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CERVICAL ARTERY DISSECTION AND ILIAC
ARTERY ANEURYSM IN AN SMAD-4 MUTATION
CARRIER

Case report. Cervical artery dissection is an impor-
tant cause of stroke, especially in younger individuals.
Most cases appear to be sporadic, but rare monogenic
conditions can cause dissection, such as vascular
Ehlers-Danlos syndrome.' The wider use of sequenc-
ing techniques in clinical diagnosis of genetic disorders
has made it more realistic to test for multiple genes in
potential monogenic stroke conditions. Here, we
report the case of a cervical artery dissection in
a SMAD-4 mutation carrier.

This patient is a 48-year-old man with a history of
hypertension, aortic root dilation that led to surgical
replacement at age 41, and a subsequent right com-
mon iliac artery aneurysm. He had experienced sev-
eral episodes of mild epistaxis, but none had needed
specific treatment. There was no personal history of
gastrointestinal symptoms or bleeding.

His family history was suggestive of juvenile poly-
posis syndrome (JPS). Several colon polyps were diag-
nosed in his mother; his brother had experienced
several episodes of serious digestive bleeding related
to multiple colon polyps. The patient has 2 sons and
2 daughters. At age 4, his eldest daughter has had an
episode of rectal bleeding that led to the diagnosis of
colon polyps; his youngest son has experienced an epi-
sode of epistaxis. His youngest daughter and eldest son
are doing well.

Physical examination showed slightly translucent
chest skin and a possible small telangiectasia in his
right cheek. There were no other skin abnormalities;
joint examination was unremarkable; heart and neck
auscultation was normal.

Because of the aortic and iliac arteriopathy, cere-
bral CT angiogram was performed to screen for cere-
bral artery abnormalities. The angiogram revealed 3
findings (figure): firstly, abnormal increased tortuos-
ity of both internal carotids; secondly, mild arterial
diameter irregularities; and thirdly, a short but dis-
tinct dissection flap in the V2 segment of the right
vertebral artery, at the level of C5. The patient had no

history of stroke, neck pain, or trauma; therefore, it
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was not possible to date the dissection. No intracra-
nial abnormality, aneurysm, or arteriovenous malfor-
mation was found.

Owing to his multifocal arteriopathy, genetic screen-
ing was performed using an arteriopathy gene panel. A
heterozygous, loss-of-function, nonsense mutation was
found in exon 10 of the SMAD-4 gene (c.1336C>T;
protein change p.GIn446Ter). This Class 4, likely path-
ogenic mutation, is predicted to create a premature ter-
mination codon, resulting in a truncated protein. This
mutation has not been identified within in-house data-
bases or in individuals from the Exome Aggregation
Consortium project, although a similar ¢.1333C>T
mutation (p.Arg445Ter) has been reported in a patient
with JPS, aortic root dilation, and mitral valvulopathy.”
Segregation studies have been advised to confirm path-
ogenicity via the Clinical Genetics department.

Discussion. This case illustrates that cervical artery
abnormal tortuosity and dissection can occur as part
of a systemic arteriopathy due to SMAD-4 mutation.

SMAD-4 protein is involved in the transforming
growth factor beta signaling pathway. The chromo-
somal location of the SMAD-4 gene is 18q21.1. Sev-
eral SMAD-4 loss-of-function mutations have been
described among patients with JPS and hereditary
hemorrhagic telangiectasia (HHT), 2 genetically het-
erogeneous autosomal dominant disorders.

JPS, occurring in approximately 1/100,000 indi-
viduals, is characterized by early-onset colorectal
and gastric polyp formation, with a subsequent risk
of digestive bleeding, anemia, and malignancy.
SMAD-4 and BMPRIA mutations are the most fre-
quently found. The largest JPS series to date has
found SMAD-4 mutations in 21% of cases.’?

HHT, affecting approximately 1/5,000-10,000 in-
dividuals, is a multifocal vascular dysplasia, with skin
and mucosal telangiectases and visceral arteriovenous
malformations (lung, brain, and liver). Recurrent
epistaxis is the most frequent manifestation. The most
frequently involved genes are ACVRLI, ENG, and
SMAD-4. Patient series suggest that SMAD-4 muta-
tions account for 2% of cases.* JPS and HHT can be
associated in the same individual, usually in case of
a SMAD-4 mutation.

