CT) (Waybright
et al. 1978). These calcifications may stem from
thrombosis within the vascular lesion (Andersen
2004). Contrast enhancing lobulated intraconal
orbital lesions consistent with hemangiomas are
demonstrated by computed tomography. Larger le-
sions of similar nature may be seen within the soft
tissues of the neck, in association with partial
thromboses and hyperdense phlebolyts (Edelstein
et al. 2005).

CT scans show the extent of the lesions which
are hypodense or heterogeneous before contrast
and enhances peripherally and slowly after injec-
tion of contrast. Magnetic resonance imaging
(MRI) is an excellent technique for defining the
extent of the lesions and their relationship to adja-
cent structures. On T1-weighted images, venous
malformations are hypointense or jointense com-
pared to the muscle. They may present with an
heterogeneous on intermediate signal secondary to

Fig. 4. Evidence of blue bleb lesions in a seg-
ment of gastrointestinal tract shown during
resection of the involved segment of gut.
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MRI and/or MR angiography is a useful tool for
detecting extracutaneous lesions and fro screening of
asymptomatic members. Patients with brain involve-

thrombosis or haemorrhage. Absence of flow voids
is mandatory for the diagnosis of venous malfor-
mations.

Fig. 5. MR (a) and CT (b) appearance of
multiple cavernous lesions in the internal
organs.
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ment show at MRI one or more lesions (Kim 2000).
Flow voids and areas of moderate to marked con-
trast enhancement within the cerebellum, caudate
nucleus, and cerebral cortex indicate vascular lesions
of diverse size. These correlate angiographically with
vascular malformations but are not true arterovenous
malformations, since they show no definite arteri-

ovenous shunting (Edelstein et al. 2005). Larger le-
sions may be apparent in the late phases of cerebral
angiography (Satya-Murti et al. 1986). MRI and
MR angiography also display anomalous venous si-
nuses, thromboses of sinuses, and adjacent cerebral
atrophy, presumably related to altered flow dynamics
(Edelstein et al. 2005).

The vertebral bodies may show stippled “honey
comb” lesions characteristic of vascular lesions and
any associated epidural malformation within the
spinal canal, as well as any concurrent epidural
haematoma or spinal block (Edelstein et al. 2005).

Natural history

The natural history and overall prognosis of BRBNS
is unknown. However, systemic complications begin
to appear after the age of 10–20 years (Oranje 1986),
and sudden massive gastrointestinal hemorrhage
remains the most frequent cause of death (Edelstein et
al. 2005). Affected patients usually present to the der-
matologist because of cosmetic concerns. Physical
complaints or symptoms vary depending on the organ
system involved. Venous malformations that occur in-
tra or extra-articularly may lead to pain, decrease joint
range of motion and occasionally deformity. Soft tis-
sue involvement in or near a muscle bulk may ad-
versely affect the surrounding or adjacent muscle func-
tion (Maunoury et al. 1990, Mckinlay et al. 1998).

Patients may present with blindness due to
cerebral or cerebellar vascular lesions that may hem-
orrhage into the occipital lobes.

BRBNS has been also associated with several
tumours: meduloblastoma, chronic lymphocytic
leukaemia, hypernephroma, and squamous cell car-
cinoma (Hoffman et al. 1978, Lichtig et al. 1971,
Rice and Fischer 1996).

Extensive venous malformations, mainly if lo-
cated in the trunk or a limb, was associated with
a lifelong, low-grade localized intravascular coagu-
lopathy, characterized by low fibrinogen and high 
D-dimer levels. This could evolve to disseminated
intravascular coagulopathy following trauma, surgery,
or sclerotherapy (Hofhuis et al. 1990, Lichtig et al.
1971).

