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Abstract We review the neurospinal and craniofacial

imaging findings in vascular neurocutaneous disorders. The

patients presented with cutaneous and cerebral lesions

associated with craniofacial abnormalities or spinal lesions.

Vascular neurocutaneous disorders may involve segmental

or localized lesions associated with either low- or high-

flow vascular malformations. Other neuroimaging findings

include vascular occlusive changes with ischemic stroke,

ectatic arteries, aneurysm, cortical migrational disorders

such as hemimegalencephaly and congenital anomalies of

the posterior fossa. Craniofacial vascular malformations,

eye abnormalities, facial deformity and spinal lesions have

been reported in some cases. Hamartomatous formation

and malignancy have also been reported in some cases.

Correlation of clinical findings with neurospinal and cra-

niofacial abnormalities is important to reach a specific

diagnosis of some vascular neurocutaneous disorders.
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Introduction

The neurocutaneous disorders are a broad heterogeneous

group of congenital disorders with diverse genetic, clinical

and pathological features that share common develop-

mental lesions of the skin and of the central and peripheral

nervous systems [1–3]. Vascular neurocutaneous disorders

are characterized as a predominant disorder of the

cerebrovascular system with secondary neuroectodermal

changes. These disorders may be segmental, involve a

large region or be a localized lesion. Segmental vascular

neurocutaneous disorders include Sturge-Weber syndrome

(SWS), PHACE syndrome, craniofacial arteriovenous

metameric syndrome (CAMS) and spinal arteriovenous

metameric syndrome (SAMS). Localized vascular neuro-

cutaneous disorders include hereditary hemorrhagic telan-

giectasia (HHT), blue rubber bleb nevus syndrome

(BRBNS), Klippel-Trenaunay syndrome (KTS), macro-

cephaly-capillary malformation (M-CM), capillary mal-

formation-arteriovenous malformation (CM–AVM),

meningioangiomatosis (MA) and ataxia-telangiectasia (A-

T) [1–5] (Table 1). Vascular neurocutaneous disorders

manifest with high-flow, low-flow or capillary stain vas-

cular malformations (Table 2). These disorders may be

associated with cortical malformation, hemimegalenceph-

aly, craniofacial or spinal abnormalities, and overgrowth in

one region or one side of the body [4–8]. Cross-sectional

imaging with CT or MR imaging is commonly used for the

initial diagnosis of vascular neurocutaneous disorders;

however, vascular imaging with contrast MR angiography,

CT angiography and digital subtraction angiography has

been used for better characterization of the associated

vascular lesions [2–6, 9, 10].

The aim of this work is to review the neurospinal and

craniofacial imaging findings in vascular neurocutaneous

disorders.

Sturge-Weber syndrome

Sturge-Weber syndrome (SWS), or encephalotrigeminal

angiomatosis, is a nonfamilial disease with unilateral facial

angioma (port-wine stain) localized in the first and less
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often in the second and third sensory distribution of the

trigeminal nerve, occasionally involving the neck and any

portion of the face associated with a calcified leptome-

ningeal venous malformation (angioma) of the ipsilateral

parieto-occipital region. SWS appears to have no predi-

lection for any particular race or gender. Symptoms appear

before the 2nd year of age and include cosmetic and neu-

rological problems such as epilepsy, deficits and mental

retardation. Port-wine stains, which represent localized

dermal venular malformations, are classically present. This

facial vascular malformation usually is unilateral, but it can

involve the midline and may extend to the chest, trunk and

limbs [11, 12].

The typical CT and MRI features seen in SWS include

hemi-atrophy of the cerebral hemispheres and ipsilateral

leptomeningeal angiomatosis seen as vascular contrast

enhancement. Prominent ipsilateral choroid plexus in the

lateral ventricle and enlargement of the transmedullary

venous drainage are reported in this disorder. Ipsilateral

calcification is better visualized on CT scans and suscep-

tibility weighted MR imaging. Because of the capillary-

venous vascular malformations, the cortical and white

matter perfusion is altered in SWS, the degree of which is

related to epilepsy. Severe cortical calcification in the

affected hemisphere is related to decreased parenchymal

perfusion and associated with more severe epilepsy in

patients with SWS. It may be associated with ipsilateral

hypertrophy of the skull and sinuses. MR imaging per-

formed early during the course of the disease demonstrates

normal or even accelerated myelination in the centrum

semiovale in the involved hemisphere. Accelerated mye-

lination is reported in infants with SWS, whereby the

affected hemisphere shows areas of abnormal T2-weighted

imaging and FLAIR hypointensities in the white matter. In

older patients, white matter damage and loss in the affected

hemisphere are seen, causing T2-hyperintense changes [1,

4, 12] (Fig. 1). Advanced MR imaging can detect micro-

structural changes in the cortex and white matter at an early

stage of SWS when interventions can prevent irreversible

changes. Deep venous collaterals are detected by suscep-

tibility-weighted imaging, and they are often located

directly adjacent to severely damaged cortical regions.

