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Abstract: This study was aimed to investigate the effects of modified CT classification of spontaneous isolated su-
perior mesenteric artery dissection (SISMAD) for screening requirement of endovascular or surgery treatment once 
5-7 days conservative therapy fails. A total of 37 CT angiography diagnosed SISMAD patients were reviewed from 
Jan. 2008 to Sep. 2015, and classified into symptomatic (n = 22) and asymptomatic (n = 15) groups. Initial and 5-7th 
days’ CT angiography characteristics and clinical data were collected. Then, we performed a modified CT classifica-
tion to guide treatment algorithm, and a series of follow-up were conducted to assess the outcomes. Symptomatic 
patients (SPs) showed serious abdominal pain with 68.2% severe complications, whereas asymptomatic patients 
(ASPs) complained hidden pain or abdominal distension with 13.3% complications. Comparing to ASPs, SPs have 
a higher incidence of periarterial fatty infiltration (PFI), bowel ischemia (BI), intestinal obstruction, aneurysmal dila-
tation (AD), thrombosed false lumen, true lumen stenosis, and branch involvement (BIM). Furthermore, 72.7% 
(16/22) of SPs and 26.7% (4/15) of ASPs presented as Type III-V. During 5-7 days’ conservative treatment, no 
difference (χ2 = 0.004, P = 0.947) was observed in ischemia progress between SPs and ASPs. Only one patient re-
ceived emergency surgery, and 14 patients and 22 cases underwent endovascular intervention and continued con-
servative management, respectively. Two patients treated conservatively and one patient with stenting presented a 
progress during the follow-up. Collectively, both the initial and 5-7 days’ CT morphology assessments are beneficial 
for choosing SISMAD therapeutic strategy.

Keywords: Superior mesenteric artery, artery dissection, computed tomography angiography, therapy, spontane-
ous isolated superior mesenteric artery dissection

Introduction

Spontaneous isolated superior mesenteric ar- 
tery dissection (SISMAD) is a rare etiology of 
acute mesenteric ischemia with few reports in 
PubMed database [1-4]. Most of the reported 
cases are from East Asia [5-11]. In recent years, 
studies of SISMAD have increased due to the 
improvement of technology and widespread 
use of multi-slice computed tomography (MS- 
CT) for acute abdominal pain. Sakamoto et al. 
[2] firstly classified SISMAD into four types ba- 
sed on the patency of false lumen, and differ-
ent classifications have been updated on CT 
angiography (CTA) to demonstrate this vessel 
disease for guiding a favorable clinical interven-

tion. Referring to the CT classification and clini-
cal features, different therapeutic options to 
manage SISMAD have been reported, including 
conservative therapy, endovascular and surgi-
cal intervention [12-14]. However, there is no 
consensus on CT classification for demonstra-
tion of superior mesenteric artery (SMA) steno-
sis and its natural history, mainly because  
of the existence and likelihood of stenosis of 
true lumen of SMA [15]. In addition, there is no 
strong guidance on deciding the optimal time  
of endovascular treatment (ET) for symptoma- 
tic patients [16, 17].

The aim of this retrospective study is to report  
a modified classification, 5-7th days’ transfor-
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mation of CT features and clinical data of 37 
continually registered patients with SISMAD, 
and to explore whether this classification can 
screen out the requirement for ET or surgical 
treatment.

Materials and methods

Ethics statement

Institutional Review Board of our hospitals has 
been approved this retrospective study, and 
the requirement for patients’ informed consent 
has been waived.

Patients

Thirty-seven patients diagnosed with SISMAD 
using CTA and consecutively registered from 
January 2008 to September 2015, were sele- 
cted from the database of MSCT scanners. 