Fig. 6. X-ray demonstration of bone involvement.
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small cutaneous venous malformations associated to
“slow-flow” venous malformations of soft tissues
and bleeding of the gastrointestinal tract (OMIM #
600195) (OMIM 2006). The lesions in VMCM
may present at birth but usually appear by puberty.
Notably, histopathology examination of the affected
blood vessels in this phenotype shows the same fea-
tures as in BRBNS. Genetic linkage studies have
implicated a region on chromosome 9p21 in two un-
related VMCM families (Boon et al. 1994, Gallione
et al. 1995, Vikkula et al. 1996). The disease gene
was subsequently identified as the receptor tyrosine
kinase/TEK (TIE2) (Calvert et al. 1999, Gallione et
al. 1995), a controller of endothelial cell assembling
and remodelling which organises the vascular net-
work hierarchically into large and small vessels and
recruits perivascular cells that are necessary to sta-
bilise vessel structures (Tille and Pepper 2004). It is
important to note that some VMCM families do
not show linkage to the TIE2 locus (Calvert et al.
1999) suggesting the existence of additional loci for
inherited venous malformations (Tille and Pepper
2004). As we expressed earlier, the majority of true
BRBNS are sporadic and do not carry the TIE2
mutation like in VMCM. Many reports in the liter-
ature of familial BRBNS are actually cases of glo-
mangiomas and there is a potential for confusion
because of the clinical similarities between both dis-
orders (Lu et al. 2005). Autosomal dominant inheri-
tance has also been reported in both diseases, al-
though familial cases of multiple glomangiomas
occur more frequently. For this reason, it is very im-
portant to perform a biopsy of all cutaneous lesions.

Diagnosis

Diagnosis of BRBNS is initially based on clinical-
cutaneous findings of the characteristic skin lesions,
and confirm by imaging studies and endoscopic
finding of the gastrointestinal lesions (Arguedas and
Wilcox 1999, Baker et al. 1971, De Bona et al. 2005,
Fish et al. 2004, Gallo and McClave 1992, Radke
et al. 1993, Rosenblum et al. 1978).

Anaemia due to gastrointestinal bleeding is fre-
quent and it is important to consider this syndrome in

Pathology

Histologically, the skin lesions consist of large, irreg-
ularly dilated, mature endothelial-lined channels
with insufficient (or too thin) layer of connective tis-
sue and surrounding smooth muscle. This abnormal
mural structure allows the lesions to expand slowly
over time. The first type of histopathology change
has been observed in the superficial dermis, whereas
in the deep dermis or in subcutaneous lesions, the
second an third type of pathologic are generally de-
scribed (Fine et al. 1961, Fretzin and Potter 1965,
Rice and Fischer 1996, Walshe et al. 1966).

Little information is available about the brain
pathology of BRBNS, but the brain lesions grossly
and histologically resemble those of the skin
(Waybright et al. 1978).

Pathogenesis and molecular genetics

Although BRBNS usually occur sporadically, Berlyne
and Berlyne (1960) demonstrated transmission
through 5 generations; Walshe et al. (1966) reported
on two families with affected persons in 3 and 5 suc-
cessive generations; Munkvad (1983) reported a
family with 7 affected persons (without visceral in-
volvement) in 3 generations, including father-to-son
transmission. Other families with autosomal domi-
nant transmission have been reported by Moodley
and Ramdial (1993) as well as families with only
male to male transmission (Talbot and Wyatt 1970).

Knoell et al. (1998) described familial multiple
blue nevi, histologically shown to be of the Jofassohn-
Tieche type, occurring in a dominant inheritance
pattern over 4 generations, without associated ab-
normalities (OMIM # 603670) (OMIM 2006).
Additional families with several bluen nevi of the
cellular type have been described by Blackford and
Roberts (1991). Either families however appear to
be distinct from the BRBNS (OMIM 2006).

Gallione et al. (1995) first postulated that
BRBNS might be likely a variety of the so-called
“venous malformation multiple cutaneous and mucosal ”
(VMCM), a phenotype first reported by Boon et al.
(1994) in 15 members of 3 generations who had
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cases of unexplained anaemia to search for the char-
acteristic skin lesions (Baker et al. 1971, Bean 1958,
Berlyne and Berlyne 1960, Fretzin and Potter 1965).

