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ABSTRACT
Objective: Spontaneous isolated visceral artery dissection (SIVAD) involving the celiac artery or superior mesenteric artery
is rare, but it can be fatal. Given its rare incidence, the clinical characteristics of SIVAD are not fully understood. Therefore,
the aim of this study was to investigate the clinical characteristics and prognosis of SIVAD.

Methods: We retrospectively reviewed 39 consecutive patients diagnosed with SIVAD from January 2007 to December
2016. Demographic characteristics, symptoms, vital signs, blood examination results, and computed tomography find-
ings were retrieved through medical record review.

Results: The median age of the patients was 52 years; 94.9% were male, and 64.1% were symptomatic. Median follow-up
duration was 11 months. Overall, hypertension (48.7%) and smoking (79.5%) were frequently observed. There were sig-
nificant differences between symptomatic and asymptomatic patients in white blood cell count and creatine kinase level
but not in fibrin degradation products or D-dimer level. There was a significant correlation between symptoms and
length of dissection on computed tomography (P < .01). Conservative treatment was performed in 32 patients (82.1%),
and only 7 patients required open surgery or intravascular intervention. Notably, the diameter of affected vessels
decreased spontaneously with no rupture or symptom recurrence during follow-up, and mortality was 0% at both
30 days and 1 year.

Conclusions: The utility of blood examination, especially for fibrin degradation products and D-dimer levels, for diagnosis
of SIVAD is limited. A high index of suspicion is warranted in patients presenting with persistent severe abdominal pain.
Conservative treatment should be considered first-line therapy in patients without any signs of bowel ischemia or
rupture. (J Vasc Surg 2018;67:1127-33.)
Spontaneous isolated visceral artery dissection (SIVAD),
which mainly affects the celiac artery (CA) and superior
mesenteric artery (SMA), is defined as dissection of a
visceral artery without acute aortic dissection.1 The true
frequency of this disorder is still unknown, but 72 cases
of isolated CA dissection were published between 1964
and 2011, 49 (68%) of which were reported in the last
5 years. This suggests that the increasing use of
computed tomography (CT) for diagnosis of abdominal
pain may be related to the increasing number of reports
on this disorder.2

SIVAD is relatively rare and causes various symptoms,
including acute abdominal pain, back pain, nausea,
and vomiting; it can be catastrophic when it is compli-
cated with intestinal necrosis or rupture. Given the rare
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incidence of SIVAD, previous reports included small
numbers of patients, and data on its etiology, clinical fea-
tures, management, hospital course, and outcomes are
scarce. Although one previous paper did include a sub-
stantial number of patients with SIVAD (up to 1000), its
database-based report has limited utility because details
of the study population were not available, especially
blood examination results and CT findings.3

Conservative treatment is considered first-line therapy
for SIVAD, with acceptable results,4-6 but catheter inter-
vention1 and open surgery are indicated in patients expe-
riencing uncontrollable abdominal pain or exhibiting any
sign of intestinal necrosis or rupture. However, there is no
consensus on optimal management of SIVAD, and treat-
ment depends entirely on the physician’s experience and
preference.
Therefore, in this study, we sought to investigate the

clinical features of SIVAD, including blood examination
results and CT findings, as well as the midterm prognosis
and morphologic changes during follow-up.
METHODS
Study population. We retrospectively reviewed the

database of Kanazawa University Hospital, a tertiary
and referral medical center in Ishikawa Prefecture, and
searched for patients diagnosed as having SIVAD from
January 2007 to December 2016. Patients with traumatic
or iatrogenic SIVAD, those with SIVAD associated with
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ARTICLE HIGHLIGHTS
d Type of Research: Single-center retrospective cohort
study

d Take Home Message: In 39 Japanese patients with
spontaneous isolated visceral artery dissection, fibrin
degradation products and D-dimer values were not
significantly elevated. Most (82%) were managed dur-
ing a median follow-up of 11 months with observation
and antiplatelet or anticoagulant therapy alone.

d Recommendation: This study suggests that fibrin
degradation products and D-dimer values are of
limited value in patients with spontaneous isolated
visceral artery dissection and that observation and
anticoagulant or antiplatelet therapy appear to be
sufficient for most patients.
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acute aortic dissection, and those without complete
medical records were excluded from the study.
This study was conducted in accordance with the

principles of the Declaration of Helsinki, and informed
consent of the patients was not obtained because of
the retrospective data analysis. The study protocol was
approved by the Bioethical Committee on Medical
Research of Kanazawa University School of Medicine.

