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v The authors report the coexistence of vascular nevi (hemangiomas and arteriovenous malformations (AVMs) of the
skin) with AVMs and venous malformations of the brain in male siblings from two related but nonconsanguineous
families of three generations.

The proband, his siblings, parents, aunts, uncles, and cousins were examined, underwent magnetic resonance (MR)
imaging and MR angiography, and when appropriate, cerebral angiography. A father had vascular nevi and a mother,
his sister, had an azygos anterior cerebral artery. No other cutaneous or cerebrovascular malformations were present
in the parents. Each of the two families had two boys and one girl, 9 to 18 years of age. All the children had vascular
nevi and al of the boys had coexisting cerebrovascular malformations: AVMsin three, and a venous maformation in
ancther. One boy had three cerebrd AVMs. Two boys had a cerebral hemorrhage, and one also had focal motor
seizures. The skin lesions were not those of the Sturge-Weber-Dimitri, Rendu-Osler-Weber, or Wyburn-Mason syn-
dromes.

The association of cutaneous and cerebrovascular malformations was seen only in males in these families, but
females have also been reported in the literature. The results obtained in these families and three other families report-
ed from Western and Central Europe indicate that the association of cerebral and cutaneous vascular hamartomas con-
stitutes a distinct, hereditary clinicopathological entity with autosomal dominant inheritance and variable penetrance.
The clinical manifestations of this syndrome are visible, painful vascular nevi, epilepsy, cerebral hemorrhage, and focal

neurological deficits.

The preponderance of male patients with the full expression of the syndrome suggests a possible hormonal influ-

ence on the expression of the gene.

KeEy WorDs ¢ arteriovenous malformations < bluerubber bleb nevus syndrome ¢
cavernous hemangioma ¢ phacomatoses ¢ telangiectasis

may be seen in approximately 5% of unselected autop-

sies.® They are usually asymptomatic but can produce
focal and generalized seizures, cerebral hemorrhage, and
neurological deficits. Although cerebrovascular malfor-
mations are usualy sporadic, familial forms have been
described.” Some types of cerebrovascular malformations
such as capillary telangiectasias and venous malfor-
mations are part of distinct, well-characterized neuro-
cutaneous syndromes, such as Rendu-Osler-Weber and
Sturge-Weber-Dimitri  disease, respectively.?” Cerebro-
vascular malformations have also been reported in less
well-characterized disorders where coexisting cutaneous
vascular hamartomas are a prominent feature.® We report
the association of cerebral arteriovenous and venous mal-
formations and vascular nevi in four boys from three gen-
erations of two related, but not consanguineous, families
(Generations 1, |1, and 111), and we discuss other reported
cases that suggest this association congtitutes a distinct,

I N their various forms, cerebrovascular malformations
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hereditary, clinicopathological entity with autosomal
dominant inheritance.

Study Methods and Families

The proband, a 15-year-old boy (Case 3, Generation
I11, No. 4), was referred to us because he had a cerebellar
arteriovenous malformation (AVM). The family history
revealed a similar lesion in a male cousin (Case 2; Gen-
eration 111, No. 1) aswell as afamily history of cutaneous
lesions, which prompted examination and investigation of
his siblings, his parents, his cousins, and their parents
(Fig. 1). These family members underwent magnetic res-
onance (MR) imaging, MR angiography, and intraarteria
digital subtraction angiography when MR imaging and
angiography were abnormal. The medical records were
obtained for those individuals having undergone surgical
procedures. Further details of the family were provided by
individuals in Generation |l (Nos. 4, 5, 7, and 8), the par-
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Fic. 1. Pedigree of the familiesreported. Squaresindicate males
and circles females.

ents of the six Generation |11 children. One individua in
Generation Il refused examination, but his medical
records were available for review. From the second gener-
aion, one individual (No. 4) is the brother of an individ-
ua (No. 8) who ismarried to aman (No. 7), the brother of
individua No. 5who ismarried to individual No. 4. Thus
a brother and sister from one family married a sister and
brother from the other. All the individuas are from a
small, remote region of New Brunswick, Canada. Thereis
no known consanguinity with the exception of the grand-
father (of the individuals in Generation 11, Nos. 5 and 6)
who had a child by one of his nieces.