Consumption coagulopathy associated with
thrombosis is a different type of clinical presentation
(Gonzalez et al. 2001, Hofhuis et al. 1990)

Careful examination of the patient, searching for
other sites of involvement is helpful in supporting the
diagnosis. Computed tomography (CT) and mag-
netic resonance imaging (MRI) also may be useful,
non invasive methods, in evaluating internal lesions in
these patients (Garen and Sahn 1994, Gascoyen
1860, Satya-Murti et al. 1986, Shannon and Auld
2005, Starr et al. 2005, Waybright et al. 1978).

For the gastrointestinal compromise, diagnosis
can be established by upper endoscopies and colono-
scopies if lesions involved oesophagus, stomach,
duodenum and colon. For lesions in the small bowel
several investigations can be employed: capsule en-
doscopies, intraoperative enteroscopy and push-en-
teroscopy (Fig. 4). Capsule endoscopy has recently
been proposed as a new non-invasive endoscopic
procedure for evaluating the small bowel (Arguedas
and Wilcox 1999, Badran et al. 2007, De Bona
et al. 2005, Fish et al. 2004, Kopacova et al. 2007,
Maunoury et al. 1990, Radke et al. 1993).

For another unusual type of presentations such
as acute abdominal pain due to intussusception, cor-
tical blindness, spinal cord compression, other CNS
symptoms, as well as, suffocation due to airway com-
promise, the syndrome should be suspected if the
characteristic skin lesions are present or if there is an
antecedent of gastrointestinal bleeding (Beluffi et al.
2004, Browne et al. 1983, Carvalho et al. 2003,
Garen and Sahn 1994, Gascoyen 1860, Rice and
Fischer 1996, Rosenblum et al. 1978, Shannon and
Auld 2005, Starr et al. 2005, Waybright et al. 1978).

Differential diagnosis

BRBN must be differentiate from hereditary hem-
orrhagic telangiectasia (Rendu Osler Weber Syn-
drome), where the skin lesions are red and pinpoint
with noticeable telangiectasia (Moodley and Ramdial
1993).

Multiple glomangiomas have been confused with
the lesions of BRBN, they never have gastrointestinal
involvement (Lu et al. 2005).

Maffuci syndrome has widespread vascular low
flow cutaneous and visceral involvement but its le-
sions are distinguishable by the bony abnormalities
resulting from dyschondroplasia and defective ossifi-
cation (Shepherd et al. 2005).

The dermal nodule of BRBN should be distin-
guished from a distinct type of vascular malforma-
tion named “venous nevus” or “nevus venous” (Zeitz
et al. 2008) which consists in an extratruncal venous
malformation of the skin or the neighbouring mu-
cosa arranged in segmental patterns.

Treatment

The most important clinical problem for these pa-
tients is the management of acute or chronic bleeding
from the multiple gastrointestinal venous malforma-
tions. A conservative approach should be instituted
whenever the clinical features and the bleeding
episodes are mild. Another point in the surveillance
and follow-up of BRBNS patients is iron deficiency
anaemia due to acute of chronic gastrointestinal bleed-
ing as was seen in almost all of the patients. Continu-
ous oral iron are usually adequate to the management
of most of the cases. Resection of the affected intesti-
nal segment is recommended when there is significant
bleeding and the lesions are confined to one segment
of the gastrointestinal tract. Gastrointestinal lesions
can be also treated by sclerosing agents (Baker et al.
1971, Berlyne and Berlyne 1960, Fishman et al. 2005,
McKinlay et al. 1998, Moodley and Ramdial 1993,
Munkvad 1983, Nahm et al. 2004, Paules et al. 1993).

