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Pasi Pengerma, MD,>*< Erik Palm, MD,? Eszter Bako, MD,® Sari Venesmaa, MD, PhD,”
Jari Karjalainen, MD, PhD,® Petri Saari, MD, PhD,” Mika Ukkonen, MD, PhD.“" and
Jussi M. Karkkainen, MD, PhD,? Mikkeli, Kuopio, Jyvéskyld, and Turku, Finland

ABSTRACT
Objective: To investigate the prevalence of mesenteric artery stenosis and its association with acute mesenteric
ischemia (AMI) among elderly patients presenting to the emergency department with acute abdominal pain.

Methods: This single-center retrospective cohort study included 500 consecutive patients aged =65 years who un-
derwent contrast-enhanced computed tomography in the emergency department owing to acute abdominal pain
between 2013 and 2014. Imaging data were retrospectively evaluated by a consultant interventional radiologist for 50%
or greater stenosis of the superior mesenteric artery (SMA), celiac artery (CA), and inferior mesenteric artery (IMA). The
main outcomes of interest were the prevalence of atherosclerotic mesenteric artery stenosis in patients with acute
abdominal pain, the prevalence of AMI in patients with mesenteric artery stenosis, and later presentation of mesenteric
ischemia until the end of the follow-up, August 2025.

Results: Altogether, 123 patients (25%) had a mesenteric artery stenosis. Fifty-nine patients (12%) had =50% stenosis of
the SMA, of whom 28 (5.6%) had 50% to 69% SMA stenosis and 31 (6.2%) had =70% SMA stenosis or total occlusion. In
patients with SMA stenosis, a concomitant CA stenosis was recorded in 22 patients (37%) and 11 (19%) had a three-vessel
disease involving the SMA, CA, and IMA. Forty patients (8.0%) had multivessel stenosis (SMA + CA, SMA + IMA, CA + IMA
or SMA + CA + IMA). The prevalence of SMA stenosis increased with age; it was observed in 22 (6.9%) patients aged 65 to
79 years and in 37 (20%) patients aged =80 years. There were 14 patients (2.8%) with isolated 50% to 69% stenosis of the
SMA of whom none had AMI at presentation; 9 patients (1.8%) had isolated =70% SMA stenosis of whom 2 (22%)
presented with AMI. Of all patients with =70% SMA stenosis, 12 of 31 (39%) presented with AMI, and 12 of 40 (30%) with
any multivessel stenosis presented with AMI. One of the patients with incidental mesenteric artery stenosis (ie, no AMI at
presentation) developed symptomatic mesenteric ischemia during follow-up.

Conclusions: Mesenteric artery stenosis is a relatively common clinical problem in elderly patients with acute abdomen.
The risk of AMI is significant in emergency room patients with =70% SMA stenosis and involvement of other mesenteric
arteries (multivessel disease). Occurrence of later symptoms seems to be rare in patients with incidental asymptomatic
mesenteric artery stenosis. (J Vasc Surg 2026;83:91-9.)
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The epidemiology of asymptomatic mesenteric artery
stenosis and its possible progression to mesenteric
ischemia is poorly known. Previous studies have pre-
sented estimates for the prevalence of mesenteric artery
stenosis in asymptomatic patients ranging between 6%
and 33% based on ultrasonography, angiography, and
postmortem examinations.” Three previous studies
have reported the natural history of asymptomatic
mesenteric artery stenosis.>>® Thomas et al® retrospec-
tively analyzed 980 consecutive aortograms; 65 patients
had =50% celiac artery (CA) stenosis, 31 had =50% supe-
rior mesenteric artery (SMA) stenosis, and 40 had =50%
inferior mesenteric artery (IMA) stenosis. Two-vessel ste-
nosis was present in 25 cases and three-vessel in 15
cases. Only four patients developed mesenteric
ischemia during a mean follow-up of 2.6 years and
each had three-vessel disease. A prospective study by
Wilson et al® with 553 abdominal duplex ultrasound
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examinations showed that 97 patients (17.5%) had
mesenteric artery stenosis; 83 (15%) had isolated CA ste-
nosis, 5 (0.9%) had isolated SMA stenosis, and 7 (1.3%)
had combined CA and SMA stenosis. None developed
mesenteric ischemia over mean follow-up time of
6.5 years. A recent single-center retrospective study by
Bordet et al® showed that patients with two- or three-
vessel stenosis were more prone to develop mesenteric
ischemia compared with patients with single-vessel ste-
nosis over a median follow-up time of 39 months. They
compared 24 patients with =70% SMA stenosis with
53 patients with two- or three-vessel stenosis; acute
mesenteric ischemia (AMI) occurred in 5 patients
(6.5%) at median of 33 months and chronic mesenteric
ischemia (CMI) in 3 patients (3.9%) at a median of
88 months.