Generation |

Oneindividua (Generation |, No. 6) isreported to have
cutaneous lesions on the lip and eyelid similar to those of
the patient in Case 4 (Generation |11, No. 6).

Generation 11

One man in Generation Il (No. 1) had an angiographi-
cally and surgically proven cerebral AVM discovered fol-
lowing a cerebral hemorrhage. His medical records do not
reveal skin lesions, but there is no indication that these
were specificaly searched for. Individual No. 2 died of
pneumonia a age 6 months.

Individua No. 3 is reported to have cutaneous lesions
on the wrist similar to those of Individual No. 4, who has
abluish-tinged, soft, nonpulsatile, 1-cm-diameter subcuta-
neous lesion of the forehead; a 1.8-cm-diameter, firm,
nonpulsatile subcutaneous lesion of the left wrist; and a
4-mm cavernous hemangioma of the tip of the tongue.
Magnetic resonance imaging and MR angiography are
normal.

Individual No. 5 has no cutaneous lesions. Her fundu-
scopic examination aswell as her MR imaging studies are
normal.

Individual No. 7 has no cutaneous lesions and MR
imaging and MR angiography are normal. The sequelae of
a previous retina hemorrhage of unknown etiology were
noted in the right retina.

Individua No. 8 has no cutaneous lesions except for
freckles. Whereas her funduscopic examination and MR
images are normal, MR angiography and cerebral angiog-
raphy demonstrated an azygos anterior cerebral artery, a
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Fic. 2. Case 1. Initid noninfused computerized tomography
(CT) scans, carotid angiograms, and photographs showing vascu-
lar nevi. Upper: Computerized tomography scans demonstrating
aright centrd intracerebral hematoma, aright frontopolar cerebral
arteriovenous malformation (AVM) (largearrow), and an AVM in
theright subopercular region of the frontal lobe (small arrow), both
distant from the hematoma. Center: Right internal carotid artery
angiograms demonstrating three cerebral AVMs. The largest is
frontopolar where a large agglomeration of cerebral blood vessels
is seen with shunting of blood through early draining veins. Two
smaller AVMs with early draining veins are indicated by the ar-
rows. The smalest AVM is the one that produced the cerebral
hematoma seen on the CT scans.  Lower: Photograph of the pa-
tient’s palm (left) revealing a subcutaneous lesion (approximately
0.75 cm in largest diameter) diagnosed as a cavernous heman-
gioma on the basis of inspection and pal pation; photograph of the
patient’ s ankle (right) demonstrates asimilar lesion of similar size.

variant of normal.

Individual No. 9 is reported to have cutaneous lesions
on awrist similar to those of Individual No. 4.

The siblings of Generation Il individuals (Nos. 5 and 7)
were interviewed by telephone; none reported having
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Fic. 3. Case 2. Upper: Magnetic resonance (MR) images showing punctate, filiform, and serpentine lesions in the

region of theleft (L) basal ganglia associated with two large draining veins (arrows).

Lower Left: Photograph demon-

dtrating a large lesion of the tongue diagnosed as a cavernous hemangioma on the basis of ingpection and palpation.
Lower Right: Venous phase of a left internal carotid artery angiogram demonstrating the punctate and filiform lesions
seen on MR imaging to be small, Medusa:like venous channels (arrowheads) drained by amonstrously enlarged caudate

vein (large arrow) and tributaries (small arrow).

nevi. One relative (Generation 11, No. 22), however, died
at age 32 years from a ruptured aneurysm of the left mid-
dle cerebral artery.