Cutaneous lesions are seldom treated unless they
are cosmetically or functionally troublesome. Recur-
rences or hypertrophic scars often result from surgi-
cal excision (Paules et al. 1993). Treatment of the
skin lesions with CO2 laser, whereas combined with
oral steroids or not has been reported (Dieckermann
et al. 1994, Fine et al. 1961).

A variety of therapeutic agents have been used
for the management of GI bleeding in BRBNS in-
cluding antiangiogenic agents such as corticosteroids
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(Boente et al. 1999, De Bona et al. 2005, Maunoury
et al. 1990, Shahed et al. 1990).

Thrombocytopenia and chronic consumption co-
agulopathy have also seen described in this syndrome.
Transfusions may occasionally be required (Hofhuis
et al. 1990).

Octreotide a somatostatin analogue has been used
to treat acute and chronic upper GI bleeding in adults
and children (Bowers et al. 2000, Zellos and Schwarz
2000). Its role in long term treatment o chronic GI
bleeding is unclear but is safe and affective for the
management of chronic GI blood loss as a result of a
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The management of the GI lesions depends on
the extent of involvement and the severity of GI
bleeding. If the bleeding is significant and the vascu-
lar lesions are confined to a segment of gastrointesti-
nal tract, resection of the involved segment of gut is
indicated (Fishman et al. 2005).

References

Andersen JM (2004) Blue rubber bleb nevus syndrome. In:
Roach SE, Miller VS (eds.) Neurocutaneous Disorders.
New York: Cambridge University Press, pp. 154–158.

Arguedas MR, Wilcox CM (1999) Blue rubber bleb nevus
syndrome. Gastrointest Endosc 50: 544.

Badran AM, Vahedi K, Berrebi D, Catana D, De Lagausie
P, Drouet L, Ferkadji F, Mougenot JF (2007) Pedi-
atric ampullar and small bowel blue rubber bleb nevus
syndrome diagnosed by wireless capsule endoscopy. J
Pediatr Gastroenterol Nutr 44: 283–286.

Baker AL, Kahn PC, Binder SC, Patterson JF (1971) Gas-
trointestinal bleeding due to blue rubber bleb nevus
syndrome. A case diagnosed by angiography. Gastroen-
terology 61: 530–534.

Bean WB (1958) Blue rubber-bleb nevi of skin and gas-
trointestinal tract. In: Bean WB (ed.) Vascular Spiders
and Related Lesions of the skin. Springfield, IL: Charles
Thomas Publishers, pp. 178–185.

Beluffi G, Romano P, Matteotti C, Minniti S, Ceffa F,
Morbini P (2004) Jejunal intussusception in a 10-year-
old boy with blue rubber bleb nevus syndrome. Pediatr
Radiol 34: 742–745.

Berlyne GM, Berlyne N (1960) Anaemia due to blue rubber
bleb nevus disease. Lancet 2: 1275–1277.



Blue rubber bleb nevus syndrome 343

vus syndrome: surgical eradication of gastrointestinal
bleeding. Ann Surg 241: 523–528.

Fretzin DF, Potter B (1965) Blue rubber bleb nevus. Arch
Intern Med 116: 924–929.

Gabikian P, Clatterbuck RE, Gailloud P, Rigamonti D
(2003) Developmental venous anomalies and sinus per-
icranii in the blue rubber-bleb nevus syndrome. Case
report. J Neurosurg 99: 409–411.

Gallione CJ, Pasyk KA, Boon LM, Lennon F, Johnson DW,
Helmbold EA, Markel DS, Vikkula M, Mulliken JB,
Warman ML, Perikac-Vance MA, Marchuk DA (1995)
A gene for familial venous malformations maps to chro-
mosome 9p in a second large kindred. J Med Genet 32:
197–199.

Gallo SH, McClave SA (1992) Blue rubber bleb nevus syn-
drome: gastrointestinal involvement and its endoscopic
presentation. Gastrointest Endosc 38: 72–76.