Although these data on the prevalence of mesenteric
artery stenosis and its natural history in the general pop-
ulation exist, the prevalence of a hemodynamically sig-
nificant mesenteric artery stenosis in elderly patients
with acute abdominal pain remains largely unknown.
Nevertheless, it is a relatively common diagnostic prob-
lem for emergency room clinicians.” The primary aims
of this study were to determine the prevalence of
atherosclerotic mesenteric artery stenosis among elderly
patients with acute abdominal pain and to examine
how many of those patients had AMI at presentation
or developed symptomatic mesenteric ischemia later
during follow-up. A secondary aim was to identify
possible risk factors for the presence of a mesenteric ar-
tery stenosis in elderly patients with acute abdominal
pain.

METHODS

This single-center retrospective cohort study was con-
ducted in an academic teaching hospital in Eastern
Finland that serves as the sole provider of all levels of
hospital care within the health care district (a catch-
ment area of approximately 254,000 inhabitants). All pa-
tients with acute abdominal pain within the region are
treated in the study hospital. The study was approved
by the local institutional review board; the need for pa-
tient informed consent was waived. Consecutive pa-
tients admitted to the emergency department
between January 2013 and May 2014 owing to acute
abdominal pain who were =65 years and underwent
contrast-enhanced abdominal computed tomography
(CT) scans in the emergency room were included in
the study. A total of 500 patients were included. The pa-
tients were searched from the hospital database using
the Nordic Medico-Statistical Committee codes
(IN3BD, IN3AD, IN3CD, IJN1AD, IJN1BD, and JINICD). Pa-
tient characteristics, cardiovascular risk factors, comor-
bidities, and medications were extracted from the
medical records. Patients were followed until death or
August 2025. Death, recurrent AMI, and development
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Key Findings: Of 500 patients aged =65 years pre-
senting with acute abdominal pain, 123 (25%) were
found to have mesenteric artery stenosis; 40 patients
(8%) had two- or three-vessel disease. Acute mesen-
teric ischemia developed in 14 patients (2.8%), of
whom 12 had a multivessel disease.

Take Home Message: Mesenteric artery stenosis is
relatively common in elderly patients presenting
with acute abdominal pain. Although acute mesen-
teric ischemia was infrequent, it occurred in approx-
imately one-third of patients with multivessel
disease.

retrospective

of symptomatic mesenteric
follow-up were recorded.

All patients underwent abdominal CT scan with a
Siemens SOMATOM Definition AS. All CT examinations
were reevaluated retrospectively by a single interven-
tional radiologist regarding atherosclerotic stenosis or
occlusion in the CA, the SMA, and the IMA using a muilti-
planar reformatting tool. All measurements were per-
formed perpendicular to the long axis of the target
vessel. Stenosis in the CA and the IMA was classified as
either present or absent if a reduction of >50% in the
diameter was observed. The SMA stenosis was assessed
using a four-stage grading system: <50%, 50% to 69%,
70% to 89%, and 90% to 100%. In cases where the CT
quality was insufficient for accurate stenosis evaluation,
or when the classification of a stenosis fell into a border-
line category, the lower grade was assigned. Embolic
AMI was defined as an oval-shaped clot in the SMA or
CA in contrast-enhanced CT scan without an underlying
calcified stenosis. Thrombotic AMI was defined as a
calcified stenosis or occlusion with a superimposed
thrombotic clot in the SMA with an appropriate acute
clinical presentation.®

The main outcomes of interest were the prevalence of
mesenteric artery stenosis and how many of those with
stenosis presented with AMI at index hospitalization,
and further, how many developed symptomatic mesen-
teric ischemia later during the follow-up. Secondarily,
risk factors for mesenteric artery stenosis were analyzed.

ischemia during the

Statistical analyses. SPSS Statistics 29.0 was used for
statistical analyses. R version 442 and R Studio
2024.12.0 Build 467 was used for Kaplan-Meier analysis
and graphical illustrations. Continuous variables were
expressed as mean = standard deviation. The Mann-
Whitney U test was used for nonparametric data and
the Fischer's exact test for nominal data. Risk factors for
the presence of mesenteric artery stenosis was assessed
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using logistic regression analysis. Variables that had a
statistically significant (P < .05) association with the
presence of mesenteric artery stenosis in the univariable
analysis were included in the multivariable analysis to
identify independent risk factors for mesenteric artery
stenosis. Thirty-day mortality was presented as crude
rate and the Kaplan-Meier method was used to estimate
long-term survival.