Data collection. Data including sex, age, medical his-
tory, medications, time course, and initial symptoms
were identified. Vital signs, including blood pressure
and heart rate, were also recorded. Symptomatic SIVAD
was defined as presence of acute abdominal pain, back
pain, nausea, or vomiting that was unrelated to other
causes. All asymptomatic cases were identified inciden-
tally on enhanced CT during evaluation of other comor-
bidities, such as cancer. Blood examination performed
on admission included whole blood cell count (white
blood cell [WBC] count and hemoglobin), chemistry
(liver function, creatinine, creatine kinase, total protein,
total cholesterol, and triglycerides), and coagulation
(fibrin degradation products [FDPs] and D-dimer). We
also performed an extensive review to determine any fac-
tors suggesting connective tissue disease, such as history
of rash, arthritis, or fever of unknown origin (body
temperature >38.3�C lasting >3 weeks).

Diagnosis of SIVAD. Enhanced CT was performed and
contiguous 2.5-mm axial images were obtained, which
were evaluated by an experienced cardiologist who
specializes in vascular disease. False lumen patency,
maximum diameter of affected arteries, length of
dissection, and percentage of maximum true lumen
stenosis were evaluated on initial CT images with refer-
ence to Tomita’s methods.7 CT findings were assessed by
two investigators who were blinded to the clinical data.

Treatments. Treatment options were determined on the
basis of the patient’s symptoms, general condition, and
examination findings. First-line therapy was conservative
treatment, including fasting, rest, and blood pressure
control with antihypertensive medication. Antithrombotic
and antiplatelet therapies were added at the discretion of
the clinician. In cases of an absolute surgical indication,
such as intestinal necrosis or progressive aneurysm dila-
tion, open surgery was performed. In cases of arterial
rupture or uncontrollable pain, endovascular treatment,
such as coiling or stenting, was performed if the patient’s
condition was stable.

Follow-up. Both symptomatic and asymptomatic
patients with SIVAD were followed up periodically with
enhanced CT. Length of hospital stay, hospitalization
due to dissection, change in aneurysm diameter, aneu-
rysm dilation, and arterial rupture were recorded during
follow-up. Change in aneurysm diameter was calculated
by the following formula: (aneurysm diameter on follow-
up CT � aneurysm diameter on initial CT) � 100/aneu-
rysm diameter on initial CT. Complete remodeling was
defined asmorphologic change of the artery to its normal
condition with disappearance of the aneurysm.

Statistical analysis. Demographic and clinical charac-
teristics were compared according to presence or
absence of symptoms. Continuous variables are shown
as median and interquartile range; categorical variables
are expressed as frequency and percentage. Categorical
variables were compared using Fisher exact test; contin-
uous variables were compared using the Wilcoxon rank
sum test. The 30-day and 1-year mortality rates were
estimated using Kaplan-Meier curve analysis. Statistical
analysis was performed using JMP 12 software (SAS
Institute, Cary, NC), with a P value of < .05 considered
statistically significant.
RESULTS
A consecutive 39 patients diagnosed as having SIVAD

from January 2007 to December 2016 were analyzed in
this study. Characteristics of the study population are
shown in Table I. Overall, patients with SIVAD were pri-
marily middle-aged men. Acute abdominal pain was
reported in 22 (56.4%) of 39 patients. SMA dissection
was more frequently observed than CA dissection
(59.0% vs 41.0%). In addition, hypertension, dyslipidemia,
and smoking were more prevalent than other comorbid-
ities. Symptomatic patients were significantly younger
and more frequently admitted to the hospital than
asymptomatic patients (P < .05). Prevalence of SMA
dissection was significantly higher in symptomatic
patients than in asymptomatic patients (P < .05). There
were no significant differences in medical history or
medications between groups. Furthermore, no patients
were diagnosed as having connective tissue disease.