Generation 111

Case 1. This 18-year-old man (Case 1; Generation I,
No. 1) had histologically proven cutaneous cavernous
hemangiomas removed from the scapula and deltoid re-
gions at 8 years of age. He also has pamar and plantar
dark red cavernous hemangiomas of varying sizes, the
largest being 1 cm in diameter in his right palm (Fig. 2).
There are no mucosal lesions, and he has no gastrointesti-
nal complaints. Funduscopic examination is normal. At
the age of 18 years he developed focal motor seizures
characterized by twitching of the left side of the face. The
onset of seizures was shortly followed by a right posteri-
or frontal cerebral hemorrhage from an angiographically
proven small cortical AVM. Angiography also disclosed
two larger, distinct AVMs in the mesiofrontal and frontal
opercular aress (Fig. 2).
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Case 2. At the age of 13 years, the patient in Case 2
(Generation 111, No. 2) has a 2- to 3-cm, bluish cavernous
hemangioma of the left lower tongue (Fig. 3) and a stel-
late-shaped telangiectactic macule of the right infraauric-
ular area. Funduscopic examination is normal. There are
no gastrointestinal complaints. Magnetic resonance imag-
ing and cerebral angiography demonstrated a left para-
ventricular venous malformation (Fig. 3).

His 9-year-old sister (Generation I11, No. 3) had a his-
tologically proven cutaneous cavernous hemangioma of
the right thigh removed at age 4 years. Funduscopic ex-
amination is normal. There are no gastrointestina com-
plaints. Her MR imaging and MR angiography are
normal.

Case 3. The patient in Case 3 (Generation |11, No. 4) had
complained of visual disturbances 1 year before coming
to our attention. A CT scan had revealed the characteris-
tic appearance of orbital pseudotumor and suggested the
presence of a cerebrovascular anomaly of the left cerebel -
lum. There was a 3-mm mobile nontender, compressible
subcutaneous nodule of the scalp above the left pinna. A
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Fic. 4. Case 3. Magnetic resonance (MR) images, computerized tomography (CT) scan, and vertebral angiogramsin
the proband. The MR images (upper left and center) show the left cerebellar arteriovenous maformation (AVM) and
hypoplasia of the left cerebellar hemisphere and tonsil. The CT scan (upper right) shows a subcutaneous phlebolith
(arrow) from a subcutaneous hemangiomain the left temporal region ipsilateral tothe AVM. A small vascular lesion was
also present, largely subcutaneous, in the ipsilateral palm. Vertebral angiograms (lower left and right) confirm the cere-
bellar leson asan AVM.

subcutaneous Doppler study of the head demonstrated
low-flow vascular cavities, which suggested a cavernous
angioma with associated phlebolith (Fig. 4). A 4-mm spi-
derlike vascular nevus of the left hypothenar eminence
was aso present. Funduscopic examination was normal.
He has no gastrointestinal complaints. A left cerebellar
AVM was demonstrated by MR imaging, MR angiogra-
phy, and cerebral angiography as well as left cerebellar
hypoplasia (Fig. 4). A spina bifida occulta of the arch of
the C-1 vertebra, with fusion of the right arch to the
occiput, fusion of the bodies of C2-3, and a spina bifida
occulta of the arch of S-1 were noted on x-ray films. His
cerebral AVM was removed surgically. Marked hemo-
siderin staining, reflecting previous hemorrhage, was seen
in the surrounding cortex, and there was hypoplasia of the
left cerebellar hemisphere and tonsil.

Hissister, a 13-year-old girl (Generation |11, No. 5), has
atender, bluish, soft and mobile 1.5-cm-diameter vascular
nevus of the right forearm consistent with a cavernous
hemangioma, as well as a blue nevus of the right helix.
Her funduscopic examination is norma. She has occa-
siona nonspecific abdnominal pain. Her imaging studies
are normal.

Case 4. The patient in Case 4 (Generation |11, No. 6), 9
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years of age, had a cutaneous, histologically proven AVM
removed from the right side of the neck at 6 years of age.
There was a purple, spiderlike, nonpulsatile area with a
prominent local venous pattern on the right forearm
topped with three small spider nevi, compatible with a
cavernous hemangioma (Fig. 5). A soft, poorly defined
papule of the right upper eyelid was also present. Fundu-
scopic examination is normal. There are no gastrointesti-
nal complaints. Magnetic resonance imaging, MR angi-
ography, and cerebral angiography demonstrated a large
AVM of theright temporal lobe (Fig. 5).

