
From th

of Int

Author

Presen

Athen

Corresp

Depa

(e-ma

The edi

disclo

manu

2468-4

� 2016

Surge

creat

http://d

30
Endovascular treatment with flow-diverting stents of

symptomatic superior mesenteric artery after dissection

aneurysm
Giuseppe Baldino, MD,a Paolo Mortola, MD,a Marta Cambiaso, MD,a Alessandro Valdata, MD,b and

Amerigo Gori, MD,a Genoa, Italy
Isolated and spontaneous superior mesenteric artery dissection is a rare cause of acute abdominal pain. Whereas there is
widespread consensus on conservative treatment of asymptomatic forms, revascularization would seem indicated in
symptomatic complicated cases. A 73-year-old man presented with worsening epigastric pain. A computed tomography
scan revealed an isolated and spontaneous superior mesenteric artery dissection with aneurysmal evolution of the
false lumen, involving multiple side branches. The postdissection aneurysm was treated by endovascular exclusion
with flow-diverting stents. The abdominal pain was completely relieved, and the patient remained asymptomatic
at follow-up. (J Vasc Surg Cases and Innovative Techniques 2017;3:30-4.)
Isolated and spontaneous superior mesenteric artery
dissection (ISMAD) is a rare cause of acute abdominal
pain, described for the first time by Bauersfeld in 1947,
with an incidence of 0.06% from postmortem studies.1,2

ISMAD etiology is not well defined. Atherosclerosis, fibro-
muscular dysplasia, cystic medial necrosis, connective
tissue disorders, and hemodynamic stress due to the
curvature of the vessel at its origin have been suggested
as possible causes, even though they have never been
clearly demonstrated in the literature. Uncontrolled
hypertension, reported in the literature in 30% of the
cases, is considered an additional risk factor.3

Early identification of ISMAD in the acute stage is
increasingly feasible nowadays because of advanced
imaging technology like computed tomography (CT)
scanning. In the literature, several ISMAD radiologic
classifications and many different treatment algorithms
have been proposed, but optimal decision-making has
not yet been defined, especially in case of aneurysmal
evolution of the false lumen, for which some failures
are reported.4-9 For this reason, we considered the use
of a flow-diverting stent (FDS) in the treatment of a
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patient with ISMAD complicated by symptomatic aneu-
rysmal evolution of the false lumen.
The patient described in this case report has consented

to the publication of this article.
CLINICAL CASE
A 73-year-old man was referred to our department with

worsening epigastric pain. His medical history included
previous cigarette smoking and high blood pressure.
Contrast-enhanced CT showed an ISMAD with aneu-
rysmal evolution of the false lumen (maximum trans-
verse diameter, 32 mm). The patent false lumen had
connections with the true lumen at both ends. The
lesion length was approximately 10.0 cm, involving
multiple superior mesenteric artery (SMA) side branches
(Fig 1). The ISMAD started before the origin of the
inferior pancreaticoduodenal artery and ended just
before the origin of the ileocolic artery. The middle colic
artery, the right colic artery, and several jejunal branches
(at least seven) originated from the true lumen of the
dissection.
The diameter of the SMA was 12 mm proximal to the

entry tear of the dissection and 4 mm distal to the re-
entry tear. In consideration of this significant difference
between the proximal and distal diameters of the vessel,
we chose to treat the lesion with two overlapping FDSs
of different caliber. Under local anesthesia, two FDSs
(6 � 100 mm and 12 � 80 mm; Cardiatis SA, Isnes,
Belgium) were deployed through the percutaneous
femoral approach, covering the entry and re-entry tears
of the dissection from distal to proximal (Fig 2).
The 6-mm diameter of the distal FDS was chosen

because it is the smallest diameter peripheral FDS avail-
able. The proximal stent diameter was decided on the
normal internal lumen of the proximal SMA without
any oversizing to reduce the caliber mismatch between
the two FDSs.
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Fig 1. Preoperative contrast-enhanced computed tomography (CT) scan (A-C) with three-dimensional re-
constructions (D and E) showing the isolated and spontaneous superior mesenteric artery dissection (ISMAD)
with aneurysmal evolution of the false lumen (maximum transverse diameter, 32 mm). The false lumen has
connections with the true lumen at both ends. The lesion length is approximately 10 cm, involving multiple
superior mesenteric artery (SMA) side branches.

