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Wyburn-Mason Syndrome Associated with
Thyroid Arteriovenous Malformation:
A First Case Report
SUMMARY: A 31-year-old woman with a prior history of Wyburn-Mason syndrome, complicated

previously by a left thalamic intracerebral hemorrhage at age 21, complained of sudden left vision loss
due to a central retinal vein occlusion. Angiography revealed a left thyroid arterio-venous malformation
(AVM) in addition to ones found intracerebrally. The pathogenesis and embryogenesis of this finding
including the management of AVMs in Wyburn-Mason syndrome are discussed.

W

yburn-Mason syndrome is an uncommon condition of
brain-retinofacial angiomatosis resulting in multiple
arteriovenous malformations (AVMs), usually on the ipsilateral side.1 Wyburn-Mason syndrome is now classified as a
craniofacial arteriovenous metameric syndrome (CAMS).2 To
date, thyroid AVMs with Wyburn-Mason syndrome have not
been described. We describe a case of angiographically confirmed thyroid AVM in a clinically euthyroid patient with
Wyburn-Mason syndrome. The embryology and possible
pathogenesis, as well as management options for WyburnMason syndrome, are discussed.
Case Report

Fig 1. DSA of the left internal carotid artery, lateral view. There is an abnormal blush
within the apex of the left orbit (O) and a left intracerebral (I) AVM extending posteriorly
along the left optic nerve, tract, and radiations. This is fed by distal branches from the left
internal carotid artery, as well as the anterior cerebral artery, a prominent anterior
choroidal artery, and thalamic perforators from the posterior communicating artery, not
demonstrated in the current view.
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HEAD & NECK

A 31-year-old woman with Wyburn-Mason syndrome diagnosed at
age 12 years with a known retinal AVM involving the left optic disc
presented with sudden loss of vision in the left eye. Examination revealed a left central retinal vein occlusion with dilated tortuous retinal
veins, optic disc swelling, and widespread retinal hemorrhages in all 4
quadrants. Her past history was significant for a left thalamic intracranial hemorrhage at age 21 years requiring a prolonged intensive
care admission. She had no other neurologic symptoms.
Formal 4-vessel cerebral digital subtraction angiography (DSA)
was performed to evaluate the extent of her vascular malformations.
It revealed a 3.0 ⫻ 2.5-cm AVM in the left paramedian location along
the medial aspect of the left internal carotid artery and optic tract,
with an abnormal vascular blush within the left orbit and retina (Fig
1). The intracerebral AVM was fed by thalamic perforator arteries
from the left posterior communicating artery (Fig 2), distal branches
of the left internal carotid artery, anterior cerebral artery, and a prominent anterior choroidal artery. Incidentally, angiography also
showed a left AVM of the thyroid gland (Fig 3), which is confirmed on
multiple views and distinct from the laryngeal or paralaryngeal vessels. Her thyroid function tests were normal, and she has remained
clinically euthyroid.
Her central retinal vein occlusion was managed expectantly with
regular review to monitor intraocular pressure and to observe for
neovascularization. She has experienced no further hemorrhages

Fig 2. Lateral view of a left vertebral artery injection (V) showing the same left
intracerebral AVM (A), as seen in Fig 1, fed by thalamic perforators arising from the left
posterior communicating artery.

from the AVMs in her eye, thyroid, or brain, nor has she had evidence
of optic nerve compression.
AJNR Am J Neuroradiol 28:1153–54 兩 Jun-Jul 2007 兩 www.ajnr.org

1153

Fig 3. DSA of the right external carotid artery injection.
A, Early arterial phase, lateral view, showing 2 nodular areas of abnormal blush fed by
prominent arterial branches in the thyroid gland.
B, Oblique view, midarterial phase, showing increase in prominence of the thyroid gland
arteriovenous malformation and early draining veins (not shown here). These findings are
consistent with multiple high-flow vascular malformations.

Discussion
Wyburn-Mason syndrome is a rare, nonhereditary brain-retinofacial angiomatosis. The AVMs have predilections for
structures of the visual pathway, such as the retina, optic chiasm, basal ganglia, and the mesencephalon.3 Rare reports of
Wyburn-Mason syndrome with AVMs involving the face, palate, pharynx, and gastrointestinal tract have also been reported.3 To our knowledge, this is the first reported case of
Wyburn-Mason syndrome with thyroid gland AVMs.
Wyburn-Mason syndrome is now considered a CAMS.
Bhattacharya et al2 reviewed 15 cases of Wyburn-Mason syndrome and found similarities between the distribution of the
vascular lesions and the route of neural crest cell migration in
avian experiments. Neural crest cells constitute the predominant connective tissue-forming mesenchyme in the facial,
oral, and branchial regions of the head. They acquire a regional
identity, though they are still part of the neural epithelium,
and carry this with them as they move into the mandibular,
hyoid, and branchial arches.4 The vascular supply of the thyroid gland derives from the third aortic arch arteries.5
Wyburn-Mason syndrome usually belongs to the CAMS-2
group originating from the lateral prosencephalon. The association of a thyroid AVM demonstrated in this patient suggests that the origin of the neural crest cells from the third
branchial arch originates from the lateral prosencephalic
group.
Metameric refers to a transverse level of neural crest
cells. An event occurring before neural crest migration
causes vascular malformations in the distribution of the
corresponding metameric/transverse segment.6 The timing
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of the insult in this case is likely during week 7 of gestation,
because the thyroid arteries arise from an invagination of
the tongue endoderm in late week 4 of development and
descend to their current location by week 7.7 In the eye, the
optic vesicle invaginates to form the optic cups, linear
grooves, and the optic fissures which have vascular mesoderm arranged in a plexus, giving rise to the retinal and
hyaloid vessels. The optic cup closes at approximately 7
weeks of gestation.5,7 The nature of the insult causing this
case of Wyburn-Mason syndrome with thyroid AVM is not
fully known, but several genes such as BMP4 or PAX3 are
important in promoting neural crest differentiation and
migration in CAMS.8
The treatment of the thyroid AVM in this case of WyburnMason syndrome is expectant, because the lesion is asymptomatic. Indications for treatment of a thyroid AVM include
disturbances of thyroid function or the development of a painful enlarging goiter indicating intrathyroid hemorrhage, resulting in a painful enlarging goiter. The intracranial AVMs in
Wyburn-Mason tend to be more extensive and deeper than
the average isolated intracranial AVM; because of the rarity of
this syndrome, however, its natural history is not yet defined.9
To date, the expectant management for intracranial AVM in
Wyburn-Mason or other CAMS should be approached as if it
is an isolated AVM with a 2.2% per year risk of rupture in
asymptomatic cases.10 Treatment modalities described include endovascular embolization, surgical extirpation, and
irradiation.11
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