Discussion
Cerebrovascular Malformations

Cerebrovascular malformations are properly considered
as hamartomas® and are usualy classified as capillary
telangiectases, cavernous hemangiomas, AVMs, and ve-
nous malformations. Disturbances and arrests during a
particular period of development may determine the type
and the location (dural, pia, parenchymal) of the malfor-
mation.* Thus, interference prior to differentiation into
arteries, veins, and capillaries may result in the develop-
ment of cavernous hemangiomas or AVMs.
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/ Rt e
Fic. 5. Case 4. Magnetic resonance (MR) image, infused com-
puterized tomography (CT) scan (upper), interna carotid artery
angiogram, and photograph showing vascular nevus. The MR
image (upper left) and CT scan (upper right) demonstrate abnor-
mally enlarged arteries and veins and a nidus of abnormal blood
vesselsin the right temporal 1obe. Carotid angiography (lower |eft)
confirms this lesion to be a cerebral arteriovenous malformation.
The photograph (lower right) of the forearm demonstrates the spi-
derlike vascular nevus measuring approximately 0.75 cmin largest
diameter diagnosed by inspection and pal pation.

Cerebral AVMs are characterized by an agglomeration
of abnormally formed arteries and veins, with deficient
and altered muscular and elastic layers.’>? Thereisno dis-
tinct capillary network between the elongated and dilated
feeding arteries and the enlarged sinuous draining veins
that contain arterialized blood under high pressure (Fig.
2).% The surrounding cortex is usualy atrophic. The atro-
phy may result from maldevelopment, repeated micro-
hemorrhages, or chronic ischemia. Cerebra AVMSs are
present at birth and frequently produce symptoms in ado-
lescence or early adulthood, although they can became
manifest at any age® or remain clinically silent throughout
life. Men and women are equally affected. Their clinical
manifestations are focal or generalized epilepsy, intracra-
nial, usualy intraparenchymal, hemorrhage that produces
acute focal neurological deficits and progressive neuro-
logical deficits as perfusional flow is diverted from the
surrounding brain through the arteriovenous fistula?
Although rare familial clusters of cerebra AVMs have
been reported, a pattern of inheritance has not been
defined.*8324 One of the familial patients reported had
labial nevi.® Cerebra AVMSs, usually located in the mid-
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brain, can coexist in association with ipsilateral cutaneous,
retinal, and mandibular or maxillary AVMs (the Bon-
net-Deschaume-Blanc syndrome, otherwise known as the
Wyburn—Mason syndrome).** Although two of our
patients had retinal lesions, these were not vascular in
nature, and the patients did not have AVMs at the other
sites characteristic of the Wyburn—Mason syndrome.

Cavernous hemangiomas are composed of abnormally
dilated blood vessels that resemble veins without inter-
vening neural tissue?® They often involve the cerebra
hemispheres (where they can produce epileptic seizures),
the pons, and the basal ganglia. They are frequently mul-
tiple and can produce cerebral hemorrhage. Familial cases
of cavernous angiomas transmitted through an autosomal
dominant pattern have been described in Hispanic popula-
tions, among others.

Capillary telangiectases are composed of small clusters
of abnormally dilated capillaries.?® They frequently affect
the pons as well as the cerebral and cerebellar hemi-
spheres and basa ganglia and are usually found inci-
dentally at autopsy. Cerebral capillary telangiectases (and,
less frequently, cerebral AVMSs) have been described as a
feature of Rendu-Oder-Weber disease.’?” The nature of
the cutaneous lesions in our patients excludes this diag-
Nosis.

Venous malformations are composed of single or mul-
tiple enlarged veins that drain normal cerebral tissue (Fig.
3). They are usualy clinicaly silent although they can,
rarely, cause cerebral hemorrhage. Cerebral venous mal-
formations have been described in patients with the blue
rubber bleb nevus syndrome (BRBNS).

Capillary hemangioblastomas are true tumours of cere-
bral blood vessels. They occur sporadically or as part of
Von Hippel—-Lindau disease.?” In this condition there is
coexistence of cerebral capillary hemangioblastomas and
vascular lesions of the retina, multiple cysts of the kidneys
and pancreas, and rena cell carcinoma. Capillary nevi of
the skin may a so be present. The radiological appearance
and histology in the patient in Case 3 rule out capillary
hemangioblastomas as a diagnosis.