RESULTS

Of 500 patients aged =65 years, 123 (25%) had mesen-
teric artery stenosis. Lesion location, severity, and their
association with the presentation of AMI are presented
in Table |. Fifty-nine patients (12%) had =50% stenosis of
the SMA; 28 (5.6%) had 50% to 69% stenosis and 31
(6.2%) had =70% stenosis or total occlusion of the
SMA. In the 59 patients with SMA stenosis, a concomi-
tant CA stenosis was recorded in 22 patients (37%),
and 11 (19%) had three-vessel disease involving the
SMA, CA, and IMA. Forty patients (8%) had muiltivessel
stenosis (SMA + CA, SMA + IMA, CA + IMA or SMA +
CA + IMA). The percentage of patients with mesenteric
artery stenosis increased with age (Fig 1) in both males
and females. The prevalence of SMA stenosis, specif-
ically, increased with age in females but not in males
(Fig 2). The prevalence of SMA stenosis was 22 of 319
(6.9%) among patients aged 65 to 79 years and 37 of
181 (20%) among patients aged =80 years. Fourteen pa-
tients presented with occlusive AMI; this was 2.8% of
the 500 patients and 11% of 123 patients with mesen-
teric artery stenosis. There were 14 patients (2.8%) with
isolated 50% to 69% mild stenosis of the SMA, of
whom none had AMI at presentation. Nine patients
(1.8%) had isolated =70% hemodynamically significant
SMA stenosis, of whom two (22%) presented with AMI.
There were 22 patients (4.4%) with concomitant SMA
and CA stenosis with or without IMA stenosis, of
whom 4 (18%) presented with AMI; the degree of SMA
stenosis was 90% to 100% in all four cases. All 14 cases
of AMI were of atherothrombotic etiology; atheroscle-
rotic occlusion of the SMA with involvement of other
mesenteric arteries (multivessel disease) in 13 patients
and atherosclerotic occlusion of the CA and IMA in 1 pa-
tient. There were no cases of embolic AMI during the
study period. Twelve of 40 patients (30%) with any com-
bination of multivessel stenosis presented with AMI.
The likelihood of AMI at presentation increased with
the degree of SMA stenosis (with or without involve-
ment of CA and IMA); only 1 of 28 patients (3.6%) with
50% to 69% SMA stenosis presented with AMI, whereas
the corresponding numbers were 2 of 15 (13%) for 70%
to 89% SMA stenosis and 10 of 16 (63%) for 90% to
100% SMA stenosis. In 31 patients with 70% to 100%
SMA stenosis or occlusion (isolated or multivessel),
which is generally considered as hemodynamically sig-
nificant stenosis, 12 (39%) presented with AMI.
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Table I. Prevalence of mesenteric artery stenosis (MAS) in
patients aged 65 years or older with acute abdomen,
stratified by presentation with or without acute mesen-
teric ischemia (AMI)

CA stenosis 50 (10) 10/50 (20)

SMA stenosis 59 (12) 13/59 (22)
50%-69% stenosis 28 (5.6) 1/28 (3.6)
70%-89% stenosis 15 (3.0) 2/15 (13)
90%-100% stenosis 16 (3.2) 10/16 (63)
70%-100% stenosis 31 (6.2) 12/31 (39)

IMA stenosis 65 (13) 8/65 (12)

Isolated 50%-69% SMA 14 (2.8) 0/14 (0)
stenosis

Isolated 70%-100% SMA 9 (1.8) 2/9 (22)
stenosis

SMA + CA (with or 22 (4.4) 4/22 (18)
without IMA) stenosis

Any two-vessel stenosis 29 (5.8) 7/29 (24)
(SMA + CA, SMA + IMA
or CA + IMA)

Any multivessel stenosis 40 (8.0) 12/40 (30)
(SMA + CA, SMA + IMA,
CA + IMA or SMA +
CA + IMA)

Three-vessel stenosis n(22) 5/11 (46)

(SMA, CA, and IMA)

CA, Celiac artery; IMA, inferior mesenteric artery;: SMA, superior
mesenteric artery.
Data are humber (%).