Garen PD, Sahn EE (1994) Spinal cord compression in blue
rubber bleb nevus syndrome. Arch Dermatol 130:
934–935.

Gascoyen M (1860) Case of naevus involving the parotid
gland, and causing death from suffocation: naevi of the
viscera. Trans Pathol Soc Lond 11: 267.

Gil-Nunez AC, Mateo D, Lazaro P, Gimenez-Roldan S
(1983) Multiple calcified hemangiomas of the brain
and the blue rubber bleb nevus syndrome. Arch Neuro-
biol (Madr) 46: 167–176.

Gonzalez D, Elizondo BJ, Haslag S, Buchanan G, Burdick
JS, Guzzetta PC, Hicks BA, Andersen JM (2001)
Chronic subcutaneous octreotide decreases gastroin-
testinal blood loss in blue rubber-bleb nevus syndrome.
J Pediatr Gastroenterol Nutr 33: 183–188.

Hashimoto Y, Eto K, Uyama E, Uchino M, Araki S (1989)
Blue rubber bleb nevus syndrome presented vascular
dementia and chronic DIC: a case report. Rinsho
Shinkeigaku 29: 202–208.

History of Medicine (2006) Website of the United States
National Library of Medicine, National Institutes of
health: http://www.nlm.nih.gov/hmd/manuscripts/ead/
bean.html

Hoffman T, Chasko S, Safai B (1978) Association of blue
rubber bleb nevus syndrome with chronic lymphocytic
leukemia and hypernephroma. Johns Hopkins Med J
142: 91–94.

Hofhuis WJ, Oranje AP, Bouquet J, Sinaasappel M (1990)
Blue rubber-bleb naevus syndrome: report of a case
with consumption coagulopathy complicated by mani-
fest thrombosis. Eur J Pediatr 149: 526–528.

Jaffe RH (1929) Multiple hemangiomas of the skin and of
the internal organs. Arch Pathol 7: 44–54.

Kim SJ (2000) Blue rubber bleb nevus syndrome with central
nervous system involvement. Pediatr Neurol 22: 410–412.

Kopacova M, Tacheci I, Koudelka J, Kralova M, Rejchrt S,
Bures J (2007) A new approach to blue rubber bleb ne-
vus syndrome: the role of capsule endoscopy and intra-
operative enteroscopy. Pediatr Surg Int Jan 5 [Epub
ahead of print].

Korpelainen EI, Karkainnen M, Gunji J, Vikkula M, Alitalo
K (1999) Endothelial receptor tyrosine kinase activate
the STAt signalling pathway: mutant Tie-2 causing ve-
nous malformations signals a distinct STAT activa-
tions. Oncogene 18: 1–8.

Kunishige M, Azuma H, Masuda K et al. (1997) Interferon
alfa-2 for disseminated intravascular coagulation in a
patient with blue rubber bleb nevus syndrome: a case
report. Angiology 48: 273–277.

Lee C, Debnath D, Whitburn T, Farrugia M, Gonzalez F
(2008) Synchronous multiple small bowel intussuscep-
tions in an adult with blue rubber bleb naevus syn-
drome: report of a case and review of literature. World
J Emerg Surg 3: 3.

Lichtig C, Alroy G, Gellei B, Valero A (1971) Multiple skin
and gastro-intestinal haemangiomata blue rubber-bleb
nevus. Report of case with thrombocytopenia, hyper-
calcemia and coinciding cystic cell carcinoma. Derma-
tologica 142: 356–362.

Lu R, Krathen RA, Sanchez RL, May NC, Hsu S (2005)
Multiple glomangiomas: potential for confusion with
blue rubber bleb nevus syndrome. J Am Acad Derma-
tol 52: 731–732.

Malhotra P, Menon MC, Anand SS, Narula A, Varma S
(2008) Haemopericardium in blue rubber bleb naevus
syndrome (Bean syndrome). Med J Aust 188: 416.