Cardiovascular abnormalities have been described
in SMAD-4 mutation carriers. Thoracic aortopathy
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(aortic root dilation) has been reported in 9%-37%
of patients®”; heart valve regurgitation in 6%,’> and
intracranial aneurysm in 3%.°> However, involvement
of the cervical and iliac arteries does not seem to be
a typical feature of this condition.

This report extends the number of monogenic
causes of cervical artery dissection and highlights that
SMAD-4 mutations can cause systemic multifocal ar-
teriopathy, involving not only the aortic root but also
the cervical and iliac arteries. Vascular imaging of the
arterial tree is advised in at-risk individuals.

From the Department of Stroke Medicine (E-W., P.M., H.S.M.)
and Department of Genetics (S.M.), Addenbrooke’s Hospital,
Cambridge, United Kingdom.

Author contributions: Dr. Martin collected clinical data during clin-
ical consultations with the patient. Dr. Wiener reviewed the litera-
ture and wrote the case. Pr. Markus reviewed the article. Dr. Mehta
conducted the genetic analysis of the patient.

Study funding: No targeted funding reported.

Disclosure: E. Wiener and P. Martin report no disclosures. S. Mehta
receives publishing royalties from Hodder Arnold. H.S. Markus has
served on the editorial boards of the International Journal of Stroke,
Clinical Neurology and Neurosurgery, BMC Medicine, and
Frontiers in Neurology; receives publishing royalties from Oxford
University Press; has been a consultant for Astra Zeneca; has received
reimbursement from Astra Zeneca for teaching session to employees;
and has received research support from Medical Research Council
Experimental Medicine Grant, National Institute for Health
Research, Stroke Association, EU, Wellcome Trust, The British Heart
Foundation, and Alzheimer Research UK. Go to Neurology.org/ng
Jor full disclosure forms. The Article Processing Charge was funded by
the authors.

Neurology: Genetics

(A-C) Abnormal tortuosity of carotid arteries. (D) Mild diameter irregularities. (E) Right vertebral artery dissection flap.

This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivatives Li-
cense 4.0 (CC BY-NC-ND), which permits downloading and shar-
ing the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from
the journal.

Received June 26, 2017. Accepted in final form July 25, 2017.

Correspondence to Dr. Wiener: ew498@medschl.cam.ac.uk

1. Debette S, Markus HS. The genetics of cervical artery dissec-
tion: a systematic review. Stroke 2009;40:459—-466.

2. Andrabi S, Bekheirnia MR, Robbins-Furman P, Lewis RA,
Prior TW, Potocki L. SMAD4 mutation segregating in a family
with juvenile polyposis, aortopathy, and mitral valve dysfunc-
tion. Am ] Med Genet A 2011;155A:1165-1169.

3. Calva-Cerqueira D, Chinnathambi S, Pechman B, Bair J,
Larsen-Haidle J, Howe JR. The rate of germline mutations
and large deletions of SMAD4 and BMPRIA in juvenile
polyposis. Clin Genet 2009;75:79-85.

4. Prigoda NL, Savas S, Abdalla SA, et al. Hereditary haemor-
rhagic telangiectasia: mutation detection, test sensitivity and
novel mutations. ] Med Genet 2006;43:722-728.

5. Wain KE, Ellingson MS, McDonald ], et al. Appreciating
the broad clinical features of SMAD4 mutation carriers:
a multicenter chart review. Genet Med 2014;16:588-593.

6. Heald B, Rigelsky C, Moran R, et al. Prevalence of thoracic
aortopathy in patients with juvenile Polyposis Syndrome-
Hereditary Hemorrhagic Telangiectasia due to SMADA4.
Am ] Med Genet A 2015;167A:1758-1762.

7. Jelsig AM, Torring PM, Kjeldsen AD, et al. JP-HHT phe-
notype in Danish patients with SMAD4 mutations. Clin
Genet 2016;90:55-62.


http://ng.neurology.org/lookup/doi/10.1212/NXG.0000000000000191
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ew498@medschl.cam.ac.uk