Patients with another artery, such as aortic dis-
section with splanchnic branches involvement 
or any other visceral arterial dissection were 
excluded. All SISMAD patients were described 
according to our classification scheme (Table 
1) and were divided into symptomatic group 
and atypical symptom group. Symptomatic 
group had a severe onset of abdominal pain, 
which could be accompanied by nausea, vo- 
miting or diarrhea, while atypical symptom pa- 
tients often complained hidden pain or abdo- 
minal discomfort. All patients underwent dual-
phase abdomen CTA prior to admission. Routine 
non-enhanced CT scan was performed in 18 
patients before CTA. However, the abdominal 
symptoms of these subjects could not be ex- 
plained by these non-enhanced images. All pa- 
tients received a re-examination by either CTA 
or DSA when clinical evaluation showed pro-
gression after 5-7 days of conservative treat- 
ment.

Table 1. Demographic and baseline clinical characteristics (n = 37)

Characteristic Symptomatic  
patients (n = 22)

Atypical symptoms  
patients (n = 15) Total (n = 37)

Age (range) 51.6 (22-81) 53.7 (21-70) 52.5 (21-81)
Gender (male %) 90.9% (20/22) 100% (15/15) 94.6% (35/37)
Risks
    Hypertension (%) 54.5% (12/22) 40% (6/15) 48.6% (18/37)
    Dyslipidemia 40.9% (9/22) 26.7% (4/15) 35.1% (13/37)
    Diabetes 9.1% (2/22) 20.0% (3/15) 13.5% (5/37)
        Alcohol 18.2% (4/22) 26.7% (4/15) 21.6% (8/37)
        Smoking 59.1% (13/22) 60.0% (9/15) 59.5% (22/37)
    Aortic sclerosis 54.5% (12/22) 40.0% (6/15) 48.6% (18/37)
Clinical manifestation
    Abdominal pain Severe (22) Mild (8); None (7) Severe (22); Mild (8); None (7)
        Location Mid abdomen or diffused Mid upper abdomen
        Model Dull or discomfort -
    Associated symptoms Sharp (100%) 13.3% (2/15) -
    Nausea 68.2% (15/22)a 0 45.9% (17/37)
    Distension 9 2 9
        Vomiting 7 0 9
        Diarrhea 7 0 7
        Bloody stools 5 0 5
    Laboratory parameters 3 3
    WBC (109/L) 9.6 (6.8-14.7)
    CRP (positive) 12.3 (6.9-19.5)b 4 11.2 (6.8-19.5)
    D-dimer (positive) 9c 3 13

9d 12
WBC, white blood cell count; CRP, C-reactive protein (Negative: < 10 mg/L); D-dimer (Negative: < 0.55 mg/L). a, Comparison of 
incidence of associated symptoms between symptomatic patients and atypical symptoms patients, P = .007; b, Comparison of 
white blood cell count, P = 0.01; c, Comparison of positive rate of C-RP, P = 0.491; d, Comparison of positive rate of D-dimer, P 
= 0.286.
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CT protocols and interpretation

All patients underwent contrast-enhanced heli-
cal CT (Aquilion 64, Toshiba, Japan or Somatom 
Defination Flash, Siemens, German). Scanned 
scope ranged from diaphragm to the pubic 
symphysis, and the main scan parameters were 
as follows: detector collimation, 64 × 0.5 mm 
or 64 × 0.6 mm; voltage, 100 kV or 120 kV; 
pitch, 0.83 or 1.20; effective tube current, 150-
165 mAs or 142-250 mAs; filter convolution 
algorithm, FC43 or B26f. Automatic bolus track-
ing technique was applied in our standard dual-
phase CT examination with administration of 1 
ml/kg body weight of non-ionic iodinated con-
trast media (350 mg/ml) in total at a rate of 4-5 
ml/s. Arterial phase dataset was established  
to determine SISMAD; dual-phase CT was used 
to identify ischemia or congestion of intestine.