Table I. Basic characteristics of the study population

Category Overall (N ¼ 39) Symptomatic (n ¼ 25) Asymptomatic (n ¼ 14) P value

Age, years 52 (49-61) 50 (47-55) 68 (57-74) <.01

Male 37 (94.9) 23 (92.0) 14 (100) .52

Admission 30 (76.9) 24 (96.0) 6 (42.9) <.01

Blood pressure, mm Hg 130 (124-146) 137 (125-152) 126 (120-136) .06

Heart rate, beats/min 78 (72-86) 78 (73-86) 79 (64-90) .82

Acute abdominal pain 22 (56.4) 22 (88.0) 0 (0) <.01

SMA dissection 23 (59.0) 18 (72.0) 5 (35.7) .04

Past medical history

Hypertension 19 (48.7) 15 (60.0) 4 (28.6) .10

Diabetes mellitus 0 (0) 0 (0) 0 (0) d

Dyslipidemia 9 (23.1) 6 (24.0) 3 (21.4) 1

Ischemic heart disease 1 (2.6) 1 (4.0) 0 (0) 1

Cerebrovascular disease 0 (0) 0 (0) 0 (0) d

Chronic kidney disease 0 (0) 0 (0) 0 (0) d

Atrial fibrillation 0 (0) 0 (0) 0 (0) d

Any smoking 31 (79.5) 18 (72.0) 13 (92.9) .22

Current smoking 16 (41.0) 11 (44.0) 5 (35.7) .74

Medication

ACEI/ARB 5 (12.8) 3 (12.0) 2 (14.3) 1

Beta blocker 5 (12.8) 2 (8.0) 3 (21.4) .33

Calcium channel blocker 5 (12.8) 3 (12.0) 2 (14.3) 1

Statin 4 (10.3) 3 (12.0) 1 (7.1) 1

ACEI/ARB, Angiotensin-converting enzyme inhibitor/angiotensin II receptor blocker; SMA, superior mesenteric artery.
Chronic kidney disease was defined as estimated glomerular filtration rate <60 mL/min/1.73 m2.
Categorical data are presented as number (%). Continuous variables are presented as median (interquartile range).
A P value < .05 was considered statistically significant.
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Blood examination results and CT findings on admis-
sion are summarized in Table II. In general, no significant
abnormality was observed in terms of blood examination
results. However, significant creatine kinase elevation
was observed in two patients; one required open surgery
for intestinal necrosis due to SMA dissection, whereas the
other required coiling for SMA rupture. C-reactive protein
(CRP) level elevated by >2 mg/dL was observed in three
patients; one required open surgery for intestinal
necrosis, one required catheter intervention for intra-
abdominal hemorrhage, and one showed nonspecific
CRP elevation. Interestingly, WBC count, FDPs, and
D-dimer, all of which are known to increase dramatically
in acute aortic dissection, showed only slight elevations.
However, there were significant differences in WBC
count and creatine kinase level between symptomatic
and asymptomatic patients. On the other hand, there
were no differences in inflammation markers, other
than WBC count, between groups.
With regard to CT findings, there were significant

differences in length of affected vessel (67 mm vs
29 mm; P < .01) and maximum percentage of stenosis
(66% vs 57%; P ¼ .0498) between groups. There were
no patients with aneurysm diameter >20 mm on
admission, and both rupture and bowel ischemia were
observed only in symptomatic patients. In total, 4
(10.3%) of 39 patients were complicated with arterial
aneurysm or dissection of other vessels, such as the renal
artery, hepatic artery, or splenic artery. The interobserver
correlation coefficient for maximum percentage of ste-
nosis was 0.93, and percentage error was 8.4% 6 7.6%.
Treatments and outcomes are described in Table III.