Demographic characteristics and comorbidities in pa-
tients with or without mesenteric artery stenosis are
summarized in Table |l. None of the patients with inci-
dental mesenteric artery stenosis had a prior record of
mesenteric atherosclerosis or a history of abdominal
symptoms consistent with CMI. Patients with stenosis
were older (mean age, 80 *+ 7.4 years vs 75 + 7.6 years;
P < .001) and had more often arterial hypertension
(60% vs 71%; P = .041), atrial fibrillation (21% vs 45%;
P < .001), coronary artery disease (28% vs 44%; P =
.001), peripheral artery disease (2.7% vs 13%; P < .001),
and chronic heart failure (9.8% vs 27%; P < .001). The
use of warfarin (19% vs 45%:; P < .001) and clopidogrel
(1.39% vs 5.7%; P < .012) was more common in patients
with mesenteric artery stenosis.

The independent risk factors for stenosis of mesenteric
arteries were age (odds ratio [OR], 1.06; 95% confidence
interval [Cl], 1.03-1.10; P < .001), chronic heart failure (OR,
1.96; 95% Cl, 1.04-3.71; P = .04), and peripheral artery dis-
ease (OR, 457, 95% CI, 1.83-11.38; P = .001). Female sex
was an independent risk factor for SMA stenosis (OR,
2.22:95% Cl,1.14-4.33; P=.02) (Table Ill). Body mass index
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Fig 1. Prevalence of mesenteric artery stenosis in different age groups in males and females.
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Fig 2. Prevalence of superior mesenteric artery (SMA) stenosis in different age groups in males and females.
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Table Il. Baseline characteristics of 500 patients aged 65 years or older with acute abdomen, stratified by presentation
with or without mesenteric artery stenosis (MAS)

Sex, female 202 (54) 75 (61) 175

Hypertension 227 (60) 87 (71) .041

Diabetes 73 (19)

31 (25) .200

Coronary artery disease 105 (28) 54 (44) .001

Cerebrovascular disease 42 (11) 21 (17) .088

DVT 9 (2.4) 4 (3.3) 532

Malignancy 43 (1) 22 (18) .088

Medication

Warfarin 73 (19) 55 (45) <.001

Clopidogrel 5(1.3) 7 (5.7) .012

Statins 160 (42)

54 (44) 834

was lower in patients with mesenteric artery stenosis readmitted owing to recurrent AMI during the
(Table 11), but it was not included in the multivariable follow-up.
analysis owing to the large proportion of missing data.

The 30-day mortality rates were 43% in patients with DISCUSSION

AMI and 17% in those without. Five-year survival esti-
mates were 29% and 34%, respectively (Fig 3). All 14
cases of AMI were of atherothrombotic etiology. Ten
patients were treated with endovascular stenting, of
whom four required laparotomy and two underwent
bowel resection. One patient without attempted revas-
cularization underwent laparotomy first and massive
bowel necrosis was found and deemed unresectable.
Four patients were treated with conservative or pallia-
tive care. One of 109 patients (0.9%) with incidental
mesenteric artery stenosis (ie, no AMI at presentation)
developed symptomatic mesenteric ischemia during
the mean follow-up of 4.0 = 41 years. The one patient
initially had a CA stenosis, and after 9.2 years, AMI
occurred owing to atherothrombotic occlusion of the
SMA. Stenting of SMA was performed, but further inter-
ventions were waived owing to the patient’'s old age
and poor overall condition; the patient died the day af-
ter. In patients with AMI at presentation, two (14%) were

