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Clinical implications of perivascular fat stranding
surrounding spontaneous isolated superior mesenteric
artery dissection on computed tomography
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Abstract. Patients with spontaneous isolated superior mesen-
teric artery (SMA) dissection (SISMAD) usually present
with acute or chronic abdominal pain and are admitted to
the emergency or digestive diseases department to undergo
auxiliary examinations, typically abdominal plain CT or
contrast-enhanced CT (CECT). Plain CT is the most crucial
examination in emergency radiology. An enlarged SMA
diameter and perivascular fat stranding (PFS) on plain
CT, though non-specific, may be the only indications for
SISMAD. These results may be easily overlooked and the
diagnosis of SISMAD may be missed. However, PFS around
the SMA on CT may be the only indicator of the possible
presence of SISMAD, particularly during the early stage
when there are no massive changes in the vascular wall. The
present study aimed to determine whether PFS surrounding
the SMA on CT may help with the diagnosis of SISMAD
by indicating the requirement for further examination. The
data of 161 consecutive patients with SMA dissection who
underwent abdominal CECT or underwent SMA CT angi-
ography (CTA) after abdominal plain CT between February
2015 and February 2018 were retrospectively reviewed. SMA
diameter, classification, PFS, complications, comorbidities
and treatments were analyzed. The results demonstrated that
SISMAD with PFS was significantly associated with admis-
sion type (emergency), clinical manifestations (abdominal
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pain), diagnostic modality and dissection subtype. On plain
CT, PFS surrounding the SMA may be a marker for SISMAD,
particularly in the emergency setting, and indicates the
requirement for CTA examination.

Introduction

Arterial dissection is defined as the cleavage of the arte-
rial wall by an intramural hematoma (1). Isolated visceral
arterial dissection, i.e., dissection that occurs in the absence
of aortic dissection, has been reported to involve the celiac
artery and renal arteries; however, the most frequent site of
isolated dissection is the superior mesenteric artery (SMA).
SMA dissection was first described by Bauersfeld (2-4) in
1947 and may be categorized into: i) spontaneous isolated
SMA dissection (SISMAD) and ii) SMA dissection combined
with aortic dissection. The latter type is more common and is
caused by the extension of an aortic dissection flap into the
SMA (5). By contrast, SISMAD is a rare but potentially fatal
condition.

Prior to 2012, no more than 270 cases of SISMAD were
reported in the PubMed database (3). The development
of advanced imaging technologies, such as multi-detector
CT (CT), has likely led to an increase in the detection of
SISMAD (3). Since 2016, >622 cases of SISMAD have been
reported (6). CT imaging with intravenous contrast admin-
istration is able to clearly determine the location and extent
of the dissection in patients with SISMAD (6). However, in a
considerable subset of patients, SISMAD presents with atypical
clinical symptoms (e.g., acute or chronic abdominal pain)
or is entirely asymptomatic. Therefore, in numerous cases,
plain CT is the first imaging examination that such patients
undergo (3,7-9). Furthermore, plain CT remains an important
examination in emergency departments and hospitals with
limited medical resources (6,10). However, the characteristic
imaging findings of SISMAD, namely an intimal flap and a
mural thrombus, may not be visible on plain CT (8,11,12).

Suzuki et al (13) reported that increased perivascular fat
density around the SMA is a sign of arterial dissection or
thrombosis. The normal perivascular fat around the SMA
appears as homogeneous low attenuation signals on CT and
on CT angiography (CTA), the normal SMA walls have a
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Figure 1. Flowchart of patient selection. SMA, superior mesenteric artery; SMAD, SMA dissection; CTA, CT angiography; CECT, contrast-enhanced CT;

SISMAD, spontaneous isolated SMAD.

distinct interface with the perivascular fat (14). Perivascular
fat stranding (PFS) is the CT finding of abnormally increased
attenuation in fat tissue. PFS is a manifestation of edema,
inflammation and/or neoplastic infiltration and was first
detected on abdominopelvic CT (15).

The purpose of the present study was to determine whether
the detection of PFS on plain CT scans may serve as a useful
indicator of the requirement for further examination with
contrast-enhanced CT (CECT) or CTA to diagnose or rule out
SISMAD.