Diffusion abnormalities in the white matter extend beyond

cortical involvement, encompassing white matter with

venous collaterals. Diffusion tensor imaging studies have

reported reduced fractional anisotropy measures in both the

affected and contralateral hemisphere, even in children,

suggesting early onset of microstructural diffuse white

matter damage. Tram-track or railroad-track calcification

of the adjacent sulci described on the skull radiograph is of

great significance [11, 12].

SWS can be subdivided into type I (facial and lepto-

meningeal angioma), type II (facial angioma without

intracranial involvement) and type III (leptomeningeal

angioma without facial nevus). Type III SWS is a rare

variant. An atypical pattern of SWS may be the involve-

ment of infratentorial structures. This may be associated

with the apparent absence of supratentorial pial enhance-

ment and delayed visualization of pial angiomatosis until

childhood. Rarely, the disease can be bilateral [2, 12].

Approximately one third of the patients who have SWS

have ocular or orbital abnormalities such as choroid venous

malformation, congenital glaucoma with enlargement of

the globe (buphthalmos) and optic disc colobomas. Over-

growth of the underlying facial skeleton may result in

facial asymmetry and dental malocclusion. There may be

facial capillary venous malformations with subjacent

lymphatic malformation. Associated juvenile ossifying

fibroma of the maxillofacial region as an expansile fibro-

osseous bony lesion has been reported [13].

Table 1 Classification of vascular neurocutaneous disorders

Segmental Localized

Sturge-Weber syndrome Hereditary hemorrhagic

telangiectasia

PHACE syndrome Blue rubber bleb nevus syndrome

Craniofacial arteriovenous

metameric syndrome

Klippel-Trenaunay syndrome

Spinal arteriovenous metameric

syndrome

Macrocephaly-capillary

malformation

Capillary malformation-

arteriovenous malformation

Parkes Weber syndrome

Meningioangiomatosis

Ataxia-telangiectasia

Table 2 Types of vascular malformations with vascular neurocuta-

neous disorders

Vascular

malformations

Vascular neurocutaneous disorders

Arteriovenous

malformation

Craniofacial arteriovenous metameric

syndrome

Spinal arteriovenous metameric syndrome

Capillary malformation-arteriovenous

malformation

Hereditary hemorrhagic telangiectasia

Capillary malformation Klippel-Trenaunay syndrome

Macrocephaly-capillary malformation

Capillary malformation-arteriovenous

malformation

Ataxia telangiectasia

Venous malformation Sturge-Weber syndrome

Blue rubber bleb nevus
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PHACE syndrome

The acronym PHACE describes the features of posterior

fossa malformations, large facial hemangiomas, arterial

anomalies, coarctation of the aorta and cardiac defects, and

eye abnormalities. PHACE syndrome presents in 2 % of

children with facial hemangiomas and 20 % with ‘‘seg-

mental’’ facial hemangiomas. Approximately 90 % of

PHACE syndrome patients are female. PHACE syndrome

may represent a field defect due to an insult in early

embryonic development [6]. PHACE syndrome presents at

birth with a large, plaque-like, ulcerated facial hemangi-

oma along division V1 (75 %) and Dandy-Walker mal-

formation (30–80 %). Less common are hypoplasia or

agenesis of the cerebellum, vermis, and corpus callosum,

abnormalities of the septum pellucidum and intracranial

arachnoid cysts. Intracranial hemangiomas have a predi-

lection for the cerebellopontine angle [14–16].

Posterior fossa malformations are present in 32–74 % of

patients and represented by Dandy-Walker malformations and

cerebellar hypoplasia (homolateral to the facial hemangioma).