SISMAD was diagnosed by one of the following 
signs: intimal flap or a crescent-shaped area or 
both on CTA. CT features were recorded, includ-
ing periarterial fatty infiltration, intestinal isch-
emia (edema of bowel wall or mesentery, ob- 
struction), intimal flap, aneurysmal dilatation, 

thrombosed false lumen, true lumen stenosis, 
branch involvement and Riolan arch. Aneury- 
smal dilatation was defined as an increase 
greater than 50% in the diameter relative to  
the normal diameter of the SMA.

Our CT classification system for SISMAD (Fig- 
ure 1) was based on the previous report pro-
posed by Xiong J et al. [18]. We categorized  
all the patients with various classifications at 
initial phase and follow-up at 3-6-12 months.

Management options

The decision of treatment was made on the 
basis of symptoms, signs and morphologic 
characteristics from the CT findings. Patients 
with the following characteristics were indicat-
ed for endovascular or surgical intervention: (1) 
signs of bowel infarction; (2) signs of bowel 
ischemia after internal medical treatment for 
5-7 days; (3) severe compression or occlusion 
of the true lumen, signs of arterial rupture 
ascribed to aneurysmal dilation of the SMA, 
and deficiency of potential collateral bypass 
such as Riolan arch from the inferior mesen-

Figure 1. SISMAD classification based on imaging characteristics.
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teric artery. Conservative management includ-
ed bowel rest, parenteral nutrition support, hy- 
pertension control, antiplatelet, anticoagulant 
and thrombolytic treatment. ET included bal-
loon dilatation, self-expandable stent implan- 
tation in the true lumen and coil emboliza- 
tion of the pseudoaneurysm in the dissected 
SMA. Surgical intervention consisted of SMA 
thrombectomy and infarcted bowel resection. 
Patients undergoing endovascular stent place-
ment received antiplatelet therapy or drugs for 
6 months postoperatively. Treatment of SISM- 
AD from an institution was performed indepen-
dently by a therapeutic team referring to algo-
rithm for SISMAD (Figure 2).

Follow-up

All patients were reviewed or followed up by 
telephone at 3 months, 6 months and 12 
months after discharge. The data were obtain- 

ed by CTA or duplex. Clinical symptoms and fol-
low-up findings on CTA or duplex were recorded. 
Three scales (improvement, stationary state, 
and progression) were accessed by both a gas-
troenterologist and a radiologist. Treatment for 
progressive patients was allowed by the pres-
ent algorithm.

Statistical analysis

Kruskal-Wallis test or Fisher’s exact test was 
used to compare clinical characteristics, each 
CT morphologic feature and outcomes of fol-
low-up between symptomatic group and atypi-
cal symptom group. Mann-Whitney test was 
used for continuous variable comparison be- 
tween these two groups. Statistical analysis 
was conducted using commercially available 
software (SPSS, version19.0, SPSS, Armonk, 
NY). P values of less than 0.05 indicated a  
statistical significance.

Figure 2. Management 
algorithm for SISMAD.



CT classification to screen treatment for SMA dissection

6500 Int J Clin Exp Med 2017;10(4):6496-6506

Figure 3. A 48-year-old man with 
SISMAD Type IIIa. Non-contrast axial 
CT shows aneurysmal dilatation or 
uneven density of SMA (arrow), peri-
arterial fatty infiltration (arrowhead), 
expansion of the intestinal (star) at 
onset (A) and 5th day (B). Volume ren-
dering image (C) and follow-up DSA 
(D) at 5th day reveals aneurysmal 
ulcer-like projection. Sixth month fol-
low-up CTA shows stent implantation 
remains stationary (E). 