Materials and methods

Patient population. The medical and imaging data of consecu-
tive patients who were diagnosed with SISMAD on abdominal
CECT or SMACTA at our hospital between February 2015
and February 2018 were reviewed. Certain patients initially
underwent non-enhanced abdominal CT, which was sugges-
tive of SMA dissection; hence, these patients subsequently
underwent CTA for the diagnosis of SISMAD. Patients who
were admitted to the emergency department, as well as those
who were not, were included in the study. A flow chart of
patient selection and the clinical inclusion and exclusion
criteria for patients with SISMAD are presented in Fig. 1. The
demographic and clinical characteristics of the patients with
SISMAD are summarized in Table I. The present retrospective
registry study was approved by the institutional review board
of our hospital.

Image acquisition and analysis. Due to the retrospective
nature of the present study, images were acquired using a
variety of CT scanners (Somatom Definition from Siemens
AG; Aquilion One from Toshiba; and Discovery CT750
HD from Cytiva). The scans included both CECT and CTA
following non-enhanced abdominal CT according to our insti-
tution's protocol. The scanning parameters were as follows:
1) for CTA: 100 kV; auto mAs; slice thickness, 0.625-1.0 mm;
ii) non-enhanced CT or CECT: 100 or 120 kV; auto mAs; and
slice thickness, 1.25-2.0 mm. For vessel reconstruction, the axial
imaging data were transferred to an Advanced Workstation for
post-processing (Extended Brilliance Workspace, EBW). The
image of the SMA was reformatted using volume rendering,
maximum intensity projection, multiplanar reconstruction and
curved planar reconstruction.

The diagnosis of SISMAD was confirmed when one of the
following signs was seen in the SMA: i) Intimal flap and contrast
enhancement within the false lumen; and ii) a crescent-shaped
area along the wall of the SMA indicating no contrast
enhancement (2,16,17). All images were jointly reviewed by
two radiologists (Examiner 1 and Examiner 2, with 5 and
20 years of experience in abdominal radiology, respectively)
who were blinded to the patients' history. Any disagreements
were resolved through consensus. The presence or absence
of PFS was ascertained using reformatted multiplanar plain
abdominal CT and precontrast CT scans that were free of any
motion artifacts. The case group was defined as patients with
PFS, while the control group was defined as patients without
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Table I. Demographic and clinical characteristics of patients with SISMAD (n=79).

Characteristics Cases (n=34) Controls (n=45) P-value
Mean age (years) 55.06+£6.958 55.98+9.538 0.136
Male sex 31(91.2) 42 (93.3) 1.000
Type of admission 0.030
Emergency 22 (64.7) 18 (40.0)
Non-emergency 12 (35.3) 27 (60.0)
Clinical presentation 0.024
Abdominal pain 29 (85.3) 28 (62.2)
No abdominal pain® 5(14.7) 17 (37.7)
Comorbidities 0.888
Hypertension 13 (38.2) 21 (46.7)
Smoking (current or ex-smoker) 12 (35.3) 17 (37.8)
Alcohol consumption (current or ex-drinker) 10 (29.4) 17 (37.8)
Diabetes mellitus 2(59) 1(2.2)
Hyperlipidemia 3(8.8) 244
Liver cirrhosis 1(29) 3(6.7)
Gastric ulcer 1(29) 1(22)
Malignancy 0.906
Hepatocellular carcinoma 129 1(22)
Colorectal carcinoma 1(29) 1(22)
Stomach cancer 2(59) 1(22)
Diagnostic modality 0.017
Contrast-enhanced CT 16 (47.1) 33 (73.3)
CT angiography 18 (52.9) 12 (26.7)
Time interval between plain CT and CT angiography (days) 35 4.6

Patients had more than one comorbidity. *No abdominal pain: Patients with SISMAD who were admitted to hospital not because of abdominal
pain but because of other conditions, including gastrointestinal or liver tumor, obstructive jaundice, acute pancreatitis, gastrointestinal
hemorrhage, health examination, neurogenic bladder, hematuria and infective endocarditis. Values are expressed as n (%) unless otherwise
specified. Groups: Cases, patients with SISMAD and PFS; patients with SISMAD without PFS. SISMAD, spontaneous isolated superior

mesenteric artery dissection; PFS, perivascular fat stranding.