AMI is one of the most difficult diagnoses in the spec-
trum of acute abdomen and atherosclerosis is one of
the most prevalent diseases in the elderly population.
This study demonstrated that one-fourth of patients
aged =65 years who presented with acute abdominal
pain and underwent CT examination in the emergency
room had a mesenteric artery stenosis. The SMA, being
the most important vessel for intestinal blood flow,
was affected in 12% of all patients and 20% of patients
aged =80 years. Both the SMA and the CA, the two
most important mesenteric arteries, were simulta-
neously obstructed in 4.4%, whereas any combination
of multivessel stenosis was present in 8.0%. This finding
gives an idea of the magnitude of the clinical problem.
Advanced age, peripheral artery disease, chronic heart
failure, and female sex were independent risk factors
for mesenteric artery stenosis in the study cohort.
Regarding the clinical consequence of SMA stenosis on
a CT scan of a patient with acute abdomen, an isolated
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Table lll. Multivariable analysis of risk factors for mesen-
teric artery stenosis (MAS) in 500 patients aged 65 years or
older with acute abdomen

P value OR 95% ClI

Any stenosis

Age <.001 1.063 1.029-1.099

Chronic heart failure .038 1.961 1.038-3.705

PAD .001 4566 1.832-11.380
SMA stenosis

Age .007 1.062 1.016-1.109

Sex, female .020 2.218 1.135-4.333

PAD .015 3.544 1.285-9.775
Three-vessel stenosis

Age .047 1105 1.002-1.220

Chronic heart failure .024 7.038 1.295-38.247

PAD .015 8.988 1.539-52.506

Cl, Confidence interval; OR, odds ratio; PAD, peripheral artery disease;
SMA, superior mesenteric artery.

mild stenosis (50%-69%) of the SMA was not associated
with AMI. In contrast, a hemodynamically significant
SMA stenosis or total occlusion (70%-100%) and a muilti-
vessel disease (SMA with involvement of other vessels)
should raise the suspicion, because approximately one-
third of these patients presented with AMI. However,
only one of those patients who had an incidental
mesenteric artery stenosis developed symptomatic
mesenteric ischemia during the follow-up.

The prevalence of mesenteric artery stenosis in the
elderly population is poorly known. In a study by Hansen
et al based on duplex ultrasound examination of 553
Americans aged =65 years, the prevalence of isolated
=70% CA stenosis was 15%, whereas isolated =70%
SMA stenosis was registered in <1%; coexisting SMA
and CA stenosis was present in 1.3%. Although the fre-
guency of isolated CA stenosis in the Hansen study
may be driven by median arcuate ligament compres-
sion, the percentage of patients with isolated SMA ste-
nosis or concomitant SMA and CA stenosis, which are
typically of atherosclerotic origin, seem low compared
with the present study. One explanation could be that
the study population in the present study is known to
have a relatively high burden of atherosclerotic dis-
eases.” Another potential explanation is that the age of
the patients with mesenteric artery stenosis was older
in the present study, and the prevalence of mesenteric
artery stenosis increases with age. In a study by Roobot-
tom and Dubbins,'® based on duplex ultrasound exam-
ination, 18% of patients aged =65 years had mesenteric
artery disease compared with a prevalence of 3% among
patients aged <65 years. In the current study, the preva-
lence of SMA stenosis was 6.9% among patients aged 65
to 79 years and 20% among patients aged =80 years. It
has been clearly shown in other vascular beds that the
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prevalence of atherosclerosis increases with aging.™
Whether the prevalence of mesenteric artery stenosis is
higher in patients with acute abdominal pain than in
the general population of the same age remains
unknown.

Peripheral artery disease was independently associ-
ated with the risk of mesenteric artery stenosis in this
study cohort. It appeared as the most significant single
risk factor for the presence of SMA, three-vessel, or any
mesenteric artery stenosis. Other independent risk fac-
tors were age, female sex, and chronic heart failure.
Atrial fibrillation was more common in patients with
mesenteric artery stenosis compared with patients
without. This was likely due to patients with mesenteric
artery disease being older and having more cardiovascu-
lar comorbidity. Atrial fibrillation is associated with
embolic AMI and >60% of patients with embolic AMI
present with atrial fibrillation.? However, the incidence
of embolic AMI is sporadic, and there were no such
cases during the 17-month data inclusion period in the
present study. Warfarin use was prominent in patients
with mesenteric artery stenosis, which may be attrib-
uted to the heavy burden of comorbidities in these pa-
tients. The risk factor profile resembles other
atherosclerotic diseases, such as coronary artery disease,
cerebrovascular disease, and peripheral artery disease.'
Interestingly, however, according to Veenstra et al,”” pa-
tients afflicted with CMI appear to have lower preva-
lence of hypertension, hyperlipidemia, diabetes, and
overweight compared with atherosclerotic diseases in
other vascular beds. Female gender predominates
among patients with mesenteric ischemia, contrary to
other manifestations of atherosclerosis.*'*'® It has been
speculated that females living longer could be the
reason for this finding, because the incidence of mesen-
teric ischemia peaks after age of 75 to 80 years.® In this
study, no sex differences were observed in patients
with or without mesenteric artery stenosis.