Journal of Vascular Surgery Cases and Innovative Techniques Baldino et al 31

Volume 3, Number 1
The abdominal pain was completely relieved on the
first postoperative day, and the patient remained
asymptomatic at follow-up. The patient was instructed
to take dual antiplatelet therapy with acetylsalicylic
acid 100 mg and clopidogrel 75 mg for 8 weeks fol-
lowed by single antiplatelet therapy (acetylsalicylic
acid 100 mg) indefinitely, and he has complied with
this medical regimen. At 1 month and 3 months of
follow-up, duplex ultrasound scan showed patency of
the stents and progressive thrombosis of the false
lumen. The CT scan at 6 months revealed complete
thrombosis of the false lumen, aneurysm shrinkage
(reduction of the transverse diameter from 32 mm to
27 mm), and patency of the SMA and its branches
(Fig 3). Eighteen months after the procedure, a duplex
ultrasound examination confirmed these results, and
the patient remains asymptomatic.

DISCUSSION
Several ISMAD classifications attempting to correlate

radiologic findings and clinical course are reported in
the literature, but no one so far has been able to prove
a clear relationship between them.4-8 Similarly, many
different ISMAD treatment algorithms have been pro-
posed, but an optimal decision-making protocol has
not yet been defined. Whereas there is widespread
consensus on conservative treatment of asymptomatic
ISMAD, the same cannot be said for its symptomatic
forms.4-9

Today, open surgery remains the treatment of choice
only for ISMAD cases complicated by intestinal necrosis
or vessel rupture.7,9 Symptomatic cases complicated
by severe true lumen compression, angina abdominis,
or aneurysmal evolution of the false lumen are
instead directly referred to endovascular treatment. In
all other cases, an initial attempt of conservative treat-
ment with antiplatelet or anticoagulant therapy is
suggested.7,8

Endovascular treatment is taken into account in the
event of persistent or worsening abdominal pain despite
appropriate medical therapy and progression or
aneurysmal evolution of the dissection at early CT
follow-up.7,8 Entry tear dissection coverage with self-
expandable bare stent is currently the first choice for



Fig 2. Intraoperative angiography showing the isolated and spontaneous superior mesenteric artery dissection
(ISMAD; A and B), the deployment of the two flow-diverting stents (FDSs; C and D), and the final result of the
procedure with good expansion of the true lumen and patency of the superior mesenteric artery (SMA) and its
side branches (E).
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ISMAD endovascular treatment. However, in case of sig-
nificant aneurysmal evolution of a patent ISMAD false
lumen, some failures requiring microcoil embolization
have been reported.4,7,9 The use of covered stents is
limited by the need to preserve the patency of the SMA
side branches, and it is feasible only in case of short le-
sions because a more extensive vessel coverage will
most likely cause segmental bowel necrosis.
In the case reported, the abdominal pain was not

only related to the ISMAD itself but more likely caused
by the remarkable aneurysmal evolution of the
false lumen. Believing that abdominal pain could be
a threat of pending arterial rupture, we chose a pro-
cedure that, compared with a self-expandable bare
stent, could immediately reduce the risk of such an
event and at the same time maintain the patency of
the SMA side branches, thus avoiding the risk of bowel
necrosis. There was no concern about the risk of a type
II endoleak during follow-up because all the collateral
vessels of the SMA arose from the true lumen of the
dissection.
FDSs are stentlike devices that have been initially

developed to treat intracranial aneurysms, and their
role in this area is evolving and expanding. Further
studies with longer follow-up are needed to evaluate
their role in the therapeutic armamentarium of intracra-
nial aneurysms.10 These endovascular devices are
designed to reduce flow and shear stress within the
aneurysm sac and to improve laminar flow in the parent
artery, resulting in a gradual aneurysm thrombosis.



Fig 3. The 6-month follow-up contrast-enhanced computed tomography (CT) scan showing patency of the
superior mesenteric artery (SMA) and its side branches (A and B) and complete thrombosis of the false lumen of
the dissection (C-E).
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FDSs, however, have some limitations: the aneurysm
occlusion process occurs over time; the only peripheral
FDS available (Cardiatis MFM) has a wide range of
choice in terms of diameter (6 to 16 mm) and length
(30 to 120 mm), but there is not a tapered configuration
that would be very useful in the treatment of long le-
sions; the costs of aneurysm exclusion with FDSs are
high, and therefore they should be reserved for complex
lesions otherwise untreatable.
The initial clinical experiences with the use of FDSs in

the treatment of visceral aneurysms have provided satis-
factory results in terms of aneurysm thrombosis (87.5%)
and shrinkage (75%) as well as in terms of patency of
the branch vessels (100%).11-13 These good results promp-
ted us to perform the exclusion of the ISMAD aneurysmal
evolution with such a device.
CONCLUSIONS
The use of FDSs seems an attractive and ideal solution

to treat complex ISMAD and, at the same time, to main-
tain patency of the SMA side branches. The good results
obtained in the case reported seem to confirm this hy-
pothesis, but larger series are needed.
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