The individual in Generation |1, No. 9, had a cerebral
aneurysm. Although familial clusters of cerebral aneu-
rysms have been described,® these lesions are usualy
believed to result from atherosclerctic changes related,
perhaps, to hemodynamic stress. We have encountered
two other families with cerebral AVMs and aneurysmsin
different individuals, in the absence of vascular nevi.

Phacomatoses

The coexistence of congenital anomalies involving the
sKkin, the retina, and the central nervous system has long
been recognized. These conditions are termed phaco-
matoses, after the Greek for lens, in reference to the
morphology of the cutaneous lesions (Table 1).# Mal-
formations of blood vessels are prominent features of
some of the phacomatoses. Besides Von Hippel—Lindau's
disease discussed above, the phacomatoses include en-
cephalotrigeminal angiomatosis (Sturge-Weber-Dimitri
disease), which is characterized by a port-wine discol-
oration of the face in the distribution of the trigeminal
nerve and extensive venous maformations of the lep-
tomeninges overlying an atrophic cerebral hemisphere;
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TABLE 1
Classification of vascular neurocutaneous syndromes

phacomatoses
hereditary hemorrhagic telangiectasia (Rendu-Osler-Weber disease)
encephalotrigeminal angiomatosis (Sturge-Weber-Dimitri disease)
von Hippel-Lindau disease
neurofibromatosis (von Recklinghausen’s disease)
ataxia telangiectasia (Louis—Bar disease)
hereditary neurocutaneous angiomatosis*
neurocutaneous vascular hamartomas
cerebroretinal arteriovenous malformations (Bonnet-Deschaume-Blanc
syndrome; Wyburn—Mason syndrome)
multiple (systemic) hemangiomatosis
the blue rubber bleb nevus syndrome
cutaneomeningospinal angiomatosis (Cobb’s syndrome)

* As proposed in this report.

hereditary hemorrhagic telangiectasis (Rendu-Osler-
Weber disease) that can be accompanied by cerebral
telangiectases and, occasiondly, by multiple cerebral
AVMs; and central neurofibromatosis (von Recklinghau-
sen’s disease), which can be associated with meningeal or
cortical angiomatosis characterized by thick-walled, fi-
brosed, and hyalinized cerebral blood vessels.'”?” Ataxia
telangiectasia (Louis—Bar syndrome) is characterized by
the presence of occulocutaneous telangiectases and cere-
bellar ataxia. It is sometimes associated with dilated cere-
bellar venules. Tuberous sclerosis (Bourneville's disease)
is not associated with cerebrovascular anomalies.?” The
cutaneous and the cerebrovascular lesions in our patients
are not those of the classically described phacomatoses.

Neurocutaneous Vascular Hamartomas

Vascular hamartomas of the skin and central nervous
system occur in the Bonnet-Deschaume-Blanc (or Wy-
burn—Mason) syndrome, in multiple (systemic) heman-
giomatosis, in the BRBNS, in cutaneomeningospinal an-
giomatosis, sometimes referred to as Cobb’s syndrome,?
and in what has been referred to as hereditary neuro-
cutaneous angiomas,* as exemplified by our patients
(Table 1).

Multiple (Systemic) Hemangiomatosis. Multiple heman-
giomatosisis seen most commonly in infants but has been
described in older patients.2232 Multiple organs are affect-
ed including skin and viscera, as well as the central and
periphera nervous systems, including the cerebral hemi-
spheres, the pons, medulla, spinal cord, and periphera
nerves. Hundreds of lesions are usualy present and are
usually cavernous hemangiomas. The patients, usualy in-
fants, present with hydrocephalus and epilepsy.