Figure 4. A 59-year-old man with SISMAD Type I. Non-contrast axial image shows improvement of edama of mesen-
tery (star) and progression of intestinal obstruction (triangle) from onset (A) to 6th day (B) during conservatively treat-
ment. Curved planar reformations at 1st day (C) and 7th day (D) indicate the dissection with aneurysmal dilatation 
of false lumen (arrow) under a stable condition. Volume rendering images by initial CTA (E) shows that celiac artery 
stems from aneurysmal trunk (dovetail arrow) and remains stationary after 3 months conservative management (F).
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Results

Patient characteristics

The demographic and baseline clinical charac-
teristics of all 37 patients with SISMAD were 
shown in Table 1. The duration of abdominal 
pain before admission to our hospitals ranged 
from 2 hours to 46 days (median 7.2 days). One 
patient with type V SISMAD received infarcted 
bowel resection and thrombectomy with emer-

or complete thrombosis (Figure 1) of a false 
lumen and 15 patients (Type I = 7 cases; IIb = 
8 cases) without thrombus (Figure 1). Entry, re-
entry or both were found in 13, 3 and 2 patients, 
respectively (Figure 1). Among 37 patients, the 
mean diameter of the true lumen of SMA at  
the region of maximal stenosis between the 
original and ileocolic branch was 2.9 mm (ran- 
ge 0-6.1 mm) in symptomatic cases and 3.3 
mm (range 0-5.7 mm) in asymptomatic group, 
and mean percent of compression of true 
lumen was 62.2% in symptomatic cases and 
30% in atypical symptom group, respectively. 
Eighteen patients were found ulcer-like pro- 
jection and were hence classified into type III, 
and 88.9% (16/18) of the ulcer-like projection 
occurred at the maximum curve of SMA. Simul- 
taneous dissections of the SMA and celiac 
artery were found in 2 patients. Six patients 
showed significant stenosis as a result of ce- 
liac artery atherosclerotic plaque and com- 
pression of median arcuate ligament. A case 
was found celiac artery stemming from aneu-
rysmal trunk of SMA (Figure 4E).

Table 2. Baseline CT findings and classification (n = 37)

CT findings Symptomatic 
patients (n = 22)

Atypical symptoms 
patients (n =15)

P 
value

Initial CT features
    Periarterial fatty infiltration 12 (54.5%) 1 (6.7%) .035
    Bowel ischemia 11 (50.0%) 4 (26.7%) .190
    Bowel wall/mesentery edema 7 (31.8%) 3 (20.0%) -
    Intestinal obstruction 4 (18.2%) 1 (6.7%) -
    Intimal flap 19 (86.3%) 7 (46.7%) .025
    Aneurysmal dilatation 10 (45.5%) 4 (26.7%) .090
    Thrombosed false lumen 15 (68.2%) 4 (26.7%) .020
    True lumen stenosis 11 (50%) 2 (13.3%) .035
    Branch involvement 5 (22.7%) 0 .001
    Riolan arch 3 (13.6%) 1 (6.7%) .627
SISMAD typea .080
    I 1 (4.5%) 6 (40.0%) -
    II -
        IIa 1 (4.5%) 1 (6.7%) -
        IIb 4 (18.2%) 4 (26.7%) -
    III -
        IIIa 10 (45.5%) 3 (20.0%) -
        IIIb 2 (9.1%) 0 -
        IIIc 2 (9.1%) 1 (6.7%) -
    IV 1 (4.5%) 0 -
    V 1 (4.5%) 0 -
a, difference of number of type III, IV and V between symptomatic patients and atypical 
symptoms patients.

gency abdominal opera-
tion, while the rest of 
patients allowed observa-
tional management refer-
ring to our algorithm for 
SISMAD. Fourteen patients 
underwent ET (Figure 3), 
while the other twenty two 
patients were treated con-
servatively (Figure 4).