One-third of the patients with multivessel mesenteric
artery stenosis presented with AMI in this study. Howev-
er, during subsequent follow-up, we observed only one
later occurrence of symptomatic mesenteric ischemia
in patients with incidental mesenteric artery stenosis.
In the previous study by Thomas et al,” only those pa-
tients with severe three-vessel stenosis progressed to
later mesenteric ischemia developing in 4 of 15 patients.
In contrast, in the study by Wilson et al,”> which included
97 patients with mesenteric artery stenosis and a longer
follow-up, none developed mesenteric ischemia during
the follow-up. However, none of the Wilson's study pa-
tients had three-vessel stenosis and only a few had
two-vessel stenosis.® The same observation was recently
made by Bordet et al® no patient with single-vessel ste-
nosis developed ischemia, although contrary to the
above-mentioned two studies, patients with two-vessel
stenosis developed symptomatic mesenteric ischemia;
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Fig 3. Survival of patients with mesenteric artery stenosis with or without acute mesenteric ischemia (AMI).
Dashed lines represent the timepoints when 50% of patients with or without AMI were alive.

in cases of AMI, two of five patients had two-vessel ste-
nosis and in cases of CMI, two of three. A very recent
study by Harish et al'® followed 43 patients with asymp-
tomatic >70% stenosis of the CA or SMA for a mean of
2.6 years; none developed symptomatic mesenteric
ischemia. An isolated mild stenosis (50%-69%) of the
SMA alone is unlikely to have a significant impact on
mesenteric blood flow and rarely causes any abdominal
symptoms. However, with the presence of CA and IMA
occlusion, even a mild SMA stenosis may be hemody-
namically significant.?®

The question of prophylactic revascularization of
mesenteric artery disease pops up once in a while in
the literature. Prophylactic revascularization is mostly
unnecessary because the development of incidental
mesenteric artery stenosis into symptomatic disease
seems to be rare (with the possible exception in the
case of a severe multivessel mesenteric artery disease).
However, a recent study by the Dutch Mesenteric
Ischemia Study Group demonstrated that >50% asymp-
tomatic SMA stenosis contributed to a six times higher
risk of anastomotic leak in colorectal surgery.?' The study
group is preparing a prospective randomized study:
ALPrES2MA (Anastomotic leakage prevention by endo-
vascular stenting of the superior mesenteric artery).

Patients will be randomized to either endovascular
stenting of an asymptomatic SMA stenosis or no stent-
ing before elective colon resection.

Twenty-nine patients (40%) with mesenteric stenosis
died during the study by Thomas et al,> with mean sur-
vival of 1.9 years. Cardiovascular causes played a major
role as a cause of death and only one death resulted
from AMI. Four of the five AMI patients were managed
with palliative care in the study by Bordet et al,® and
one of the three CMI patients died. There was no major
difference between single- and multivessel stenosis
regarding mortality, and AMI was the cause of death in
5.2% of cases. The 5-year survival rate was 45%, with no
significant difference between these two groups. We
observed the same outcome, although our 5-year sur-
vival was approximately 30%. It seems that although
AMI has a strong impact on short-term mortality, other
comorbidities play a more substantial role in the high
mortality rate during subsequent years.>??

Limitations and strengths. There are a few limitations
related to the retrospective nature of this study. Body
mass index was missing in a significant portion in both
groups and was, therefore, excluded from the multivari-
able analysis. Smoking was not reported because of
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insufficient data. Our study population was selected
based on age and the presenting symptom of acute
abdominal pain. Therefore, the prevalence of mesenteric
artery stenosis may not be the same in the general pop-
ulation. Despite these limitations, to our knowledge, this
study is the first to report the prevalence of mesenteric
artery stenosis based on CT scans in patients with acute
abdominal pain. All CT scans were reevaluated by a sin-
gle interventional radiologist, ensuring consistency in
the imaging assessment. Because the study institution
was the sole provider of surgical care within the study
population, we were able to catch recurrent cases of
mesenteric ischemia. However, if a patient died outside
the hospital without an autopsy, a possible case of AMI
could have been missed.