PFS. Axial, coronal, sagittal, as well as multiplanar reconstruc-
tion images obtained using abdominal CECT or CTA were
reviewed for the diagnosis of SISMAD. Each of these images
was analyzed for the following categories: Diameters of the
affected segment and the unaffected proximal segment, and
the classification, complications, comorbidities and manage-
ment of SISMAD. The SISMAD classifications described
by previous studies (3,9,10,12,16,18,19) were used to divide
SISMAD into types I to I'V. In addition, each type was further
divided, if possible, into the following subtypes: Subtype L,
long segmental dissection (i.e., dissection extending distally
into the ileocolic or distal ileal artery); subtype S, significant
stenosis of the true lumen (i.e., >80%); and subtype LS,
a combination of subtypes L and S (Fig. 2).

Statistical analysis. Continuous variables are expressed
as the mean + standard deviation. Categorical variables are
presented as numbers and percentages. Continuous variables
were compared between the case and control groups by using
the Student's t-test or the Mann-Whitney U-test. Categorical
variables were compared between the two groups by using the

Pearson chi-square test, Fisher's exact test or Wilcoxon test. All
statistical analyses were performed using SPSS (version 19;
IBM, Corp.). P<0.05 was considered to indicate a statistically
significant difference.

Results

General information. A total of 161 patients (137 males,
24 females; mean age, 54.7 years) were diagnosed with SMA
dissection on CTA or CECT. Of these patients, 38 patients
with combined aortic and SMA dissection and 3 patients
with embolic SMA occlusion were excluded. In addition,
28 patients with SISMAD who underwent only CTA examina-
tion, 5 patients who were suspected to have SMA dissection
according to the non-enhanced CT findings but did not undergo
CTA examination and 8 patients who were lost to follow-up
were excluded. Thus, 79 patients with SISMAD were included
in the final analysis (Fig. 1).

Of these 79 patients, 34 (43.0%) patients with PFS
[including 31 (91.2%) males] were included in the case group,
while 45 (57%) patients without PFS [including 42 (93.3%)
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Figure 2. Classification of SISMAD. Type I, patent false lumen with both entry and re-entry; type II, patent false lumen without re-entry; type III, thrombosed
false lumen with ulcer-like projection; type IV, completely or partially thrombosed false lumen. Each SISMAD type was additionally classified into the
following subtypes if possible: Subtype L, long dissection segment (i.e., dissection extending distally to the ileocolic or distal ileal artery); subtype S, significant
true lumen stenosis (>80%); and subtype LS, combination of subtypes L and S. SISMAD, spontaneous isolated superior mesenteric artery dissection.

Figure 3. A 50-year-old male patient was admitted to the hospital with abdominal pain and underwent non-enhanced CT examination of the upper abdomen
in the emergency radiology department. (A) Non-enhanced CT revealed perivascular fat stranding surrounding the SMA (arrow) without enlargement of the
SMA diameter and other definite abnormalities in the upper abdomen. (B and C) CT angiography performed 4 h later demonstrates a partially thrombosed
false lumen (arrows) without either a long dissection segment or true lumen stenosis >80%, which was classified as type III spontaneous isolated SMA dissec-

tion. SMA, superior mesenteric artery.

males] were assigned to the control group. The mean age of the
patients in the case and control groups was 55.06+6.958 years
(range, 44-69 years) and 55.98+9.538 years (range, 42-82
years), respectively. Age and gender did not significantly differ
between the case and control groups (P>0.05; Table I).

Patient characteristics. The percentage of patients requiring
emergency admission was significantly higher in the case
group than in the control group (64.7 vs. 40.0%, P=0.030)

and the incidence of PFS was significantly higher in
the emergency group than in the non-emergency group
(55.5 vs. 30.8%, P=0.030). The clinical presentation of
SISMAD ranged from asymptomatic to acute peritonitis.
The most common symptom was abdominal pain, which
was present in 29 (85.3%) patients in the case group and
28 (62.2%) patients in the control group (P=0.024; Table I).
The proportion of patients admitted to the emergency and
non-emergency departments did not significantly differ
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Table II. Clinical presentation of the patients with SISMAD (n=79).
Setting/abdominal pain Total Cases Controls P-value
Emergency 0.856
Abdominal pain 37 (92.5)* 21 (56.8) 16
No abdominal pain® 3 1(33.3) 2
Non-emergency 0.301
Abdominal pain 20 (51.3) 8 (40.0) 12
No abdominal pain® 19 4(21.1) 15