Of all Dandy-Walker malformations, 10 % are associated with

cutaneous hemangiomas [14–16]. Facial hemangiomas can be

focal (tumor-like lesions) or diffuse (plaque-like lesions with a

segmental pattern) (Fig. 2). Diffuse lesions affect the man-

dibular (38 %), maxillary (35 %) and fronto-nasal (27 %)

segments; however, in 24 % of cases, more than one facial

segment is involved. It may be bilateral (25 %). Cerebrovas-

cular anomalies associated with PHACES are hypoplasia or

agenesis of the major cerebral vessels, persistence of embry-

onic vessels, arterial stenosis or occlusion, and dolichoectasia

of the cerebral vasculature. Persistence of embryonic arteries,

such as the persistent trigeminal artery, occurs most com-

monly, followed by partial or complete agenesis of major

cervical arteries. Segmental agenesis of the internal carotid

artery occurs with flow reconstruction through embryonic

Fig. 1 Sturge-Weber

syndrome: a coronal contrast

T1-weighted image shows

hemiatrophy of the left cerebral

hemisphere with abnormal

leptomeningeal enhancement in

the left parieto-occipital region

and enlarged left choroid

plexus. b Axial T2-weighted

image shows left cerebral

hemiatrophy atrophy with

hyperintense T2 signal within

the ischemic tissue and enlarged

hyperintense left choroids

plexus. c, d Contrast CT scan in

another patient shows left

temporal, parietal and occipital

cerebral atrophy and abnormal

leptomeningeal enhancement

with underlying cortical

calcifications
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vessel anastomoses. Concerning stenoses, the onset of occlu-

sive disease takes place between birth and 18 months of age,

leading to pediatric strokes and a moyamoya-like appearance

of the distal internal carotid artery [15]. Ocular abnormalities in

the form of colobomas, optic nerve hypoplasia, increased ret-

inal vascularity andglaucoma havebeen described [6]. Cardiac

abnormalities are seen in one third of cases, with coarctation

being the most common abnormality. Other cardiac anomalies

include right-sided aorta, persistent ductus arteriosus, ventri-

culo-septal defects and pulmonary stenosis. The side of the

hemangioma is ipsilateral to the side of the aortic arch abnor-

mality [14–16].

Craniofacial arteriovenous metameric syndrome

Craniofacial arteriovenous metameric syndrome includes

port-wine stains in one or several facial segments related to the

migration of vascular cells from the mesoderm and neural

crest, lymphangiomatous malformation of the cheek area,

maxillofacial (malar, frontal or maxilla) and skull base (eth-

moid, sphenoid petrous) hypertrophy and pial cortical venous

occlusions (supra- or infratentorial) with associated gyral cal-

cifications and atrophy. CAMS may involve two or three

consecutive metamers and may be more or less complete in all

tissues derived at a given level. Different groups of CAMS can

be encountered: the medial prosencephalic group (olfactory)

with involvement of the forehead and nose (CAMS 1); the

lateral prosencephalic group (optic), with involvement of the

occipital lobe, eye, cheek and maxilla (CAMS 2); and the

rhombencephalon (otic) group with involvement of the cere-

bellum, lower face and mandible (CAMS 3) [17, 18] (Fig. 3).

Wyburn-Mason syndrome (WMS)

Wyburn-Mason syndrome is characterized by the triad of

unilateral facial nevi, orbital AVMs and cerebral AVM along

the visual pathway such as the optic chiasma, basal ganglion,

midbrain and occipital cortex [1]. Bilateral cases are rarely

reported. The patients typically present before the 3rd decade.

It belongs to the CAMS 2 originating from the lateral pros-

encephalon [18]. The disorder is a result of a developmental

abnormality affecting the primitive vascular mesoderm

shared by the developing optic cup and anterior neural tube

[19]. In a review of 203 patients with brain vascular malfor-

mations, 9 % of patients could be included in the multiple

AVMs category, and only 1 (0.4 %) was considered to have

WMS [20]. Imaging reveals high-flow vascular malformation

within the orbits, retro-orbital region, cerebral hemispheres

and brainstem, which may be associated with subarachnoid or

intraparenchymal hemorrhage. Arterial supply to the AVMs

usually arises from the internal carotid artery, and the venous

drainage is through the cavernous sinus or vein of Galen.

Rarely, AVM of the face, pharynx and palate and thyroid has

been reported [1, 18–20].