CONCLUSIONS

Mesenteric artery stenosis was observed in one-fourth
of elderly patients with acute abdomen and should be
suspected, especially in patients with peripheral artery
disease and other cardiovascular comorbidities. AMI is
infrequent among patients with single mesenteric artery
stenosis although the risk increases with the degree of
stenosis. In case of hemodynamically significant
(=70%) SMA stenosis with involvement of other mesen-
teric arteries (@ multivessel disease), AMI can occur in
approximately one-third of elderly patients with acute
abdomen. Later occurrence of symptomatic mesenteric
ischemia seems to be rare in patients with incidental
mesenteric artery stenosis.

AUTHOR CONTRIBUTIONS

Conception and design: PP, EP, EB, SV, JKa, PS, MU, JMK

Analysis and interpretation: PP, MU, JMK

Data collection: PP, EP

Writing the article: PP, JMK

Critical revision of the article: PP, EP, EB, SV, JKa, PS, MU,
IMK

Final approval of the article: PP, EP, EB, SV, JKa, PS, MU,
IMK

Statistical analysis: PP

Obtained funding: PP

Overall responsibility: IMK

MU and IMK contributed equally to this article and
share senior authorship.

FUNDING

The Mary and Georg C. Ehrnrooth Foundation and The
Aarne and Aili Turunen Foundation provided funding
for P.P. in his PhD project. These institutions had no
part or influence in this study.

DISCLOSURES
None.

Journal of Vascular Surgery
January 2026

REFERENCES

1. Hansen K3, Wilson DB, Craven TE, et al. Mesenteric artery disease in
the elderly. J Vasc Surg. 2004;40:45—52.

2. Thomas JH, Blake K, Pierce GE, Hermreck AS, Seigel E. The clinical
course of asymptomatic mesenteric arterial stenosis. J Vasc Surg.
1998;27:840—844.

3. Mensink PBF, Moons LMG, Kuipers EJ. Chronic gastrointestinal
ischaemia: shifting paradigms. Gut. 2011;60:722—737.

4. Glockner JF. Incidental findings on renal MR angiography. AJR.
2007;189:693—700.

5. Wilson DB, Mostafavi K, Craven TE, Ayerdi J, Edwards MS, Hansen KJ.
Clinical course of mesenteric artery stenosis in elderly Americans.
Arch Intern Med. 2006;166:2095—2100.

6. Bordet M, Tresson P, Huvelle U, et al. Natural history of asymptom-
atic superior mesenteric arterial stenosis depends on coeliac and
inferior mesenteric artery status. Eur J Vasc Endovasc Surg. 2021,61:
810-818.

7. Karkkainen JM, Lehtimaki TT, Manninen H, Paajanen H. Acute
mesenteric ischemia is a more common cause than expected of
acute abdomen in the elderly. J Gastrointest Surg. 2015;19:1407—1414.

8. Bako E, Pengerma P, Palm E, et al. Incidence rates of arterial
occlusive acute and atherosclerotic chronic mesenteric ischaemia: a
population based study over a 15 year period. Eur J Vasc Endovasc
Surg. Published online June 17, 2025. https://doi.org/10.1016/j.ejvs.
2025.06.026

9. Vahamurto L, Pahkala K, Magnussen CG, et al. Coronary heart dis-
ease risk factor levels in eastern and western Finland from 1980 to
2011 in the cardiovascular risk in young finns study. Atherosclerosis.
2019;280:92—-98.

10. Roobottom CA, Dubbins PA. Significant disease of the celiac and
superior mesenteric arteries in asymptomatic patients: predictive
value of Doppler sonography. AJR. 1993;161:985—988.

1. Tuzcu EM, Kapadia SR, Tutar E, et al. High prevalence of coronary
atherosclerosis in asymptomatic teenagers and young adults: evi-
dence from intravascular ultrasound. Circulation. 2001,103:
2705-2710.

12. Song P, Fang Z, Wang H, et al. Global and regional prevalence,
burden, and risk factors for carotid atherosclerosis: a systematic re-
view, meta-analysis, and modelling study. Lancet Glob Health.
2020;8:e721—e729.