Blue Rubber Bleb Newus Syndrome. The BRBNS, as
originaly described by Bean in 1958,2 includes character-
istic bluish cavernous hemangiomas of the skin in associ-
ation with cavernous hemangiomas of the gastrointestinal
tract. Although most cases of BRBNS appear to be spo-
radic, a familial autosomal dominant form has been de-
scribed. 5192435 Variable penetrance may be operant in this
condition, and there may be increased penetrance in
males.?® Cutaneous cavernous hemangiomas characteristi-
cally appear as a bluish nevus of the skin, the larger nevi
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having the look and fedl of rubber nipples (Fig. 2).2 They
are compressible and fill promptly.® They frequently in-
volve the upper extremities and trunk and produce loca
pain and tenderness. Gastrointestina involvement is pre-
dominantly of the small intestine and of the distal colon
and rectum, producing gastrointestinal hemorrhage, iron
deficiency anemia, or bowel obstruction. The tongue can
aso be involved as occurred in a father and son (Gen-
eration I1, No. 4 and Generation 111, No. 2, respectively),
and the son al'so harbored a cerebral venous malformation
(Fig. 3).

The first uneguivocal report of a cerebrovascular
malformation associated with the BRBNS was that by
Waybright, et al.,*” who described a 19-year-old man with
BRBNS and cortical cavernous hemangiomas, capillary
telangiectasias, and a thrombosed AVM of the vein of
Gden. This case was studied histologically and may rep-
resent an overlap between the BRBNS and the Rendu-
Odler-Weber syndrome.?® Satya-Murti, et al.,® described a
19-year-old man with the BRBNS and frontoparietal and
caudate “angiomas’ and alarge “angioma’ of the cerebel-
lum. The lesions reported by Satya-Murti, et al., did not
exhibit arteriovenous shunting on angiography, the hall-
mark of AVMs.t Sherry, et al.,* described a 6-month-old
boy with the BRBNS and a cerebral venous malformation
demonstrated by CT and angiography. Bean® described a
patient with the BRBNS and epilepsy, although the pres-
ence or absence of a cerebrovascular malformation in that
patient was not ascertained. Branch, et al.,” reported the
case of a 19-year-old man with an isolated cavernous
hemangioma of the tongue and a venous malformation of
the brain; and Waybright, et al.,* in 1981, also reported a
patient with bilateral cavernous hemangiomas of the sub-
lingual mucosa and what appears to be a small cerebral
venous malformation. It is unclear whether these patients
had BRBNS or a sublingual hemangioma in isolation.

The vascular nevi in some of our patients are compati-
ble with those seen in BRBNS. However, in the absence
of gastrointestinal involvement, with the exception of
the tongue in the individuals in Generation I1, No. 4 and
Generation |11, No. 2, aformal diagnosis of BRBNS can-
not be made. It is possible that the individuals that we
report have a variant of BRBNS in which cerebrovascu-
lar lesions predominate over the putative gastrointestina
lesions, or that they have acondition that, savefor the vas-
cular nevi, is unrelated to BRBNS: hereditary neurocuta
neous angiomatosis, discussed below.

Cutaneomeningospinal Angiomatosis. Cutaneomeningo-
spina angiomatosis, sometimes also termed dermatospi-
nal angioma, was first described in 1915 by Cobb® in an
8-year-old boy with paraplegiaand a port-wine stain over-
lying a dermatome, demarcating the sensory level com-
patible with the paraplegia. Cushing suggested that, by
analogy with the then newly described Sturge-Weber-
Dimitri syndrome, the child must have a vascular lesion
underlying the port-wine stain. An “angioma’ was found
a surgery (the published operative drawing illustrates an
AV M), and the association of cutaneous and spinal vascu-
lar malformations is sometimes now referred to, perhaps
unfairly to Cushing, as Cobb's syndrome. Kaplan, et al.,*¢
reported the case of a 16-month-old girl with paraplegia
and sensory level at L-2 from aspinal AVM who had mul-
tiple telangiectatic nevi flammei, including one at the L-3
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or L-4 dermatome.*® Her mother, maternal grandmother, a
maternal great uncle, and a maternal uncle had cutaneous
hemangiomas, abeit without neurological symptoms.
Zaremba, et al.,** similarly reported the case of a 13-year-
old boy with a family history of cutaneous hemangioma
planum who also had a spinal AVM; and Foo, et al.,** also
reported the case of a 33-year-old man with numerous
cutaneous hemangiomas and a spinal AVM whose moth-
er, brother, and sister had similar skin lesions but no neu-
rological symptoms.

