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a b s t r a c t 

ACTA2-related vasculopathy is an autosomal dominant genetic disorder characterized by 

aortic aneurysms and dissection, and limb artery lesions are rare. We report a case of tran- 

scatheter arterial embolization for a pseudoaneurysm of a deep femoral artery in a patient 

with presumptive ACTA2-related vasculopathy. A 58-year-old woman was presumed to have 

an ACTA2 mutation based on her history of aortic diseases and family history of ACTA2 mu- 

tations. During follow-up, contrast-enhanced computed tomography for aortic diseases re- 

vealed occlusion and vessel wall abnormalities of the bilateral deep femoral arteries. Two 

weeks later, she complained of acute right inguinal pain without any triggering factors, and 

contrast-enhanced computed tomography revealed a pseudoaneurysm of the right deep 

femoral artery. Vascular fragility due to ACTA2 mutation was believed to be the cause of the 

pseudoaneurysm. Transcatheter arterial embolization was successfully performed and no 

rebleeding occurred during 1.5 years after the transcatheter arterial embolization. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

ACTA2-related vasculopathy is an autosomal dominant ge-
netic disorder characterized by aortic aneurysms and dissec-
tion [1] . ACTA2-related vasculopathy is mainly associated with
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thoracic aortic lesions, and limb artery lesions are rare [2] .
There has been no report of transcatheter arterial emboliza-
tion (TAE) for ruptured limb arteries due to ACTA2-related vas-
culopathy. Here, we report a case of TAE for a pseudoaneurysm
of a deep femoral artery (DFA) in a patient with presumptive
ACTA2-related vasculopathy. 
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Fig. 1 – Contrast-enhanced computed tomography (CT) at the level of the deep femoral artery (DFA). (A) Contrast-enhanced 

CT showing normal bilateral DFAs (arrows). (B) Contrast-enhanced CT performed 1 month after (A) showed occlusion and 

abnormal vessel wall thickening of bilateral DFAs (arrows). (C) Contrast-enhanced CT performed 2 weeks after (B) showed a 
pseudoaneurysm of the right DFA (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Digital subtraction angiography (DSA) of 
transcatheter arterial embolization (TAE). (A) DSA showed a 
pseudoaneurysm at the root of the right deep femoral 
artery (DFA) with distal occlusion of the DFA. (B) There was 
no residual pseudoaneurysm after coil embolization. 

 

 

 

 

 

 

 

 

 

Case Report 

A 58-year-old woman had a history of aortic root dilatation,
ascending aortic aneurysm, and patent ductus arteriosus, and
had undergone aortic root and ascending aortic replacement
and closure of the ductus arteriosus. Her mother, brother, and
sisters had a history of aortic dissection, and her brother was
identified as having an ACTA2 mutation. ACTA2 mutation test-
ing was not performed on the patient’s request, but based on
her history and family history, the patient was presumed to
have ACTA2-related vasculopathy. 

A follow-up contrast-enhanced computed tomography
(CT) for aortic disease showed abnormal wall thickening, di-
latation, and occlusion of bilateral deep femoral arteries dur-
ing the course of one month ( Figs. 1 A and B). Two weeks later,
she complained of sudden right inguinal pain and swelling
without any triggers, and contrast-enhanced CT showed a 35
mm pseudoaneurysm of the right DFA ( Fig. 1 C). 

The pseudoaneurysm was treated with TAE. A sheath
was inserted through the left common femoral artery, and
a 4Fr shepherd’s hook catheter (Medikit, Tokyo, Japan) was
advanced into the right DFA. Digital subtraction angiogra-
phy (DSA) showed a pseudoaneurysm at the bifurcation of
the right lateral femoral circumflex artery in the right DFA,
and the distal right DFA was occluded ( Fig. 2 A). A micro-
catheter (Renegade, Stryker, Michigan, USA) was inserted into
the right lateral femoral circumflex artery and the back door
of the pseudoaneurysm was embolized with pushable coils
(Tornade, COOK medical Japan, Tokyo, Japan) and detachable
coils (Interlock, Boston Scientific Corporation, Marlborough,
Massachusetts, USA). Because of the rapid blood flow and
wide neck of the pseudoaneurysm, a 5.2Fr balloon catheter
(Cerecon MP, Terumo, Tokyo, Japan) was inserted into the
root of the right DFA for flow control. Under dilatation of
the balloon catheter, the front door of the pseudoaneurysm
was embolized with pushable and detachable coils. After em-
bolization, DSA confirmed the disappearance of the pseu-
doaneurysm and the patency of the right superficial femoral
artery ( Fig. 2 B). No rebleeding occurred in the 1.5 years after
the TAE. 

Discussion 

The ACTA2 gene (OMIM #102620, ORPHA 91387, 2573, 404,463)
encodes the smooth muscle cell isoform of alpha-actin, an
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important component of the vascular smooth muscle con-
tractile mechanism [1] . Mutations in ACTA2 are the most
frequently encountered cause of non-symptomatic heritable
thoracic aortic disease, with a reported detection rate of 1.5%–
21% [3] . 

ACTA2-related vasculopathy is an autosomal dominant in-
herited disease with the main phenotype of aortic aneurysm
and aortic dissection caused by the ACTA2 gene mutation.
Previous reports have shown that the penetrance is incom-
plete and age-related, and the occurrence of aortic disease
in children is rare [3] . In addition to aortic disease, a vari-
ety of other vasculopathy occur, including coronary artery
disease, patent ductus arteriosus, pulmonary hypertension,
moyamoya disease-like cerebral vascular stenosis, occlusion,
and dilatation [1] . Vascular smooth muscle dysfunction and
smooth muscle cell proliferation in the arterial intima and tu-
nica media have been suggested to be involved in this vascu-
lopathy [1] . 

In this case, ACTA2-related vasculopathy was presumed
based on the patient’s history and family history. Abnormal
wall thickening, dilatation, and occlusion of bilateral deep
femoral arteries, and rupture of the right DFA appeared within
a short time without any triggers, which was thought to be
caused by presumptive ACTA2-related vasculopathy. There
are few reports of limb arterial lesions caused by ACTA2-
related vasculopathy, and only axillary aneurysms have been
reported in multisystem smooth muscle dysfunction syn-
drome, a severe phenotype of ACTA2-related vasculopathy
caused by Arg179 mutation in the ACTA2 gene [4] . To the best
of our knowledge, there have been no reports of DFA lesions. 

This is the first case of a ruptured limb artery caused by pre-
sumptive ACTA2-related vasculopathy treated with TAE. Al-
though there is no consensus on the treatment of limb artery
lesions caused by ACTA2-related vasculopathy, this case was
successfully treated by TAE without recurrence for 1.5 years.
TAE may be a treatment option for ACTA2-related vasculopa-
thy, but further accumulation of cases is required to confirm
the usefulness of TAE. 

Patient consent 

Written informed consent for the treatment was obtained
from the patient. 
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