Open surgery was performed in three patients with symp-
tomatic SIVAD, two of whom were complicated with in-
testinal ischemia and bowel necrosis due to SMA
occlusion. One asymptomatic patient also underwent
open surgery because of progressive dilation of the CA af-
ter 2 months. On the other hand, intravascular interven-
tion was performed in four symptomatic patients; two
underwent coiling for SMA rupture, one underwent coil-
ing for CA rupture, and one underwent stenting for severe
SMA stenosis. Fasting was initiated in 18 patients (17 symp-
tomatic and 1 asymptomatic; P < .01). Antiplatelet and
anticoagulation therapies were administered in 19 pa-
tients. Interestingly, antihypertensive medication was pre-
scribedmore frequently in symptomatic patients but with
no statistical significance (P ¼ .08). Ultimately, median
length of hospitalization was significantly longer in



Table II. Blood test and computed tomography (CT) findings

Category Overall (N ¼ 39) Symptomatic (n ¼ 25) Asymptomatic (n ¼ 14) P value

Blood tests

WBC count, mL 6400 (4970-8800) 8360 (6070-9580) 5295 (4433-6240) <.01

Hemoglobin, g/dL 14.5 (13.6-15.5) 14.5 (13.7-15.6) 14.1 (12.7-15.2) .39

Aspartate transaminase, IU/L 19 (15-28) 19 (15-27) 21 (18-31) .28

Alanine transaminase, IU/L 23 (15-38) 24 (15-39) 22 (15-36) .63

Lactate dehydrogenase, IU/L 168 (152-190) 170 (150-198) 166 (155-188) .90

Alkaline phosphatase, IU/L 245 (198-289) 243 (196-286) 245 (212-297) .33

g-Glutamyl transpeptidase, IU/L 40 (20-67) 52 (21-78) 32 (15-61) .19

Creatine kinase, IU/L 92 (66-130) 104 (83-150) 76 (53-95) .02

Total bilirubin, mg/dL 0.7 (0.6-1.2) 0.7 (0.6-1.2) 0.8 (0.6-1.1) .78

Total protein, g/dL 6.9 (6.7-7.2) 6.9 (6.7-7.1) 7.0 (6.8-7.4) .34

FDPs, mg/mL 1.6 (1.0-2.3) 1.3 (0.9-2.2) 1.9 (1.5-2.4) .30

D-dimer, mg/mL 0.6 (0.5-0.7) 0.6 (0.5-0.8) 0.6 (0.5-0.7) .87

CRP, mg/dL 0.1 (0.1-1.0) 0.2 (0.1-1.1) 0.1 (0.03-0.5) .35

Total cholesterol, mg/dL 186 (166-218) 178 (164-218) 200 (164-220) .44

Triglycerides, mg/dL 108 (68-191) 107 (73-171) 135 (62-222) .71

CT

Patent false lumen 27 (69.2) 17 (68.0) 10 (71.4) 1

Maximal diameter, mm 14 (13-15) 14 (13-15) 14 (12-16) .62

Length of affected vessel, mm 45 (27-72) 67 (31-86) 29 (26-44) <.01

Maximum stenosis, % 64 (54-78) 66 (55-80) 57 (49-66) .0498

Aneurysm diameter >20 mm 0 (0) 0 (0) 0 (0) d

Rupture 2 (5.1) 2 (8.0) 0 (0) .53

Bowel ischemia 2 (5.1) 2 (8.0) 0 (0) .53

Complication of other visceral artery lesion 4 (10.3) 1 (4.0) 3 (21.4) .12

CRP, C-reactive protein; FDPs, fibrin degradation products; IU, international unit; WBC, white blood cell.
Continuous variables are presented as median (interquartile range). Categorical variables are presented as number (%).
Wilcoxon test was used to evaluate statistical difference. A P value < .05 was considered significant.
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symptomatic patients than in asymptomatic patients
(18 days vs 0 days; P < .01). Notably, 30-day and 1-year
mortality were both 0%, and no patient was readmitted
during a median follow-up of 11 months. Furthermore,
aneurysm diameter decreased in 27 (77.1%) of 35 patients
(13.9 6 2.2 mm to 12.4 6 3.6 mm; P ¼ .02), and complete
remodeling was observed in 7 (20%) of 35 patients
(4 patients were excluded from analysis, including 1
who underwent open surgery, 1 who underwent coiling
and surgery, 1 who underwent stenting, and 1 without
follow-up; Fig). Finally, no arterial rupture was observed
during follow-up.