Hereditary Neurocutaneous Angiomatosis. Zaremba, et
al.,* and Hurst and Baraitser®® reported familial casessim-
ilar to ours. The patient reported by Zaremba, et al., wasa
28-year-old man who died due to a cerebral hemorrhage
from the rupture of a frontoparietal AVM. He had numer-
ous cutaneous hemangiomas planum, and his daughter
had similar cutaneous lesions but no neurological symp-
toms. His 13-year-old brother, discussed above, aso had
similar skin lesions and a spinal AVM. His father, who
also had vascular nevi, had an acute hemiplegia, the cause
of which was not diagnosed. The pattern of inheritance
was thought to be autosomal dominant. Hurst and Bar-
aitser® reported similar patients from two different fami-
lies. In the first family a 30-year-old woman with multiple
cutaneous hemangiomas was rendered hemiplegic from a
ruptured AVM in the internal capsule. Her father, daugh-
ter, and a grandson had similar vascular nevi but no neu-
rological symptoms, and a 2-year-old granddaughter had a
temporal lobe AVM and cerebral seizures but no vascular
skin lesions. In the second family a 7-month-old boy with
cutaneous hemangiomas had hydrocephalus associated
with a paramedian AVM. His father had similar skin
lesions but no neurological symptoms.

We believe that, along with the two families we present,
the families described by Kaplan, et al., Zaremba, et al.,
Foo, et al., and by Hurst and Baraitser, identifying cases
from North America and Western and Central Europe,
delineate a distinct hereditary cerebrovascular neurocuta-
neous clinicopathological entity with autosomal dominant
inheritance and variable penetrance. The preponderance
of maleswith the full neurovascular expression of the syn-
drome as opposed to just the cutaneous manifestations
indicates a possible hormonal influence on the expression
of the gene. The presence of cerebellar dysgenesisin our
Case 3 (Generation 111, No. 4) suggests that this condition
may be properly included within the category of phaco-
matoses.

Conclusions

We report the familial association of vascular nevi,
mainly cavernous hemangiomas, and vascular maforma-
tions of the brain. The clinical manifestations of this asso-
ciation include visible, tender cutaneous and lingua vas-
cular malformations and epilepsy, cerebra hemorrhage,
and focal neurologica deficits as the cerebrovascular le-
sions, especialy the AVMs, become symptomatic; and
quadra- or paraplegiain patients with the spinal form. In
the two individuas in whom the vascular nevi were uni-
lateral, the cerebrovascular malformations were ipsilater-
a to the skin lesions (Cases 3 and 4) and the patient with
bilatera vascular nevi (Case 2) aso had a cavernous
angioma of the tongue that was ipsilateral to his cerebral

J. Neurosurg. / Volume 85 / December, 1996

venous malformation. The prevalence of coexisting cuta-
neous and cerebrovascular malformations is unknown.
Yasargil® has observed that 0.5% of his patientswith cere-
bral AVMs have “cutaneous angiomas.” Noninvasive MR
imaging and MR angiography make it possible to screen
individuals with cutaneous or sublingual vascular malfor-
mations for the presence of cerebrovascular anomalies. At
this time, the yield of such screening can only be conjec-
tural. One of our patients also had cerebellar dysgenesis
and malformations of the spinal column. Thus these phe-
notypic expressions may also come to be considered an
integral part of the hereditary neurocutaneous angiomato-
sis syndrome. The mode of inheritance of the cerebral and
cutaneous vascular malformationsin our two families and
in other reported families appears to be autosomal domi-
nant with variable penetrance. The cerebral and the spina
forms can coexist in different individuals of the samefam-
ily, and asis the case in hereditary hemorrhagic telangiec-
tasia, phenotypic variations within the same family can
occur, with some individuals having only the skin lesions
and not the cerebral ones, or vice versa. A possible hor-
monal influence is suggested by the full expression of
coexisting cerebral and cutaneous vascular hamartomas
mainly in males.
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