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a b s t r a c t 

Contrast-enhanced abdominal CT is the gold standard for the diagnosis of acute mesenteric 

ischemia (AMI). CT findings include several anomalies like bowel wall thickening, thinning, 

attenuation, decreased enhancement, dilated fluid-filled loops, pneumatosis, and portal ve- 

nous gas. A rare case of gas found only in the superior mesenteric artery (SMA) is presented. 

A contrast-enhanced CT scan was performed in emergency on an 80-year-old man with 

vague and diffuse abdominal pain, which showed findings of occlusive AMI. Gas was found 

in the context of the SMA and its branches, but not in the mesenteric and portal veins. The 

patient underwent emergency surgery but he died the next day in the intensive care unit 

for complications. The rare CT finding of gas in SMA during an AMI should be considered a 

radiological sign of irreversible intestinal damage: surgical prompt intervention is needed, 

even if the mortality rate is high. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Background 

Acute mesenteric ischemia (AMI) is defined as the sudden re-
duction or cessation of blood flow to a segment of the small
or large intestine leading—in the absence of early appropriate
intervention—to necrosis of the bowel wall. 

It is a rare entity, with an estimated incidence of 0.09%-0.2%
among all acute surgical admissions, but burdened by a high
mortality (60%-80%) [1] . The higher prevalence in elderly with
unspecific symptoms could explain the high mortality [2] . The
vague symptoms that make the diagnosis of AMI difficult are
sudden, unusual, and intense abdominal pain, accompanied
by nausea and vomiting, bloating, and diarrhea [3] . 

The main causes leading to AMI are mesenteric arte-
rial thrombosis (MAT), mesenteric arterial embolism (MAE),
mesenteric venous thrombosis (MVT), and nonocclusive
mesenteric ischemia (NOMI) [4] . 

Computed tomography angiography (CTA) is the first-line
diagnostic exam since is rapid, noninvasive, and widely avail-
able: it allows to evaluate both vascular and intestinal ab-
normalities and to find any alternative causes of abdominal
pain, with an estimated 89% sensitivity and 99% specificity [3] .
Catheter-based angiography is currently considered a second-
line exam due to its invasiveness and limited availability
[5] , although it allows both diagnosis and treatment [ 6 ,7 ]. CT
imaging findings include several anomalies like bowel wall
thickening, more frequent in AMI by venous causes, alongside
intramural hemorrhage or edema due to venous stasis [8] and
bowel wall thinning, which is more frequent in AMI by arterial
occlusion even though rarely it can be an early and suggestive
feature in NOMI without reperfusion [9] . Other several features
can result from transmural bowel infarction, including bowel
wall attenuation on unenhanced images [10] , decreased bowel
enhancement [11] , dilated fluid-filled bowel loops, pneumato-
sis intestinalis (PI), and portal venous gas [4] . 

We present an unusual case of AMI caused by MAT and
MVT with simultaneous involvement of the arterial and ve-
nous mesenteric systems but with the presence of gas only in
Fig. 1 – ( A ) CT axial image in the portal phase showing filling def
presence of gas within the latter. Moreover, the presence of smal
(orange arrow) if compared to normal bowel (green arrow) is show
projection (minIP) highlighting the diffuse presence of intra-arter
arrow), alongside the presence of gas within the bowel’s wall (bl
the superior mesenteric artery (SMA) without any trace of it
the portal vein (PV) and in the superior mesenteric vein (SMV).
The finding of gas in the sole mesenteric artery is extremely
rare, with only a few cases reported in the literature. 

Case presentation 

An 80-year-old man, with a history of cardiovascular risk fac-
tors (hypertension, type 2 diabetes, and tabagism), presented
to the emergency department (ED) with vague and diffuse ab-
dominal pain. 

On physical examination, there were no signs of peritonitis
and vital signs were normal. There was no free fluid in the ab-
domen or others emergency ultrasound findings. The results
of laboratory tests revealed leucocytosis (21,000 cells/ μL), ele-
vated PCR (15 mg/dL), and increased LDH (2245 U/I). 

A contrast-enhanced CT scan of the abdomen showed ex-
tensive thrombosis affecting SMA with its major collaterals
and SMV without the involvement of the portal vein. CT also
highlighted marked thinning of the small bowel wall, which
showed a lack of contrast-enhancement without luminal di-
latation and air-fluid levels ( Fig. 1 ). Another finding was in-
tramural gas (pneumatosis intestinalis). These features were
consistent with an occlusive AMI with signs of transmural
small bowel ischemia. Additionally, multiple filling defects
with low attenuation and oval morphology, indicating the
presence of gas, were found in the context of the SMA and
its branches, but not in the SMV and PV ( Fig. 2 ). 