Maunoury V, Turck D, Brunetaud JM, Marti R, Cortot A,
Farriaux JP, Paris JC (1990) Blue rubber bleb nevus
syndrome. 3 Cases treated with a Nd:YAG laser and
bipolar electrocoagulation. Gastroenterol Clin Biol 14:
593–595.

McCarthy JC, Goldberg MJ, Zimbler S (1982) Orthopaedic
dysfunction in the blue rubber-bleb nevus syndrome.
J Bone Joint Surg Am 64: 280–283.

McIntosh N, Harris J (1970) Multiple gastrointestinal hae-
mangiomata. Br Med J 4: 600.

McKinlay JR, Kaiser J, Barrett TL, Graham B (1998) Blue
rubber bleb nevus syndrome. Cutis 62: 97–98.

Mejía-Rodríguez S, Valencia-Herrera A, Escobar-Sánchez
A, Mena-Cedillos C (2008) Dermoscopic features in
Bean (blue rubber bleb nevus) syndrome. Pediatr Der-
matol 25: 270–272.

Moodley M, Ramdial P (1993) Blue rubber bleb nevus syn-
drome: case report and review of the literature. Pedi-
atrics 92: 160–162.

Mulliken JB, Glowacki J (1982) Hemangiomas and vascular
malformations in infants and children: a classification



344 M. D. C. Boente and M. R. Cordisco

Sherry RG, Walker ML, Meredith VO (1984) Sinus peri-
cranii and venous angioma in blue rubber bleb nevus
syndrome. AJNR 5: 832–834.

Siafakas C, Fox VL, Nurko S (1998) Use of octreotide for
the treatment of severe gastrointestinal bleeding in
children. J Pediatr Gastroenterol Nutr 26: 356–359.

Starr BM, Katzenmeyer WK, Guinto F, Pou AM (2005) The
blue rubber bleb nevus syndrome: a case with prominent
head and neck findings. Am J Otolaryngol 26: 282–284.

Talbot S, Wyatt EH (1970) Blue rubber bleb naevi: report of
a family in which only males were affected. Br J Der-
matol 82: 37–39.

Tanaka N, Tsuda M, Samura O, Miyoshi H, Hara T, Kudo Y
(2007) Blue rubber bleb nevus syndrome: report of a
patient with hemangiomas of the vaginal portion of the
cervix appearing during pregnancy. J Obstet Gynaecol
Res 33: 546–548.

Tille JC, Pepper MS (2004) Hereditary vascular anomalies.
New insights into their pathogenesis. Arterioscl Vasc
Biol 24: 1578–1590.

Tzoufi MS, Sixlimiri P, Nakou I, Argyropoulou MI, Stefanidis
CJ, Siamopoulou-Mavridou A (2007) Blue rubber bleb
nevus syndrome with simultaneous neurological and
skeletal involvement. Eur J Pediatr Oct 13 [Epub ahead
of print].

Vikkula M, Boon LM, Carraway KL 3rd, Calvert JT,
Diamonti AJ, Goumnerov B, Pasyk KA, Marchuk DA,
Warman ML, Cantley LC, Mulliken JB, Olsen BR
(1996) Vascular dysmorphogenesis caused by an acti-
vating mutation in the receptor tyrosine kinase TIE2.
Cell 87: 1181–1190.

Vikkula M, Boon LM, Mulliken JB (2001) Molecular genetics
of vascular malformations. Matrix Biol 20: 327–335.

Walshe MM, Evans CD, Warin RP (1966) Blue rubber bleb
naevus. Br Med J 15: 931–932.

Waybright EA, Selhorst JB, Rosenblum WI, Suter CG
(1978) Blue rubber bleb nevus syndrome with CNS in-
volvement and thrombosis of a vein of galen malforma-
tion. Ann Neurol 3: 464–467.