"P<0.001 vs. no abdominal pain.®No abdominal pain: Patients with SISMAD who were admitted to the hospital not because of abdominal
pain but because of other conditions, including gastrointestinal or liver tumor, obstructive jaundice, acute pancreatitis, gastrointestinal hemor-
rhage, health examination, neurogenic bladder, hematuria or infective endocarditis. Values are expressed as n (%). Groups: Cases, patients
with SISMAD and PFS; patients with SISMAD without PFS SISMAD, spontaneous isolated superior mesenteric artery dissection; PFS,

perivascular fat stranding.
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Figure 4. (A) Classification of SISMAD in the case and control groups. Subtypes were assigned significantly more frequently in patients with SISMAD and
PFS than in patients without PFS [76.5% (26/34) vs. 26.7% (12/45), P<0.001]. (B) Clinical presentation according to SISMAD classification. Patients with
assigned subtypes of dissection were associated with abdominal pain significantly more frequently than those that were not able to be assigned subtypes [94.7%
(36/38) vs. 51.2% (21/41); P<0.001]. Groups: Cases, patients with SISMAD and PFS; patients with SISMAD without PFS. SISMAD, spontaneous isolated

superior mesenteric artery dissection; PFS, perivascular fat stranding.

between the two study groups (P=0.856 and P=0.301,
respectively; Table II). However, the proportion of patients
with abdominal and no abdominal pain differed significantly
between the emergency and non-emergency groups (P<0.001;
Table IT). SISMAD was diagnosed using CTA in 18 patients
in the case group (Fig. 3) and 12 patients in the control group
(P=0.017; Table I). The mean time interval between the initial
non-enhanced CT and the subsequent CTA examination was
slightly shorter in the case group than in the control group,
but the difference was not significant.

Comorbidities. All 79 patients had various coexisting medical
conditions, including malignancies (Table I). The most
common comorbidity was hypertension (n=34), followed by
smoking (n=29), alcohol intake (n=27) and hyperlipidemia
(n=5), although the percentages of these comorbidities were
low. All asymptomatic patients were diagnosed through the
incidental detection of SMA dissection on CT during an
examination for other conditions, including gastrointestinal or
liver tumor, obstructive jaundice, acute pancreatitis, gastroin-
testinal hemorrhage, general health examination, neurogenic
bladder, hematuria or infective endocarditis. There were no
significant differences in coexisting medical conditions and
malignancies between the two groups.

SISMAD classification. As presented in Table 111, the diam-
eters of the affected and unaffected segments of the SMA
differed significantly from each other in both the case group
(P<0.001) and the control group (P<0.001); however, these
diameters did not differ between the case and control groups
(affected segment, P=0.363; unaffected segment, P=0.307).
According to the CT findings, SISMAD was classified
as follows: Type I, 24.05% of patients; type II, 8.86% of
patients; type III, 33.97% of patients; and type IV, 29.11%
of patients. The proportions of these types did not signifi-
cantly differ between the case and control groups (P=0.058).
Type III and I was the most common type in the case and
control group, respectively (Table I1I). A total of 38 patients
had a subtype L, S or LS dissection and these subtypes were
significantly more common in the case group than in the
control group [26 (76.47%) vs. 12 (26.27%) patients; P<0.001;
Fig. 4A]. None of the type I lesions could be classified into
subtypes L, S or LS. Of the 3 type II lesions, 1 was classified
as subtype II-L and 2 as subtype II-S. Among the 22 type III
lesions, there were 15 subtype III-L, 2 subtype III-S and 5
subtype III-LS lesions. The 13 type IV lesions were divided
into 3 subtype IV-L, 1 subtype IV-S and 9 subtype IV-LS
lesions. Subtypes I and I'V were significantly less common in
the case group than in the control group, while subtypes III-S
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Table III. CT findings and management of the patients with SISMAD (n=79).