CT features

Signs of CT scan and the 
classification were shown 
in Table 2. 72.7% (16/22) 
symptomatic patients and 
26.7% (4/15) asymptomat-
ic cases presented as type 
III-V. On initial CT scan, 7 of 
18 patients showed aneu-
rysmal dilatation or uneven 
density of SMA on the on- 
set, which were identified 
as dissection later by non-
enhanced CT scan (Figure 
3A and 3B). Two cases  
with type IIa SISMAD only 
showed a linear intimal flap 
(Figure 1), 20 cases had 
partial (Figure 3C and 3D) 

Table 3. Outcomes of 5-7 days conservative 
treatment

Type I-II Type III-V
Total

SP ASP SP ASP
Improvement 5 7 7 1 20
Stationary 1 4 5 3 13
Progression 0 0 3 0 3
Total 6 11 15 4 36
SP: Symptomatic patients; ASP: Atypical symptom 
patients.
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During the first 5-7 days’ conservative treat-
ment, the intestinal ischemia-related symp-
toms of 20 patients (16 remarkable cases, 4 
mild cases) relieved with a reduction of mesen-
teric edema and improvement of bowel obstruc-
tion (Figure 4A and 4B), but 16 patients were 
observed persistent abdominal pain. A repeat 
CTA (13 patients) and DSA (3 patients) were 
underwent, which not only showed a progres-
sion of thrombosis in 3 patients, improvement 
of true lumen size in 1 patient, and stationary 
state of 12 patients, but also revealed that the 
false lumen got blood supply from collateral 
vessels in 3 patients. No statistical difference 
(χ2 = 0.004, P = 0.947) in ischemia progress 
between symptomatic patients and atypical 
symptom patients was shown in Table 3.

Follow-up

During hospitalization, 3 cases were of Type  
II progressing to Type IIIa, 2 cases were of  
Type IIIb, and 2 cases were of Type IIIc trans-
forming to Type IV. The rest of patients remain- 
ed unchanged in CT classification. Eight pa- 
tients (5 cases with conservative treatment 
and 3 cases with endovascular intervention) 
missing one or more follow-up records were 
excluded. Treatment outcomes by follow-up at 
3 months, 6 months, 12 months were shown  
in Table 4. Among 29 patients, 2 cases with 

abdominal pain, but some of the clinical mani-
festations of atypical cases were rarely con-
cerned. Thus, the incidence of SISMAD might 
be underestimated without identification by CT 
or DSA.

The pathogenesis of this vascular disease is 
still poorly understood. Regarding the causes 
of SISMAD, cigarette and hypertension have 
been pointed out as common risk factors [21-
23] and these were respectively noted in 59.5% 
and 48.6% of our patients, with 77.8% of these 
18 patients losing hypertension control. In our 
study, we found 48.6% of our patients pre- 
sented non-calcified arteriosclerosis in the as- 
cending aorta, but only 4 patients had athero-
sclerotic plaque in the proximal segment of 
SMA, which showed that atherosclerotic pla- 
que increased the risk of SISMAD occurrence. 
Another important factor is that the anterior 
wall of the SMA at maximum curvature bears 
turbulent shear stress, which may be explored 
the hemodynamic mechanism of the occur-
rence and development of dissection [24]. In 
addition, several other risk factors, including 
cystic medial necrosis, fibro muscular dyspla-
sia, heredity, blunt or iatrogenic injuries and 
connective tissue disorders have been invol- 
ved [25-28]. Thus, it seems complicated in 
mechanisms, both arterial intima damage and 
hemodynamic abnormalities in the proximal 

Table 4. Treatment outcomes by follow-up at 3 
months, 6 months, 12 months

Outcomea Conservative 
(n = 17)

Endovascular 
(n = 11)

Surgery 
(n = 1)

3 months
    Improvement 13 (59.1%) 10 (71.4%) 1 (100%)
    Stationary 3 (13.6%) 0 0
    Progression 1 (4.5%) 1 (14.3%)b 0
6 months
    Improvement 4 (15.2%) 6 (42.9%) 0
    Stationary 11 (50.0%) 4 (28.6%) 1 (100%)
    Progression 1 (4.5%) 0 0
12 months 0
    Improvement 5 (22.7%) 1 (7.1%) 0
    Stationary 10 (45.5%) 9 (64.3%) 1 (100%)
    Progression 0 0 0
Data are numbers of patients with percentages in parentheses. 