Who Named it? 2006 An online catalogue of persons who
named syndromes: http://www.whonamedit.com

Wong YC, Li YW, Chang MH (1994) Gastrointestinal
bleeding and paraparesis in blue rubber bleb nevus syn-
drome. Pediatr Radiol 22: 600–601.

Wood MW, With RJ, Kermohan JW (1957) Cavernous he-
mangiomatosis involving the brain, spinal cord and
kidney. Proc Mayo Clin 32: 249–254.

Zellos A, Schwarz KB (2000) Efficacy of octreotide in chil-
dren with chronic gastrointestinal bleeding. J Pediatr
Gastroenterol Nutr 30: 442–446.

Zietz S, Happle R, Hohenleutner U, Landthaler M (2008)
The venous nevus: a distinct vascular malformation
suggesting mosaicism. Dermatology 216: 31–36.

based on endothelial characteristics. Plast Reconstr
Surg 69: 412–422.

Munkvad M (1983) Blue rubber bleb nevus syndrome. Der-
matologica 167: 307–309.

Nahm WK, Moise S, Eichenfield LF, Paller AS, Nathanson
L, Malicki DM, Friedlander SF (2004) Venous mal-
formations in blue rubber bleb nevus syndrome: vari-
able onset of presentation. J Am Acad Dermatol 50:
S101–S106.

Park J, Chung KY (2006) Blue rubber bleb nevus syndrome
with central nervous system involvement. J Dermatol
33: 649–651.

Paules S, Baack B, Levisohn D (1993) Tender bluish papules
on the trunk and extremities. Blue rubber-bleb nevus
syndrome. Arch Dermatol 129: 1505–1506, 1508–1509.

Radke M, Waldschmidt J, Stolpe HJ, Mix M, Richter I
(1993) Blue rubber-bleb-nevus syndrome with pre-
dominant urinary bladder hemangiomatosis. Eur J
Pediatr Surg 3: 313–316.

Rice JS, Fischer DS (1996) Blue rubber-bleb nevus syndrome.
Generalized cavernous hemangiomatosis or venous
hamartoma with medulloblastoma of the cerebellum:
case report and review of the literature. Arch Dermatol
186: 503–511.

Romao Z, Pontes J, Lopes H, Vasconcelos H, Portela F,
Andrade P, Leitao MC, Donato A, Freitas D (1999)
Endosonography in the diagnosis of “blue rubber
bleb nevus syndrome”: an uncommon cause of gas-
trointestinal tract bleeding. J Clin Gastroenterol 28:
262–265.

Rosenblum W, Nakoneczna I, Konerding H, Nochlin D,
Ghatak N (1978) Multiple vascular malformations in
the blue rubber bleb nevus syndrome: a case with
aneurysm of veni of Galen and vascular lesions sug-
gesting a link to the Weber-Osler-Rendu syndrome
Histopathology 2: 301–311.

Sandhu KS, Cohen H, Radin R, Buck FS (1987) Blue rub-
ber bleb nevus syndrome presenting with recurrences.
Dig Dis Sci 32: 214–219.

Satya-Murti S, Navada S, Eames F (1986) Central nervous
system involvement in blue-rubber-bleb-nevus syn-
drome. Arch Neurol 43: 1184–1186.

Shahed M, Hagenmuller F, Rosch T, Classen M, Encke A,
Siewert JR, Ysawy MI, al Karawi M (1990) A 19-year-
old female with blue rubber bleb nevus syndrome. En-
doscopic laser photocoagulation and surgical resection
of gastrointestinal angiomata. Endoscopy 22: 54–56.

Shannon J, Auld J (2005) Blue rubber bleb naevus syndrome
associated with cortical blindness. Ausralas J Dermatol
46: 192–195.

Shepherd V, Godbolt A, Casey A (2005) Maffuci’s syn-
drome with extensive gastrointestinal involvement.
Australas J Dermatol 46: 33–37.