Characteristics Cases (n=34) Controls (n=45) P-value

Diameter (mm)

Affected segment 9.79+1.452 10.24+2.577 0.363

Unaffected proximal segment 5.88+0.844 5.67+0.977 0.307
Classification® 0.058

Type 1 4(11.8) 15(33.3)

Type 11 0 (0) 4(8.9)

Type 1I-L 1(2.9) 0(0)

Type 1I-S 2(59) 0 (0)

Type 111 2(5.9) 6 (13.3)

Type III-L 11 (32.4) 4(8.9)

Type II-S 2(5.9) 0(0)

Type III-LS 2(5.9) 3(6.7)

Type IV 2(59) 8 (17.8)

Type IV-L 3 (8.8) 0 (0)

Type IV-S 0 (0) 1(2.2)

Type IV-LS 5(14.7) 4(8.9)
Concomitant findings

Celiac trunk dissection 5014.7) 10 (22.2) 0.399

Renal artery dissection 1(29) 0(0) 0.887
Intestinal necrosis 1(2.9) 4(8.9) 0.543
Treatment 0.126

Conservative 27 (79.4) 29 (64.4)

Endovascular 504.7) 9(0.2)

Interventional thrombolysis 1(2.9) 3(6.7)

Surgery 12.9) 4(8.9)

*There were no type I-L, type I-S, type I-LS or type II-LS lesions in the case or control groups. The classification was according to Fig. 2. Values
are expressed as n (%) or the mean + standard deviation. Groups: Cases, patients with SISMAD and PFS; patients with SISMAD without PFS.
SISMAD, spontaneous isolated superior mesenteric artery dissection; PFS, perivascular fat stranding.

Figure 5. A 50-year-old male was admitted to the hospital with abdominal pain and hematochezia and underwent plain CT examination of the total abdomen
at the emergency radiology department. (A) Non-enhanced CT revealed perivascular fat stranding surrounding the SMA (arrow) without enlargement of
the SMA diameter and other definite abnormalities in the abdomen. (B) Contrast-enhanced CT performed 1 day later demonstrated a partially thrombosed
false lumen (arrows) with severe stenosis of the true lumen (>80%), which was classified as type III-S spontaneous isolated SMA dissection. (C) In addition,
thickened, weak and enhancing intestinal walls were seen, suggesting ischemia or edema of the walls (arrows). SMA, superior mesenteric artery.

(Fig. 5) and I'V-L were more common in the case group than 29 (85.3%) were symptomatic. Abdominal pain was signifi-
in the control group. Of the 34 patients in the case group, cantly more common in patients with subtype L, S and LS
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lesions (particularly in the case of type III and IV lesions)
than in patients without subtypes (Fig. 4B).

Complications and outcomes. In the overall study cohort,
SISMAD was accompanied by celiac trunk dissection in
15 patients and with renal artery dissection in 1 patient. In
addition, 5 patients developed intestinal necrosis as a complica-
tion. The incidence of these complications did not significantly
differ between the case and control groups. In total, 56 patients
underwent conservative treatment, including antiplatelet and
anticoagulation therapy (27 cases and 29 controls). Surgical
intervention was eventually required in 5 of these 56 patients
due to suspicion of severe intestinal ischemia or necrosis on
CT scan and blood test results (Table III).

Discussion

The present study demonstrated that SISMAD with PFS was
significantly associated with admission type (emergency), clin-
ical manifestations (abdominal pain), diagnostic modality and
dissection subtype. Thus, PFS is a potential cause of abdominal
pain in patients with SISMAD and the detection of PFS on
plain CT scans may be suggestive of a diagnosis of SISMAD
and indicates the requirement for further investigation.

To the best of our knowledge, ultrasound examination has
a limited value in the diagnosis of SMA disease due to the
influence of intestinal gas. Furthermore, emergency magnetic
resonance imaging is difficult and expensive. Therefore,
CTA is currently the most sensitive and reliable method
for diagnosing SISMAD. At our different hospitals, CTA is
the diagnostic test of choice for patients suspected to have
SISMAD, while CECT is the most commonly used test when
SISMAD is diagnosed incidentally in China (5,6,17). However,
in clinical practice, numerous patients cannot directly undergo
CTA and rather undergo plain CT first. This is because of the
influence of various factors such as atypical clinical manifesta-
tions and a low clinical suspicion for this condition. Therefore,
abdominal plain CT is the most important examination in
routine radiological work-up, particularly in the emergency
radiological work-up for abdominal pain.

