Ann Vasc Dis Vol. 7, No. 3; 2014; pp 232-238
©2014 Annals of Vascular Diseases

= Original Article £

Management Strategy of Isolated Spontaneous
Dissection of the Superior Mesenteric Artery
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Objective: Isolated spontaneous dissection of the superior mesenteric artery (SMA) is very rare among of the
visceral artery dissection and its treatment is not established. In this paper we present our experiences and
consider the treatment of isolated SMA dissection.

Methods: A retrospective review of our cases from 2005 was performed. Clinical symptoms, radiologic find-
ings and results were evaluated. There were 14 cases of visceral artery dissection, in which all cases were with
SMA dissection. There were 12 males and 2 females with a mean age of 57 years (range 41-78 years).
Results: We categorized SMA dissection into the six types according to the Sakamoto’s and Zerbib’s classifi-
cation. One patient with type VI underwent emergent endovascular surgery with stent. One patient with type
VI received thrombectomy and intimectomy with open surgery. One patient with type Il underwent aneurys-
mectomy due to enlarged dissected SMA 3 months later from onset. The other eleven patients were man-
aged conservatively. At follow-up, the diameter of SMA did not enlarged and the length of the dissection
significantly decreased to 20.7 £ 15.7 mm from 38.0 £ 15.1 mm at onset (p <0.01). After treatment, imaging
indicated the following changes in classification: type I, one patient; type Il, 4 patients; type IV, 4 patients;
complete remodeling, one patient, all without any event during the follow-up period of 5-82 months.
Conclusion: Most patients with isolated visceral artery dissection occurred in superior mesenteric artery and
can be treated conservatively; however, endovascular or surgical procedures including laparotomy are indi-
cated when there is suspicion of severe mesenteric ischemia. Because the dissection configuration will change,
long term follow-up is necessary. (*English translation of Jpn | Vasc Surg 2013; 22: 695-701)
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Introduction

Isolated visceral artery dissection (VAD) not accom-
panied by aortic dissection develops with sudden
abdominal pain in many cases, mostly in the superior
mesenteric artery (SMA). It is a rare disease, but has
recently become frequently discovered because of the
development of computed tomography (CT); how-
ever, its pathology remains unclear.!) Although there
are considered to be many causative factors of the
disease, treatment methods have not been established.

In this study, we report VAD patients whom our
laboratory encountered, with SMA dissection patients
accounting for the majority, along with a literature
review.
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Type I Type 111

Fig. 1

Type I1

Subjects and Methods

The treatment methods, outcomes, complications,
and long-term follow-up results were investigated in
VAD patients whom our laboratory encountered.

Sakamoto, et al.? classified the morphology of iso-
lated SMA dissection into 4 types: type I, patent type
with an entry and re-entry; type II, “cul-de-sac” type
without re-entry; type III, with a thrombosed false
lumen with ulcer-like projection (ULP); and type 1V,
with a completely thrombosed false lumen without
ULP. Zerbib, et al.’) added type V accompanied by
dissection and stenosis of the SMA and type VI with
partial or complete occlusion (Fig. 1). The dissection
morphologies of our patients were typed and com-
pared following this classification.

The values are presented as the mean + standard
deviation and were compared using the paired t-test.
A p-value below 0.05 was regarded as significant.

Results

At our laboratory, 14 VAD patients have been encoun-
tered since 2005. Their ages were 41-78 years old
(mean: 56.7 years old), and there were 12 males and
two females. Splenic artery was concomitantly pres-
ent in one patient, but all patients had SMA dissec-
tion. One patient was complicated by abdominal aortic
aneurysm with a maximum diameter of 35 mm. Regard-
ing background factors, nine patients had hyperten-
sion and 12 patients were cigarette smokers. VAD was
incidentally discovered on diagnostic CT for other
diseases in five patients. It developed with sudden
abdominal pain in the other nine patients and bloody
stool was noted in three of them (Table 1).

