CASE REPORTS

Posterior tibial artery aneurysm in a child with SMAD3

Mmutation
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ABSTRACT

Peripheral arterial aneurysms in children are uncommon. We report a 6-year-old boy who developed a right posterior
tibial artery aneurysm with symptoms including pain and pulsatile tenderness. His genetic testing revealed a SMAD3
mutation, a condition associated with familial aortic aneurysm, early-onset of osteoarthritis, and peripheral aneurysms.
The posterior tibial artery aneurysm was treated with surgical resection and primary anastomosis. The patient remained
free of symptoms or aneurysm recurrence in his tibial artery 2 years later. This represents the first reported case of
pediatric tibial artery aneurysm linked to a SMAD3 mutation. (J Vasc Surg Cases and Innovative Techniques 2017;3:109-11.)

Arterial aneurysms in children are rare, which can be
attributed to congenital cardiovascular disease, connective
tissue disorders, or arteritis. A genetic abnormality, such as
a SMAD3 mutation, has been linked to thoracic aortic pa-
thologies, including aneurysm and dissection.! In this
report, we describe a child with a SMAD3 mutation who
developed a posterior tibial artery aneurysm. Informed
consent was obtained for the publication of this report.

CASE REPORT

A 6-year-old boy presented with a 2-year history of right ankle
pain. He noted a progressive painful pulsatile mass located pos-
terior to the medial malleolar region. Physical examination
revealed a 2-cm x 2-cm tender posterior tibial artery aneurysm
(Fig 1). There were no other physical findings, such as arthritis or
joint pain, and no history of trauma to his lower extremities. His
family history revealed an uncle with a thoracic aortic aneurysm
who died suddenly, presumably of aneurysm rupture, at age 58
years. His paternal grandfather died suddenly in his late 50s after
an acute onset of chest pain, although no definitive cause of
death was known.

Comprehensive genetic testing was performed for transform-
ing growth factor-p (TGF-B) receptor 1 (TGFBRI) and receptor
2 (TGFBR2) mutations (mutation causing Loeys-Dietz syndrome),
collagen type Il alpha 1 (COL3AT) mutation (mutation causing
Ehlers-Danlos syndrome type 1V), and SMAD3 mutations. These
genetic evaluations revealed a disease-causing mutation in
SMADS.
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Fig 1. A pulsatile mass (arrow) caused by a posterior tibial
artery aneurysm is seen adjacent to the medial malleolus
in this child.

A diagnostic angiogram showed a saccular aneurysm involving
the posterior tibial artery with distal embolic occlusion of the
posterior plantar artery (Fig 2). Surgical repair was performed,
which entailed proximal and distal arterial control, followed by
aneurysm resection and primary anastomosis of the posterior
tibial artery using interrupted 7-O polypropylene sutures (Fig 3).

The patient was discharged to home 4 days later. In subse-
qguent follow-up visits at 2 years, the patient remained pain
free without aneurysm recurrence. He continues to undergo
annual surveillance duplex ultrasound imaging of bilateral
extremities.

109


mailto:plin@bcm.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.jvscit.2016.07.003

110 Kfoury et al

Journal of Vascular Surgery Cases and Innovative Techniques
September 2017

Ll

Fig 2. Angiogram of the posterior tibial artery in (A) anteroposterior and (B) lateral views demonstrated a
posterior tibial artery aneurysm (short arrow). Distal embolic occlusion in the posterior plantar artery (long

arrow) is noted.

Fig 3. A, Intraoperative view of the posterior tibial artery
aneurysm. B, The posterior tibial artery aneurysm was
resected and repaired primarily using interrupted poly-
propylene sutures.

DISCUSSION

Arterial aneurysm in children is uncommon, and
only <200 cases have been reported in the literature.
Among them, pediatric arterial aneurysm involving the
lower extremity is even rarer, with <20 patients in

published reports.?™ In a clinical review of pediatric arte-
rial aneurysm from the University of Michigan, these
researchers characterized nine pathologic factors
contributing to pediatric arterial aneurysms.® These etio-
logic factors include arterial infection, giant-cell arteritis,
autoimmune connective tissue disorder, Kawasaki dis-
ease, medial degeneration disease, noninflammatory
medial degeneration disease, vascular dysplasia,
congenital-idiopathic  condition, and extravascular
process. In our patient, the etiologic factor contributing
to his tibial artery aneurysm is SMAD3 mutation, which
represents the first reported case linking such a genetic
mutation to a lower extremity arterial aneurysm in
children. Our case also underscores the important role
of genetic testing when treating a child who presents
with an arterial aneurysm.

Previous reports have linked SMAD3 mutation to arte-
rial aneurysm formation.°® A recent study reports treat-
ment strategies of SMAD3 mutation-associated visceral
and iliac artery aneurysms by means of endovascular
interventions.® Burke et al” reported a patient with
SMAD3 mutation who developed an internal mammary
artery aneurysm and underwent successful endovascular
coil exclusion.

Most of the current understanding of SMAD3 mutation
principally implicates an etiologic role in inherited
thoracic aortic disease on chromosome 15!° As a
recently discovered genetic variable, SMAD3 mutation
joins other identified genetic etiologic factors, including
fibrillin-1 (FBN1), TGFBRI1, and TGFBRZ2, which can result
in inherited thoracic aortic abnormalities such as Loeys-
Dietz syndrome and Marfan syndrome. The SMAD3
gene encodes SMAD3 protein, which plays a role in
cellular signaling pathway following the binding TGF-B
to the TGB-b receptors. Genetic mutations of SMAD3,
which can be inherited in an autosomal-dominant
fashion, can result in a syndrome characterized by aortic
aneurysms and early-onset degenerative osteoarthritis.
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This condition, also known as the aneurysms-
osteoarthritis syndrome, can result in aneurysms and
dissections in the arterial circulation, craniofacial abnor-
malities, osteoarthritis, and cutaneous and skeletal
anomalies.®

In an analysis of 34 patients with SMAD3 mutation, van
de Laar et al® found that cardiovascular abnormalities
were present in 80%. Although aortic aneurysm and
aortic dissection were the two most common vascular
pathologies, approximately one-third of these patients
exhibited some form of arterial aneurysms, including
vertebral, pulmonary, splenic, iliac, and mesenteric artery
aneurysms. Significant arterial tortuosity was detected in
nearly half of these patients, which involved vertebral,
internal carotid, and cerebral arterial circulation.’
Another genetic study analyzed 42 patients with
SMAD3 mutation from five families with familial thoracic
aortic pathologies.® The authors reported common
vascular abnormalities, including thoracic aortic aneu-
rysm or dissection, abdominal aortic aneurysm, and iliac
artery aneurysms. The patient described in this report is
notable because no previous published studies have
linked SMA3 mutation to a posterior tibial artery
aneurysm.

CONCLUSIONS

Although other researchers have described the feasi-
bility of endovascular treatment using coil embolization
in excluding arterial aneurysm in patients with SMD3
mutation,®” we believe such a treatment would not
result in a long-term durable success in our patient.
Owing to the small vessel caliber of the posterior tibial
artery in our young patient, we elected surgical repair
with aneurysm resection and primary repair using inter-
rupted polypropylene sutures. The principle of interrup-
ted anastomosis in pediatric vascular reconstruction
has been highlighted by our previous reports because
this technique allows circumferential vessel growth
without suture line stricture when the child continues
to grow.*!" The treatment outcome of our patient was
remarkable after the surgical repair as he continued to
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undergo yearly ultrasound surveillance, without evidence
of aneurysm recurrence.
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