The specific etiology of SISMAD is unclear and multiple
risk factors have been suggested to be related to this arteri-
opathy, including connective tissue diseases, cystic medial
necrosis, arterial wall dysfunction involving atherosclerosis,
fibromuscular dysplasia, vasculitis, tobacco use, atheroscle-
rosis, segmental arterial mediolysis, alcohol abuse, obesity,
heavy weight lifting, history of smoking or hypertension,
pregnancy and hemodynamic forces caused by the convex
curvature of the SMA (1,3,6,18,20-25). Patients with SISMAD
were predominantly males with an average age of 55 years
and this may be related to male smoking and drinking
behaviors (6,17). Perhaps, SISMAD can be prevented by
measures such as cessation of smoking and drinking alcohol
and keeping good dietary habits (6,22).

The imaging characteristics of SISMAD include an
intimal flap, a mural thrombus and an intramural hematoma,
which may not be visible on plain CT (11). Other CT findings
suggestive of dissection include an enlarged SMA diameter
and PFS around the SMA. Although non-specific, PFS is
a critical clue for SMA dissection, particularly when no
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aneurysmal dilatation or definitive findings are present on the
initial plain CT (1,8,12,13,15,22,26). Therefore, identifying the
sign of PFS on plain CT is helpful to not miss the diagnosis of
SISMAD. The rate of PFS among all the SISMAD patients in
the present study was only 43% (34/79); however, among the
30 (38.0%) patients who initially underwent non-enhanced CT
prior to CTA examination, PFS was detected in 60% (18/30).
In clinical practice, most patients with SISMAD do not
initially have indications for CECT or CTA due to the atypical
symptoms of SISMAD. Therefore, the possibility of SISMAD
is usually not considered in these patients, who typically
undergo plain CT. However, as this disease may cause fatal
intestinal ischemia or necrosis, a timely and accurate diagnosis
is important. Suzuki et al (13) reported on the case of a patient
with acute abdominal pain in whom the initial CT scan indi-
cated PFS around the SMA without any definite abnormalities
in the SMA; a second examination performed 1 month later
confirmed SISMAD. Patients with SISMAD cannot be
screened out based on clinical symptoms alone; therefore,
indirect signs such as PFS that may be sensitively detected on
plain CT may be useful to indicate the requirement for further
CTA or CECT examination to diagnose or rule out SISMAD.

PFS around the SMA is a pathological condition (15,26-28)
and may be caused by edema or inflammation of the fat.
Endovascular injury, thinning of the vascular wall and
increased permeability cause the inflammatory cells in the
vessels to migrate to the perivascular fat, which leads to the
augmented interaction of local adipocytes and inflammatory
cells within the periadventitial adipose tissue. This interaction
changes in response to endovascular injury (29) and induces
periadventitial fat inflammation. The cause of abdominal pain
in SISMAD is unclear. Certain studies reported that the pain
is related to mesenteric ischemia caused by stenosis of the true
lumen or to the dissection itself (3,7,10,13,30). In the present
study, the proportion of patients with abdominal pain was higher
in the case group than in the control group, possibly because
perivascular inflammation stimulates visceral neuroplexuses,
causing abdominal pain (1,13,31). This is also consistent with
abdominal pain being more common in patients requiring
emergency treatment in the case group. Inflammation beyond
the intima has been described in patients with acute coronary
syndrome (14) and arterial dissection (32,33). Therefore, PFS
may also represent the acute phase of intimal tearing during
dissection (31,34). Of all patients with abdominal pain, 64.9%
(37/57) were initially admitted to the emergency department,
of which 56.8% (21/37) were in the case group. Patients with
SISMAD and PFS mainly complained of abdominal pain at
the time of presentation and were therefore admitted to the
emergency department.