a, 8 patients (5 cases in conservative treatment and 3 cases with 
endovascular intervention) were excluded from assessment the 
outcomes of original treatment; b, patients underwent by the subse-
quent therapy due to the progression of SISMAD were excluded too.

conservative treatment had a progression 
at 3 or 6 months; 2 patients treated con-
servatively showed a mild remodeling of 
true lumen (Figure 4E and 4F). All patients 
either kept improvement or remained sta-
tionary state (Figure 3E and 3F), except 
one who underwent endovascular stenting 
and was found thrombosis filled in the 
stent and the distal segment of SMA dur-
ing 3 months’ follow-up. Interestingly, an 
increase from 6 to 9 cases showed that 
SMA were supplied by the inferior [19] via 
Riolan arch.

Discussion

With an increasing use of CT scan, SISMAD 
is gradually reported as a rare but impor-
tant cause of acute superior mesenteric 
ischemia. A review revealed that 86% of 
278 SISMAD patients were first diagnosed 
by contrast-enhanced CT and the rate 
increased to 95% recently [20]. Most of 
these cases initially presented with acute 
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segment of SMA may be major causes of 
SISMAD [24, 29].

By comparing symptomatic group and atypi- 
cal group, there was a statistical difference in 
thrombosis in false lumen, stenosis of true 
lumen and branch involvement. As a result,  
the sum of Type III, IV and V of symptomatic 
group was higher than that of atypical group. 
Similarly, white blood cells and CRP increased 
in symptomatic group, but D-dimer in these  
two groups had no statistical difference ac- 
cordingly. Interestingly, few patients with Type 
I-II dissection complained with severe abdomi-
nal pain but the symptom relieved within 24 
hours. Generally, no difference in bowel isch-
emia was found between symptomatic group 
and atypical group and no correlation between 
pain severity and dissection type had been 
identified [20]. We hypothesize that acute in- 
testinal ischemia is the main cause of abdo- 
minal pain, and sudden reduction of blood  
supply causes acute mesenteric ischemia.

An intimal flap, a true and false lumen are reli-
able signs for dissection of SMA on CT angiog-
raphy [2]. However, 7 patients (4 symptomatic; 
3 atypical symptom) in the present study did 
not display an intimal flap. There was not en- 
ough difference in the density between teared 
intimal flap and thrombosed false lumen. False 
lumen was filled with low density thrombus in 
40%-71.4% patients with SISMAD according to 
their various CT classifications [2, 29, 30]. A 
previous study had described increased high 
attenuation of fat segmentally around the SMA 
on CT scans of patients with SMA dissection, 
which similarly showed that in patients suffer- 
ed acute embolism of superior mesenteric 
artery. However, it was unclear what exact 
pathologic process caused the phenomenon, 
because various diseases were known to be 
able to cause the phenomenons, including in- 
flammation (e.g. mesenteric panniculitis), tu- 
mor and tumor-like lesions (e.g. retroperitoneal 
fibrosis, lymphoma, other malignancies), trau-
ma, mesenteric edema or congestion (e.g. cir-
rhosis, hypoalbuminemia), and vascular lesions 
(e.g. SMA dissection). The pathologic process 
in vascular lesions is difficult to be clarified 
because of poor pathologic evidence [31, 32]. 
In 12 of our patients with fatty infiltration  
(mainly in symptomatic patients), the white 
blood cells and CRP were increased. Thus, we 

considered that the periarterial fatty infiltration 
could be one part of secondary inflammation 
related to artery dissection.

The first CT-guided classification scheme for 
SISMAD was reported by Sakamoto et al. [2]. 
Many studies have shown the benefits of CT 
images for classification of SISMAD types [33]. 
We adopted CT classification of SISMAD and 
divided type II into IIa and IIb to explain a pa- 
tient who had a localized intimal tearing with- 
out false lumen. In addition to this classifica-
tion, other patients could be described by the 
classifications of Xiong J [18].