The dissection morphology was typed based on
the classification established by Sakamoto, et al. The
type was I in two, Il in one, Il in two, IV in six, V in

Type IV Type V Type VI

Modified Sakamoto’s classification of isolated superior mesenteric artery dissection.

one, and VI in two patients. Abdominal pain was
noted in 1, 1, 1, 4, and 2 cases of types I-VI, respec-
tively. The SMA diameter measured at the onset time
on CT was 8-12 (mean: 9.2) mm, suggesting that the
risk of acute-phase rupture was low. In treatment,
cases of type VI were treated urgently, considering
the possibility of intestinal ischemia. The SMA was
dilated and formed an aneurysm in the type II patient
and surgery was performed 3 months later. The other
cases are presented below:

Patient 5 was a 41-year-old male. Severe abdomi-
nal pain persisted for about 8 hours, and complete
occlusion of the SMA extending over 15 cm and
marked intestinal edema were noted on CT, for
which urgent reperfusion of the SMA was consid-
ered necessary. We asked the Department of Cardio-
vascular Medicine for direct insertion of SMART
stents, 10 mm x 60 mm and 6 mm x 100 mm (Cordis,
Tokyo, Japan), and recanalization was achieved.
Postoperative paralytic ileus developed, but it was
remitted by conservative treatment and the patient
was discharged. After surgery, medication with oral
cilostazol (Pletaal, Otsuka Pharmaceutical, Tokushima,
Japan) was continued (Fig. 2).

Patient 9 was a 53-year-old male. The disease
suddenly developed with abdominal pain. On CT,
dissection and complete occlusion of the SMA extend-
ing over about 20 cm were noted. Since abdominal
pain persisted and abdominal muscular defense was
observed, intestinal ischemia was suspected, and emer-
gency laparotomy was performed at the Department
of Gastrointestinal Surgery 4 hours after the onset,
for which our department was asked for help. Since
the pulse of the SMA was absent, an approximately
7-8 mm longitudinal incision was made, thrombo-
intimectomy was applied, and reperfusion of the
SMA was achieved. The intestine was not treated
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Management of Isolated Spontaneous SMA Dissection

Fig.3 Computed tomography (CT) of case 13. (A, B) The white
angle showed an aneurysm of the superior mesenteric
artery at 3 months later from onset, (C) CT showing iliac-
ileal artery bypass after aneurysmectomy.

five patients, and only course observation was per-
formed in all of these. Digestive symptoms improved
in all conservatively treated patients, and they were
discharged.

The duration of follow-up ranged from 5 months to
6 years and 10 months (mean: 2 years and 10 months),
and the follow-up rate was 100%. The stented patient
was followed for 3 years and 9 months after deploy-
ment, and patency was maintained. One year and
5 months and 8 months had passed in the 2 patients
who received direct surgery. The morphology of the
dissection on CT was investigated over long-term
follow-up in the 11 conservatively treated patients.
The maximum SMA diameter measured on CT was
9.7 £ 1.5 mm in the acute phase and 8.9 + 1.6 mm
after long-term follow-up, showing no significant
dilation. The length of dissection was 38.0 + 15.1 mm
at the onset time and 20.7 £ 15.7 mm after long-term
follow-up,showing a significant reduction (p<0.001).
Morphologically, type Il and IV cases increased with
the reductions of the false lumen and thrombus over
long-term follow-up, 1, 5, and 4 cases improved to
types I, II, and 1V, respectively, and complete resolu-
tion was noted in one. In patients followed for more
than 2 years, the size of thrombosed false lumen
decreased, and many cases became a type-II small
aneurysm. No digestive complications developed in
any patient throughout the follow-up period, and all
patients are alive at the time of writing.

Discussion

Visceral artery dissection (VAD) is very rare! and
mostly develops in the SMA. Mousa, et al.®) identified
71 cases of SMA dissection and 12 cases of celiac
artery dissection reported in the literature, and found
that the patients were mostly male and young, with a
mean age of 55 years old. Similarly, VAD involved
SMA dissection in all of our patients, and one patient
was accompanied by celiac artery dissection. Thus,
SMA dissection is mainly discussed below.