DISCUSSION
This study presented four notable findings with regard

to the clinical features of SIVAD. First, SIVAD was seen
in middle-aged men with relevant medical histories,
such as hypertension, dyslipidemia, and smoking. Sec-
ond, the utility of blood examinations, including inflam-
mation markers and coagulation profiles, such as FDPs
and D-dimer, is limited for clinical diagnosis of SIVAD.
Third, both conservative and invasive treatments
contributed to satisfactory short-term and midterm out-
comes of SIVAD. Finally, with conservative treatment,
aneurysm diameter naturally decreased in 77.1% of pa-
tients during a median follow-up of 11 months, with
20% of patients exhibiting complete remodeling.
SIVAD is reportedly observed in middle-aged men with

comorbidities, such as hypertension and smoking,3,4 sug-
gesting that SIVAD might be associated with atheroscle-
rosis. Superficially, patients with SIVAD might seem
healthy, but they are not. There is a significant difference
between Japanese and Western populations in terms of
sodium intake, which is known to be associated with a
higher incidence of hypertension in Japan. In addition,
the rate of smokers in Japan is still higher than that in
other developed countries. According to the annual
report of the Ministry of Health, Labour and Welfare,
19.3% of the general population had a custom of smok-
ing in 2016. Notably, the smoking rate is much higher
in men (29.7%) than in women (9.7%), and this high
rate may contribute to atherosclerotic events, especially
in male Japanese individuals. However, aortic calcifica-
tion and intimal plaque were rarely observed in this



Table III. Treatment and outcomes at follow-up

Category Overall (N ¼ 39) Symptomatic (n ¼ 25) Asymptomatic (n ¼ 14) P value

Intervention

Open surgery 3 (7.7) 2 (8.0) 1 (7.1) 1

Catheter intervention 4 (10.3) 4 (16.0) 0 (0) .28

Medication

Fasting 18 (46.2) 17 (68.0) 1 (7.1) <.01

Fasting duration, days 0 (0-3) 3 (0-6) 0 (0-0) <.01

Antiplatelet therapy 13 (33.3) 11 (44.0) 2 (14.3) .08

Anticoagulation therapy 7 (17.9) 6 (25.0) 1 (7.1) .39

Antihypertensive 21 (53.8) 17 (68.0) 4 (28.6) .02

Follow-up

Length of hospitalization, days 15 (0-25) 19 (12-30) 0 (0-13) <.01

Median follow-up duration, months 11 (2-45) 8 (1-46) 12 (5-17) .59

Mortality

30-day, % 0 0 0 d

1-year, % 0 0 0 d

Hospitalization due to dissection 0 (0) 0 (0) 0 (0) d

Change in aneurysm diameter, % �8 (�22 to 0) �10 (�33 to 0) �5 (�14 to 2) .25

Aneurysm dilation >2 mm 1/35 (2.9) 1/21 (4.8) 0/14 (0) 1

Rupture 0/35 (0) 0/21 (0) 0/14 (0) d

Aneurysm enlargement 8/35 (22.9) 5/21 (23.8) 3/14 (21.4) 1

Complete remodeling 7/35 (20.0) 4/21 (19.1) 3/14 (21.4) 1

Continuous variables are presented as median (interquartile range). Categorical variables are presented as number (%).
Follow-up computed tomography (CT) images could be evaluated in 35 patients.
Wilcoxon test was used to evaluate statistical difference. A P value < .05 was considered significant.

Fig. Change in maximal aneurysm diameter during
follow-up. Change in maximal aneurysm diameter was
evaluated using the Wilcoxon paired rank sum test. A total
of 35 patients were analyzed after exclusion of 4 patients (3
patients who underwent intravascular intervention or
surgery and 1 without follow-up). Maximal aneurysm
diameter decreased from 13.9 (interquartile range, 12.7-15.1)
mm to 12.3 (interquartile range, 9.4-14.3) mm (P ¼ .02)
during follow-up.
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study. Park et al8 investigated the possible mechanism of
SIVAD using computer simulation and suggested that
hemodynamic force caused by convex curvature of the
SMA might lead to shear stress. They did not evaluate
the association between SIVAD and atherosclerotic
change, however, and it is unknown whether hemody-
namic force alone can be responsible for SIVAD. In addi-
tion, genetic disorders, including connective tissue
diseases, are likely to cause SIVAD, but no study has eval-
uated the association. Thus, further studies are warranted
to reveal the real mechanism of SIVAD.
There were no significant differences in medical history