Early classifications of SISMAD were based mainly on
morphological appearance, and disease severity was incorpo-
rated in later classifications (3,7-9,12,20,35). Despite significant
advances in our understanding and diagnosis of this condition,
no consensus has emerged regarding which classification and
management strategy are optimal. The ideal SISMAD classi-
fication should reflect both its morphological features and the
severity of the disease. In addition, it should be as simple as
possible. The more detailed classification systems established
by Yoo et al (3), Sakamoto et al (9) and Luan and Li (12), which
are all based on morphological appearance, clinical symptoms


https://www.spandidos-publications.com/10.3892/etm.2020.9466
https://www.spandidos-publications.com/10.3892/etm.2020.9466
https://www.spandidos-publications.com/10.3892/etm.2020.9466
https://www.spandidos-publications.com/10.3892/etm.2020.9466
https://www.spandidos-publications.com/10.3892/etm.2020.9466

8 TAN et al: CLINICAL IMPLICATIONS OF PERIVASCULAR FAT STRANDING SURROUNDING SISMAD

and management, were adopted in the present study. The
results indicated that none of the dissection types significantly
differed between the case and control groups. This may be
attributable to a type of selection bias, as only patients who
were admitted to hospital were studied; asymptomatic patients
may not be admitted to a hospital and the diagnosis may be
missed. In addition, the present study was limited to a single
institution. However, the prevalence of subtypes III-L and
IV-L was high in patients with PFS and type-III lesions were
more common than other lesion types in the case group, which
is consistent with previous studies (35). The proportion of
patients with abdominal pain was significantly greater in the
case of lesions that were able to be assigned a subtype than
in lesions that were not. It may be speculated that PFS leads
to clinical symptoms owing to the involvement of a longer
segment of the SMA and the aggravation of stenosis (12,18).
Patients with type-III or -IV lesions are likely to present with
acute abdominal symptoms (6). It appears logical that longer
dissections and/or more severe true lumen stenosis would
cause more inflammation and thus pain.

In the present study, abnormalities of the celiac trunk and
renal arteries were observed in 16 patients. This suggests that
radiological evaluation of SISMAD should not be limited
to the SMA and attempts should be made to evaluate the
morphological characteristics of the rest of the abdominal
arterial system. A total of 5 patients developed intestinal
ischemia, only 1 of whom was in the case group; the remaining
patients with severe stenosis in the case group did not develop
intestinal ischemia. It may be postulated that collateral flow
from the celiac artery and inferior mesenteric artery or patent
branches of the proximal SMA may have a critical role in
preventing the development of bowel infarction during the
early stage of dissection (7). The goals of SISMAD treatment
are symptom relief, as well as prevention of intestinal necrosis
and SMA rupture. Therefore, the management of patients
with SISMAD tends to depend on the presence or absence of
symptoms (7,8,10,12,19).

The present study had certain limitations. First, the number of
cases with PES was small, which may be associated with the pain
endurance of certain patients, who may not have noticed their
own symptoms, as well as with the retrospective study design, due
to which selection bias cannot be excluded. Furthermore, motion
artifacts were common distractors while evaluating images for
the presence of fat stranding. However, the images were evalu-
ated by two readers to estimate the inter-observer consistency
in detecting the sign of PFS and reduce this error. In addition,
patients were included in the study based on whether there
was SISMAD and patients with embolic occlusion of the SMA
who may have had PFS were excluded. As another limitation,
SISMAD was not able to be distinguished from an intramural
hematoma of the SMA, as the density of hematoma and dissec-
tion are not distinctly different on plain CT (13). Therefore, it is
possible that certain cases of SISMAD were missed. In addition,
symptom severity was not assessed in detail in patients with mild
abdominal pain who were admitted to the emergency department
in accordance with China's national regulations.

In conclusion, although PFS surrounding the SMA on
CT has been reported in the literature, to our knowledge,
the frequency and clinical implications of PFS surrounding
SISMAD on CT have not been previously described. To the best

of our knowledge, the present study was the first to focus on
PFS in patients with SISMAD. The present results indicated that
PFS was significantly associated with abdominal pain, type of
admission (emergency) and SISMAD classification. The results
suggest that when PFS surrounding the SMA is detected on
plain CT in a patient presenting with abdominal pain, particu-
larly in an emergency setting, further CTA examination should
be performed to diagnose or rule out SISMAD. It is esteemed
that this CT marker may help in the timely detection and treat-
ment of SISMAD and thereby prevent the development of
life-threatening complications, such as intestinal necrosis.
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