Spinal arteriovenous metameric syndrome

Spinal arteriovenous metameric syndrome (Cobb syndrome)

(cutaneomeningospinal angiomatosis) is a rare non-familial

condition characterized by spinal AVMs with an overlying

congenital cutaneous AVM in the same dermatome. Peak age

is the 3rd and 5th decades. There is a slight male predomi-

nance. Lesions are frequently seen in the cervical and thoracic

spinal cord. The embryological origin of the blood supply to

the vertebra and spinal cord derives from the segmental dorsal

arteries. The neurological manifestations are due to blood

steal syndrome with cord ischemia or cord compression and

venous hypertension. MR-revealed spinal cord edema prob-

ably secondary to venous stasis results in anterior spinal

artery pressure and abnormal tissue drainage. Angiography

shows spinal angiomas have a distinct blood supply from the

normal spinal cord. They may be associated with lymphan-

gioma circumscriptum, kyphoscoliosis and infantile uterus

[2, 21] (Fig. 4).

Hereditary hemorrhagic telangiectasia (Osler-Weber

syndrome)

Hereditary hemorrhagic telangiectasia, also known as Rendu-

Osler-Weber syndrome, is an autosomal dominant vascular

neurocutaneous disorder. The diagnostic criteria based on

four Curaçao criteria of spontaneous recurrent nose bleeds,

mucocutaneous telangiectasia at characteristic sites (the lips,

Fig. 2 PHACE: axial contrast T1-weighted image shows left orbital

hemangioma demonstrating intense contrast enhancement associated

with cerebellar hypoplasia in a child with PHACE syndrome
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oral cavity, fingers or nose), visceral involvement such as

pulmonary, hepatic or CNS AVMs, and an affected first-

degree relative [2–4]. Patients present at the 4th–6th decades

of life. HHT accounts for up to 60 % of all pulmonary AVMs.

Five percent to 27 % of HHT patients have pulmonary

AVMs. Hepatic involvement is often occult. Complex

hepatic vascular alterations are seen in up to 74 % of HHT

patients, including arterioportal and arteriosystemic shunts,

telangiectasias and vascular anatomic variants [22].

Neurological symptoms are reported in 8–27 % of

patients. The neurological deficits result from embolic com-

plications of pulmonary AVMs in two thirds and intracerebral

hemorrhage in one third. The mechanisms of CNS involve-

ment in HHT are distal emboli, cerebrovascular malforma-

tion and metabolic disorders. Septic emboli HHT can cause

arterial strokes in children. Most of them are embolic in

nature and may be septic or aseptic. Usually, they are due to a

pulmonary arteriovenous fistula (AVF). Multiple ischemic

strokes in different arterial territories at different ages char-

acterize the embolic mechanism in HHT. Brain abscesses

(5–10 %) are usually multiple and recurrent, affecting the

superficial layers of the cerebral lobes (mostly the parietal

lobe) and developing at the 3rd–5th decades. Cerebral vas-

cular malformations appear as areas of serpiginous flow voids

insinuating into the brain parenchyma (Fig. 5). For metabolic

disorder, T1-weighted images show hyperintensity of the

basal nuclei related to hepatic portal vein shunt. Spinal AVM

is reported in the dorso-lumbar region [22, 23]. Patients with

HHT commonly present with epistaxis because of the high-

flow vascular malformation in the nose (Fig. 5).

Blue rubber bleb nevus syndrome

Blue rubber bleb nevus syndrome (Bean syndrome) is a

rare vascular neurocutaneous disorder characterized by

multiple vascular malformations of the skin and intestines

Fig. 3 Craniofacial arteriovenous metameric syndrome: a axial T2-

weighted image shows multiple signal-void regions of high-flow

vascular malformations in the right masticator and parapharyngeal

space as well as in the skull base and right external ear. b Axial T2-

weighted image at another level shows a signal void in the right facial

subcutaneous tissue, right orbit and right intracranial region. c Con-

trast-enhanced MR angiography shows multiple dilated tortuous

vascular structures of the AVM in the craniofacial region

Fig. 4 Spinal arteriovenous metameric syndrome: conventional

spinal angiography shows dilated tortuous high-flow spinal vascular

malformation of the dorsal spine
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with gastrointestinal hemorrhage. Both genders are affec-

ted equally; most cases are diagnosed by 20 years of age.

The incidence is lower in blacks. It is rarely reported in the

CNS, orbit and thyroid. It characterized with multiple

distinctive cutaneous and gastrointestinal venous malfor-

mations. Cutaneous lesions may number from a few to

more than 100 [24–26].

The features of BRBNS of the brain consisted of multiple

venous malformations, cavernous malformations and dural

AVFs in supratentorial brain, cerebellum and diencephalon.