Regarding the cause of SMA dissection, associa-
tions with hypertension and cigarette smoking have
been pointed out,® and these were also noted in 58%
and 83% of our patients, respectively. For isolated
SMA dissection, histologically, arteriosclerosis, cystic
medial necrosis, abnormalities of elastic fiber (Marfan
syndrome and Ehlers-Danlos syndrome), trauma, and
pregnancy are considered as risk factors.’) In one of
our surgically treated patients, histological mucous
degeneration and destruction of the media intima
were noted, suggesting that cystic medial necrosis was
the cause; however, generally, the cause is unclear in
many cases. In aortic dissection, the DeBakey classi-
fication type Il with an entry into the ascending aorta
is the most common type, accounting for 38%, and
hypertension, aortic dilation, and fragility of the wall
are considered as the causes.” In contrast, for SMA
dissection, a mechanical influence is considered to be
the cause based on the structural characteristics of
the SMA. The entry of SMA dissection is produced
at 3—4 c¢cm from the root in most cases.® Since this
region is adjacent to the lower surface of the pancreas,
large shear stress is loaded on the vascular wall, and
this is considered to influence the development of
dissection.”) Dissection occurred from this region in
most of our patients.

SMA dissection is accompanied by abdominal
pain in many cases, and vascular murmur is heard,?
but many asymptomatic cases are incidentally dis-
covered. Since there are no specific symptoms, it is
difficult to make a conclusion based on symptoms
and special examination, and diagnostic imaging is
necessary to make a definite diagnosis, for which
ultrasonography, contrast CT, CT-angiography, MRI,
and angiography are used. The resolution of CT has
recently markedly improved, and the condition of not
only dissection but also the surrounding tissue and
intestine can be examined,® being very useful for the
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diagnosis and follow-up. In particular, CT-angiography
is very useful to diagnose this disease because the con-
dition of dissection can be readily diagnosed com-
pared with the case using angiography,” facilitating
selection of a treatment method corresponding to the
pathology. The indication of angiography may be lim-
ited in the future, such as for endovascular treatment.

The SMA dissection morphology was classified as
described above by Sakamoto, et al.? and Zerbib,
et al.¥ Yun, et al.’9 classified the morphology into
type I (the same as that classified by Sakamoto, et al.),
type II (cases with no re-entry, the false lumen is
patent [IIa] and occluded [IIb]), and type III (occluded).
We adopted the more detailed classification estab-
lished by Sakamoto, et al. and Zerbib, et al. It is con-
sidered desirable to perform active treatment, such
as surgical and endovascular treatments, when the
diameter is 2 cm or greater or stenosis is 70% or more
in cases of types II, III, V and VI of this classifica-
tion.’) Among our patients, intestinal ischemia was
suspected in a type VI patient with long occlusion,
who was urgently treated. When the summation
reported by Park, et al.'! was applied to the classifi-
cation reported by Sakamoto, et al., type I cases with
an entry and re-entry and a patent false lumen were
the most common, accounting for 39%, type Il with-
out re-entry accounted for 21%, types III and IV
accounted for 35%, and type VI accounted for 4%.
Generally, the frequency of the type with an occluded
false lumen is low in aortic dissection. Compared
with this, the false lumen may be closed in many
cases in SMA dissection because re-entry was formed
only in a few cases.

Treatment of SMA dissection includes conservative,
endovascular, and surgical treatments. Conservative
treatment includes intestinal rest by fasting and inter-
nal medical treatment. In internal medical treatment,
in addition to blood pressure control, anticoagulant,®
antiplatelet, and thrombolytic therapies® are per-
formed. Anticoagulant therapy does not inhibit the
progression of dissection,'? but it was reported also
to be effective for severe stenosis (90%) of the root
of the SMA.'3 Conservative treatment was reported
to be effective for 55%-63% of SMA dissection
cases,'¥ but invasive treatment was necessary for
8.6%—-34.8% because of intestinal ischemia and aneu-
rysm enlargement.'’'S The absolute indications of
emergency surgical treatment for SMA dissection are
intestinal ischemia and rupture.® Intestinal ischemia