or medications between symptomatic and asymptom-
atic patients. However, patients with abdominal symp-
toms tended to be younger and were more frequently
hospitalized. These findings are consistent with previous
reports.4 A possible reason for these results is that cases
of asymptomatic SIVAD were found incidentally during
evaluation of other conditions, such as malignant neo-
plasms. Coagulation markers, such as FDPs and D-dimer,
are known to increase dramatically in acute aortic dissec-
tion, with excellent sensitivity.9,10 However, these markers
did not show such elevations, even in symptomatic
patients, possibly because the amount of thrombus in
SIVAD is smaller owing to vessel size. Therefore, physi-
cians should not rely on FDPs or D-dimer to provide
promising diagnostic value in SIVAD, and they should
perform other diagnostic tests, especially enhanced CT.
In contrast, WBC count and creatine kinase level were
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significantly increased in symptomatic patients, indi-
cating that these markers may be useful in screening
for SIVAD, especially bowel ischemia.
Previous reports have suggested conservative treat-

ment as first-line therapy in patients with SIVAD.1,3,5,7,11,12

In this study, the percentage of patients with complete
remodeling was 20%, which is consistent with previous
reports (range, 15.2%-25%).13-15 Although the utility of
anticoagulation or antiplatelet therapy in SIVAD is
controversial, recent reports have indicated that such
therapy might induce a higher rate of complete remod-
eling in patients under conservative treatment.5,14 These
agents are considered to reduce the amount of
thrombus, which might inhibit the extension of dissec-
tion. In contrast, antithrombotic therapy can cause
bleeding events, especially in older patients. However,
SIVAD is mostly seen in younger patients with fewer
comorbidities, and as such, the disadvantages of antith-
rombotic therapy are considered to be small. Therefore,
this therapy is worth trying in this disease. Unfortunately,
these previous studies included small numbers of
patients, and randomized, controlled studies with larger
numbers of patients are warranted to evaluate the effi-
cacy of these agents. In addition, even in asymptomatic
patients, aggressive management would be warranted
if false lumen diameter reaches $2.0 cm, which is known
as a risk of arterial rupture.16

Limitations. There are several limitations in this study.
First, this single-center study was conducted in a retro-
spective manner using a hospital database. However, a
prospective study, although ideal, might be impossible
because of the relatively rare incidence of this disease.
Therefore, a comprehensive survey of CT, magnetic
resonance imaging, and ultrasound examinations in
which dissection is an incidental finding may be an
alternative. Second, this study included a relatively small
number of patients diagnosed as having SIVAD, and as
such, further multicenter studies are needed to validate
the results. Third, because of the features of the study’s
institution, intravascular coiling was often performed in
patients with intra-abdominal hemorrhage complicated
with SIVAD. In contrast, stenting of affected arteries was
rarely performed. Therefore, interinstitutional differences
should be considered in extrapolating the results. Finally,
we did not precisely evaluate the possibility of connec-
tive tissue disease as a cause of SIVAD. Connective tissue
disease can be a possible differential diagnosis causing
dissection. However, in this study, no patients were
diagnosed as having connective tissue disease. CRP, an
inflammatory biomarker, is not elevated except in cases
of aortic rupture or intestinal necrosis. Basically, CRP
represents the activity of connective tissue disease and
should be elevated in cases of arterial disease associated
with connective tissue disease. This is consistent with our
observations in this study.
CONCLUSIONS
SIVAD is primarily seen in middle-aged men with

comorbidities, such as hypertension and smoking. The
utility of blood examination for diagnosis of SIVAD is
limited. Enhanced CT is essential for precise diagnosis
of SIVAD in patients presenting with acute abdominal
pain. Conservative treatment is useful because the diam-
eter of the affected artery frequently decreases with no
rupture or recurrence during short-term and midterm
follow-up.
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