Intracranial DAVFs are arteriovenous shunts imbedded in the

dura mater and consist of abnormal direct communications

from a dural arterial supply to a dural venous drainage.

Cerebral cavernous malformations are vascular malforma-

tions characterized by abnormally enlarged capillary cavities,

mostly located in the brain and less frequently in the spinal

cord. Other neurovascular anomalies include aberrant venous

sinuses, sinus pericranii and vein of Galen. Orbital venous

malformations can be multiple and bilateral. Head and neck

venous malformations appear as enhancing lobulated struc-

tures and may contain dense phleboliths (Fig. 6). The verte-

bral bodies may show stippled honeycomb lesions

characteristic of hemangioma. Concurrent epidural heman-

giomas within the spinal canal are reported in some cases. The

associated tumors include medulloblastoma and squamous

cell carcinoma [24–27].

Klippel-Trenaunay syndrome

The classical triad of KTS consists of: (1) vascular mal-

formations of the capillary, venous and lymphatic vessels,

Fig. 5 Hemorrhagic hereditary

telangiectasia: a contrast MR

angiography shows high-flow

AVM in the frontal region.

b Conventional angiography in

another patient with recurrent

epistaxis shows high-flow

vascular malformation in the

anterior part of the nose

Fig. 6 Blue rubber bleb syndrome: a axial T2-weighted image shows

multiple cavernomas in the supratentorial region. b Contrast MR

imaging of the same patient shows an inhomogeneous pattern of

contrast enhancement of these lesions. c Sagittal T2-weighted image

in another patient with diffuse venous malformation of the tongue

shows high signal intensity of the tongue muscle with signal void

regions
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(2) varicosities of unusual distribution, particularly the

lateral venous anomaly, and (3) unilateral limb enlarge-

ment, usually the lower extremity with hypertrophy of the

bone and/or soft tissue and varicose veins. There are low-

flow venous and lymphatic malformations of the soft tissue

with anomalies of the superficial and deep venous system

of the extremities. Gigantism involves both soft tissue and

osseous structures and can affect the entire extremity. The

most frequent CNS findings in patients with the KTS are

changes in brain size, indicating hemimegalencephaly, or,

less frequently, hemihypertrophy. KTS can be associated

with aneurysms (Fig. 7), leptomeningeal vascular dysplasia

and vascular malformations. Associated spinal cord vas-

cular lesions are reported in some cases. Asymmetric

growth of the craniofacial skeleton with increased facial

dimensions of both the bone and soft tissue may lead to

malformation of the jaws [28–30].

Macrocephaly-capillary malformation

Macrocephaly-capillary malformation is an overgrowth

syndrome characterized by body asymmetry and cutane-

ous, vascular and neurological abnormalities. M-CM is

assumed to have a genetic basis, which is still unknown,

although it seems to occur sporadically. The diagnosis of

M-CM requires the presence of both of two major criteria,

macrocephaly and capillary malformation, and at least two

of the eight following minor criteria: asymmetry or over-

growth, developmental delay, midline facial capillary

malformations, neonatal hypotonia, syndactyly/polydac-

tyly, frontal bossing, joint hypermobility or hyperelastic

skin, and hydrocephalus. At imaging, there is macroceph-

aly greater than the 95th percentile and capillary malfor-

mations. The structural abnormalities most frequently

described are ventriculomegaly, hemimegalencephaly,

white matter defects and Chiari type I malformations.

Other findings include cavum septum pellucidum, cortical

dysplasia, polymicrogyria, thick corpus callosum and

hypoplastic cerebellum (Fig. 8). Cardiac abnormalities

appear to be rare and include arrhythmia and complex

congenital heart disease [31, 32].

Capillary malformation-arteriovenous malformation

RASopathies include a set of common syndromes that have

mutations on the Ras/MAPK pathway (RASA1 gene). CM-

AVM is an autosomal dominant condition in which mul-

tifocal capillary malformations and arteriovenous fistulas

form in different organs. The penetrance and de novo

Fig. 7 Klippel-Trenunay

syndrome: a coronal T1-

weighted image shows giant

aneurysm in the suprasellar

region with signal void. b MRA

of the same patient shows good

delineation of the aneurysm

Fig. 8 Macrocephaly-capillary malformation: axial T2-weighted

image shows mild cerebral asymmetry with focal enlargement of

the left temporoparietal region. The enlarged region shows an

abnormal gyral pattern
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occurrence are high. Capillary malformation, presenting as

a red macular stain that can darken over years, is a common

birthmark. The associated high-flow anomalies include

AVM and AVF, including vein of Galen malformation

(Fig. 9) in the brain (7.1 %), face (7.8 %) or limbs (3.6 %).