is likely to occur in the acute phase after the onset
due to occlusion and stenosis of the SMA false lumen
induced by the progression of dissection. Abdominal
pain accompanying SMA dissection is not neces-
sarily consistent with ischemia, and it is difficult
to diagnose intestinal ischemia based on symptoms
alone. The features of intestinal ischemia on CT are
poor enhancement of the intestinal wall, edema of
the mesentery, and gas in the mesenteric blood vessels
in advanced cases. However, even though SMA dis-
section can be diagnosed, it is difficult to identify
whether or not ischemia of the organ occurs. Min,
et al.’ stated that endovascular treatment should
be attempted when the true lumen is 80% or more
stenosed or dilated to 2.0 cm or more, suggesting
intestinal ischemia. Subhas, et al.® proposed a
treatment algorithm for SMA dissection including
diagnostic laparoscopy to ensure the presence of
intestinal ischemia. Trial laparoscopy for an emer-
gency is not common in actual medical practice, and
Katsura, et al. recommended trial laparotomy.'® If
endovascular treatment improves intestinal ischemia,
it should be selected because it has low invasiveness
compared with laparotomy, but when severe ischemia
including intestinal necrosis is suspected, or a large
volume of hemorrhage is present, trial laparotomy
enabling observation of the intestine and surgical
treatment should be selected in consideration of sur-
gery (Fig. 4).

Many surgical treatment procedures for SMA dis-
section have been reported, including endarterectomy,
fixation of the media intima, patching, aneurysmor-
rhaphy, aorta-SMA bypass, gastroepiploic artery-SMA
bypass, and SMA-aorta end-to-side anastomo-
sis.'115-17) In one of our patients treated with surgery for
suspected intestinal ischemia, thrombo-intimectomy
was applied and prevented intestinal ischemia, but it
would have been better first to apply endovascular
treatment. To realize this, it may be necessary to
cooperate closely with physicians performing endo-
vascular treatment and with ones doing gastrointes-
tinal surgery for emergency. For the other patient in
whom false aneurysm enlarged in the subacute phase,
direct surgery was selected because it was concluded
that endovascular treatment would be morphologi-
cally difficult to apply.

More than 10 cases of endovascular treatment
for SMA dissection>®!5) have been reported since
Leung, et al. treated one case with stenting in 2000.'4
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Fig.4 Treatment algorithm for isolated superior mesenteric artery dissection.

Endovascular treatment includes thrombolysis, throm-
bus suction, balloon dilation, stent graft placement,
and stenting, the latter of which has recently been
increasingly applied. Some reports recommend stent
graft, but a risk of occlusion of branches has been
pointed out. Endovascular treatment has low inva-
siveness and rapidly improves ischemia, shortening
the hospital stay. However, it is disadvantageous in
that the intestine cannot be directly observed and
there is a risk for arterial rupture.'”) The duration of
follow-up after endovascular treatment was short
(3-38 months),? but it may be initially selected if the
long-term outcome is favorable.

Regarding rupture of SMA dissection, rupture in
the acute phase has rarely been reported. In another
report, no false aneurysm developed over long-term
follow-up.') However, an aneurysm may enlarge after
the acute phase, such as was observed in Patient 13
and reported cases of rupture after long-term follow-
up,'® to which attention should be paid. Since the
dissection morphology changes with time, periodic
examination by CT is recommended.? Follow-up of
the dissection morphology and aneurysm enlarge-
ment may be important. Park, et al.'V reported that
reductions of the false lumen diameter and dissected

region were noted in 41.3% and 23.9% of conser-
vatively treated patients after 23-month long-term
follow-up, respectively, and dissection did not prog-
ress in any patient. In our patients who transited to
the chronic phase, the false lumen size decreased, and
cases of types Il and IV in the acute phase changed
to type Il small aneurysms in the chronic phase. False
aneurysm enlarged after 3 months in one patient, but
no significant enlargement of the false lumen or pro-
gression of stenosis was noted over the long-term
follow-up in any other patient. However, the follow-up
is still insufficient because the maximum duration of
long-term follow-up was 4 years in reported cases.'”
After the onset, periodic observation is necessary,
and follow-up should be continued until dissection is
completely resolved.

Conclusion

Isolated visceral artery dissection mostly develops in
the SMA and is considered very rare, but its incidence
has been increasing. Many cases of isolated SMA dis-
section are improved by conservative treatment, but,
when intestinal ischemia is suspected, endovascular
treatment and surgery including trial laparotomy

Annals of Vascular Diseases Vol. 7, No. 3 (2014)
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should be selected. Periodic observation not only in
the acute but also chronic phase and follow-up of the
dissection morphology are important.
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