In terms of therapeutic strategy, conservative 
management is usually recommended as first-
line treatment unless such condition as bowel 
necrosis and/or high risk of rupture of artery 
occurs, which indicates a surgical or endovas-
cular procedure. There is no consensus on the 
duration of antiplatelet, anticoagulant and th- 
rombolytic treatment. Long term anticoagula-
tion therapy was advised because it was ne- 
cessary to prevent thrombosis of a true lumen 
[2]. However, a previous study including 28 
SISMAD patients showed that there was no  
statistical difference between the two groups 
with or without anticoagulation treatment [29]. 
In the present study, symptomatic patients 
were received both antiplatelet and anticoa- 
gulation treatment during hospitalization for 
5-7 days as first-line treatment, which showed 
favorable efficacy in 55.6% (20/36) patients 
whose abdominal pain were gradually alleviat-
ed. In addition, 5-7 days of conservative treat-
ment will not increase the risk of aggravation  
of intestinal ischemia in symptomatic patients. 
However, we cannot conclude that combina- 
tion antiplatelet with anticoagulant therapy is 
superior to use them separately.

In general, endovascular treatment is preferred 
to SMA dissection patients with failed conser-
vative management rather than surgery [13], 
because of low invasiveness and rapid impro- 
vement of ischemia that shortens the hospital 
stay. Min et al. [33] state that ET should be 
attempted when intestinal ischemia is sugge- 
sted with either stenosis more than 80% or 
dilating to 2.0 cm or more of the true lumen. We 
expect that the indications for endovascular 
interventional procedures will be widened with 
the development of techniques and instru-
ments. Referring to our management algorithm 
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for SISMAD, endovascular intervention will be 
applied for a patient whose condition is inap-
propriate for conservative management. Alth- 
ough anti-platelet agents were regularly pre-
scribed for all of our patients received ET after 
discharge, one patient who involved the bran- 
ches of SMA was found secondary thrombosis 
at 24-day follow-up after an 8 cm stent im- 
plantation. If dissection extends to the bran- 
ches of SMA, the repaired vessel may be re- 
stored or remodeled. But in some cases, the 
false lumen cannot be eliminated immediately. 
Thrombosis may occur again at the distal seg-
ment of the stent. Therefore, it is necessary to 
study a larger number of patients and make a 
longer-time follow-up carefully until dissection 
is completely resolved. Several factors includ-
ing stenosis of SMA, collateral circulation, en- 
hancement of intestinal wall and clinical ma- 
nifestations should be integrally considered 
when intestinal ischemia is confirmed.

Some researchers argued that open surgical 
treatment should be first applied in the case  
of bowel infarction and rupture of SMA dis- 
section. Gobble et al. [34] consider the treat-
ment should be done if symptoms persist over 
24 hours. Nevertheless, dissected SMA rup- 
ture in the acute phase is rare. Nomura et al. 
reported one patient was observed rupture of 
false aneurysm after 3 years’ follow-up [35]. In 
our study, no aneurysm developed over mid- 
dle-term follow-up in 37 patients, and a longer 
periodic observation might be continued until 
dissection of SMA is completely cured.

The major limitations of this study are its re- 
trospective nature and the small number of  
surgical treatment groups, hampering analy- 
sis of the correlation between radiologic find-
ings and clinical features, including treatment 
and outcomes. In addition, the identification of 
bowel infarction and rupture of SMA dissection 
are based on investigators’ experience in clini-
cal manifestation and CT features. The follow-
up duration was relatively short to determine 
the development of aneurysmal dilatation.

In conclusion, our new classification on CTA for 
SISMAD can satisfactorily demonstrate artery 
dissection and related intestinal ischemia and 
secondary inflammation. Within these catego-
ries type III-V should be screened out for re- 
quirement of ET or surgery once conservative 
management for 5-7 days fails. In view of the 

risk of re-embolism, a long-time careful follow-
up is necessary irrespective of what therapies 
patients receive. 
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