Intracranial arteriovenous lesions are typically macrofistu-

lous, usually presenting with neurological signs at birth or

before 1 year of age. Small, usually multifocal and ran-

domly distributed cutaneous capillary malformations are

the most prominent feature in patients with RASA1 muta-

tions [33, 34].

Meningioangiomatosis

Meningioangiomatosis is a rare, focal benign hamartoma-

tous cortical or subcortical mass that may extend to the

overlying leptomeninges forming a plaque-like lesion [1].

Two types of MA are broadly accepted: sporadic MA and

neurofibromatosis type 2 (NF2) associated MA. Sporadic

lesions are thought to be four times more common than

MA with NF. Sporadic MA usually presents with medi-

cally intractable seizures in children or young adults, and

NF2-associated MAs are usually asymptomatic. The cere-

bral cortex and subcortical white matter are concomitantly

involved by MA. Subcortical white matter components of

MA are more apparent than cortical components. Spotty or

patchy calcification of the lesion and hypertrophy of the

cortex on CT scan are important features of MA. In MRI

findings, MA usually appears as a small solid mass located

beneath the superficial cortex, presenting an enlarged gyri-

like formation. On T1WI, the lesions often show iso- or

hypointensity compared to the gray matter. This tends to

make the lesion invisible at a glance. On T2WI and FLAIR

images, the signals are heterogeneous, typically mainly

hypointense alternated with iso-/hyperintensity, making the

lesion more clear cut than on T1WI. In some circum-

stances, there is surrounding hyperintensity, which could

be explained as edema or gliosis. However, sometimes the

hyperintensity may refer to CSF in the regional subarach-

noid space, which can be totally suppressed by FLAIR

imaging rather than part of the lesion (Fig. 10). Most

lesions partially demonstrate very slight spotty enhance-

ment or do not enhance at all [35–37].

Ataxia-telangiectasia (A-T) (Louis Bar syndrome)

Ataxia-telangiectasia is an autosomal recessive multisys-

tem disease of childhood characterized by progressive

cerebellar degeneration and ataxia that begins between 1

and 3 years of age, oculocutaneous telangiectasias, and

increased susceptibility to infection and malignancies. The

gene responsible for A-T, ataxia telangiectasia mutated

(ATM), is located on chromosome 11q22–23. The cere-

bellum shows atrophy of all cortical layers and the dentate

nuclei. The severe loss of Purkinje cells affects the vermis,

cerebellar hemispheres or both. Telangiectatic vessels are

seen in the leptomeninges in A-T [38]. Patients with A-T

show marked atrophy of the vermis, cerebellar hemispheres

and denate nuclei with prominent foci and dilation of the

Fig. 9 Capillary malformation-arteriovenous malformation: lateral

projection of late phase conventional angiography shows vein of

Galen malformation. The arterial vascularization of malformation is

through choroidal systems (long arrow) and the drainage is finally

through the transverse sinus (short arrow)

Fig. 10 Meningioangiomatosis: axial FLAIR image shows cortical

and subcortical lesions in the left parietal region that exhibit low

signal intensity with marginal hyperintensity
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fourth ventricle (Fig. 11). The atrophy is panvermian and

progressive. There is an increase in choline on MR spec-

troscopy in contrast to other ataxias. Supratentorial brain

abnormalities are reported very rarely. Intracerebral telan-

giectasia with multiple punctate hemosiderin deposits is

reported in 60 % of subjects. These lesions were apparently

asymptomatic. Extensive white matter T2 hyperintensity

has been reported [39]. A spectrum of paranasal sinus

inflammatory disease due to immunodeficiency has been

reported. Patients also have a predisposition to malignan-

cies of which the predominant types are lymphomas and

lymphoid leukemias as well as neural tumors such as

medulloblastoma and glioma [38, 39].

Conclusion

We concluded that segmental or localized vascular neu-

rocutaneous disorders are characterized by the presence of

low- or high-flow vascular malformations that may be

associated with abnormal growth such as hemimegalen-

cephaly and different craniofacial or spinal anomalies.

Hamartomatous formation can be found in different tissues

or associated with malignancy. Correlation with clinical

findings of neurospinal and craniofacial abnormalities is

important to reach a specific diagnosis for some vascular

neurocutaneous disorders.
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