13. Song P, Rudan D, Zhu Y, et al. Global, regional, and national preva-
lence and risk factors for peripheral artery disease in 2015: an
updated systematic review and analysis. Lancet Glob Health. 2019;7:
€1020—e1030.

14. Bhatt DL, Steg PG, Ohman EM, et al. International prevalence,
recognition, and treatment of cardiovascular risk factors in out-
patients with atherothrombosis. JAMA. 2006;295:180—189.

15. Veenstra RP, ter Steege RWF, Geelkerken RH, Huisman AB,
Kolkman 3J. The cardiovascular risk profile of atherosclerotic
gastrointestinal ischemia is different from other vascular beds. Am J
Med. 2012;125:394—398.

16. Terlouw LG, Moelker A, Abrahamsen J, et al. European guidelines on
chronic mesenteric ischaemia - joint United European Gastroen-
terology, European Association for Gastroenterology, endoscopy
and nutrition, European Society of Gastrointestinal and Abdominal
Radiology, Netherlands Association of Hepatogastroenterologists,
Hellenic Society of Gastroenterology, Cardiovascular and Interven-
tional Radiological Society of Europe, and Dutch mesenteric
ischemia study group clinical guidelines on the diagnosis and
treatment of patients with chronic mesenteric ischaemia. United
European Gastroenterol J. 2020;8:371-395.

17. Huber TS, Bjorck M, Chandra A, et al. Chronic mesenteric ischemia:
clinical practice guidelines from the Society for vascular surgery.
J Vasc Surg. 2021;73:87S—115S.

18. Kolkman J3, Geelkerken RH. Diagnosis and treatment of chronic
mesenteric ischemia: an update. Best Pract Res Clin Gastroenterol.
2017;31:49-57.

19. Harish KB, Chervonski E, Rokosh RS, et al. Natural history of
asymptomatic mesenteric artery occlusive disease and predictors of
symptomatic progression. J Vasc Surg. 2025;82:481—488.

20. Koelemay M3, Geelkerken RH, Karkkainen J, et al. European Society
for Vascular Surgery (ESVS) 2025 clinical practice guidelines on the
management of diseases of the mesenteric and renal arteries and


http://refhub.elsevier.com/S0741-5214(25)01669-6/sref1
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref1
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref2
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref2
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref2
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref3
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref3
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref4
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref4
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref5
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref5
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref5
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref6
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref6
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref6
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref6
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref7
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref7
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref7
https://doi.org/10.1016/j.ejvs.2025.06.026
https://doi.org/10.1016/j.ejvs.2025.06.026
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref9
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref9
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref9
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref9
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref10
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref10
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref10
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref11
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref11
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref11
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref11
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref12
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref12
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref12
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref12
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref13
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref13
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref13
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref13
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref14
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref14
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref14
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref15
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref15
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref15
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref15
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref16
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref17
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref17
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref17
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref18
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref18
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref18
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref19
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref19
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref19

Journal of Vascular Surgery
Volume 83, Number 1

21.

22.

veins. Eur J Vasc Endovasc Surg. 2025;70:153—218. https://doi.org/10.
1016/j.ejvs.2025.06.010

Harmankaya D, Vree Egberts KJ, Metz FM, et al. Mesenteric artery
stenosis is a risk factor for anastomotic leakage in colorectal surgery.
Eur J Vasc Endovasc Surg. 2025;69:628—637.

Pengerma P, Venesmaa S, Karjalainen J, Ukkonen M, Saari P,
Karkkainen JM. Long-term outcome after implementation of

Pengerma et al 99

endovascular-first strategy to treat acute mesenteric ischemia.
J Vasc Surg. 2023;78:1524—1530.

Submitted Jul 16, 2025; accepted Aug 27, 2025.


https://doi.org/10.1016/j.ejvs.2025.06.010
https://doi.org/10.1016/j.ejvs.2025.06.010
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref21
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref21
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref21
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref22
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref22
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref22
http://refhub.elsevier.com/S0741-5214(25)01669-6/sref22

	Prevalence and clinical significance of mesenteric artery stenosis in elderly patients with acute abdomen
	Methods
	Statistical analyses

	Results
	Discussion
	Limitations and strengths

	Conclusions
	Author contributions
	Funding
	Disclosures
	References