The patient underwent emergency surgery with the
excision of multiple necrotic bowel loops ( Fig. 3 ) and
was subsequently transferred to the intensive care unit,
where he died the next day for multiple organ dysfunc-
tion syndrome (MODS), primarily correlated with ischemia-
reperfusion events and the consequent significant metabolic
derangements associated with systemic inflammatory re-
sponse syndrome (SIRS). 
ect in both SMV (blue arrow) and SMA (red arrow), with the 
l bowel loops with thinned walls and lack of enhancement 

n. (B) CT axial reformatted image with minimum intensity 

ial mesenteric gas resembling the branches of a tree (white 
ack arrow) consistent with pneumatosis intestinalis. 
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Fig. 2 – (A) CT coronal image in the portal phase showing an extensive filling defect in SMA (white arrow), with the presence 
of endoluminal gas. (B) CT coronal reformatted image with minimum intensity projection (minIP) which depicts nicely the 
tree-like distribution of gas in SMA and its collaterals. 

Fig. 3 – Operative photography prior of the multiple bowel loops resection, which looked severely and extensively pale, 
atonic, and enlarged. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

AMI is defined as an insufficient blood irroration to the gas-
trointestinal tract causing, if not promptly recognized and
treated, the necrosis of the bowel wall. Due to the lack of spe-
cific signs and symptoms, any sudden, unusual, and intense
abdominal pain should be suspicious of AMI. The other asso-
ciated signs (vomiting, diarrhea, hyperleukocytosis, and lactic
acidosis) are delayed and have, at any rate, a low diagnostic
value [12] . Late diagnosis results in bowel wall necrosis, perfo-
ration, and peritonitis, thus requiring surgical resection [13] .
Mortality rate without treatment amounts to about 95% ver-
sus 70%, when emergency surgery is performed or not, respec-
tively [14] . AMI could be caused by MAE, MAT, MVT, or NOMI.
Arterial occlusion is the most common subtype, representing
50%-75% of all cases of AMI [15] . An embolic or thrombotic
cause is possible, with embolic AMI accounting for 40%-50%,
while thrombosis is responsible for 20%-35% of all occlusive
AMI [15] . In 20%-30% of cases, AMI is the result of mesenteric
hypoperfusion caused by reduced cardiac output without evi-
dence of vascular occlusion (NOMI) [16] . AMI of venous origin
is the less common, accounting for 5%-20% of cases [15] . 

CTA, a first-line imaging technique, with good sensitivity
and specificity [3] , should be performed as quickly as possible,
after the onset of symptoms. 
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However, the gold standard is contrast-enhanced abdom-
inal CT: diagnosis of AMI is based on the finding of changes
in mesenteric vessels, the bowel walls, and the surrounding
mesentery. Thickening of the intestinal wall, secondary to
edema or mural hemorrhage, has a high sensibility but a lower
specificity, being also common in infection and inflammatory
states [11] . Thinning of the bowel wall, often associated with
lumen dilation with hydro-aerial levels, is common in arterial
AMI [4] and is secondary to the disruption of normal peristal-
sis and hypotonia, caused by damage of the bowel’s muscle-
nervous structures following ischemia [ 4 ,11 ]: in these cases,
parietal hypo-enhancement is an early and specific sign of
AMI [15] . 

Another sign often seen in AMI is the finding of gas in the
intestinal wall (intestinal pneumatosis, IP), which may extend
into the mesenteric venous system and portal vein [15] . PI and
porto-mesenteric gas present in isolation is not specific for
AMI [16] , but when associated with other signs, such as pari-
etal hypo-enhancement, it is highly specific for AMI [17] . 

As far as bowel ischemia is concerned, point-of-care ul-
trasonography (POCUS) has shown relatively high accuracy—
both sensitivity and specificity of 85%-90%—in diagnosing
AMI, particularly when the upper mesenteric artery is in-
volved by a thrombosis or an embolus [18] . Unfortunately, it re-
quires expert sonographers and its accuracy decrease in distal
vessels’ ischemia or in NOMI. Some case reported the detec-
tion of porto-mesenteric venous gas with POCUS thanks to the
clear artifacts from airt within the intrahepatic portal veins
[19] . Unfortunately, to the best of our knowledge, in literature,
there were no cases described of gas in the SMA detected by
POCUS, so we do not recommend basing the diagnosis solely
on this exam. 

We presented a case of AMI in an elderly patient, in which
thinning and parietal hypo-enhancement suggested a trans-
mural form of ischemia; small bowel loops appeared col-
lapsed, indicating an advanced state of parietal necrosis. Sur-
prisingly, in addition to PI, gas in the SMA and its branches,
without the involvement of the mesenteric and portal venous
systems, was found. 

Gas in the SMA is a very rare occurrence in the setting of
bowel ischemia. Few cases in the literature reported the find-
ing of gas in the SMA ( Table 1 ). 

Two cases reported AMI as a complication of surgery for
type A aorta dissection. Visceral vessel stenosis [20] or iatro-
genic embolism [21] was described; in both cases, gas in the
SMA was found, while evidence of bowel wall necrosis oc-
curred only in the following days [ 20 ,21 ]. 

Another case reported necrosis of the small bowel and as-
cending cecum as a complication of a disseminated intravas-
cular coagulation where lack of parietal enhancement, intra-
mural gas in the portal venous system and in the SMA were
found, but without evidence of paralytic ileus or wall throm-
bosis, indicating an AMI of embolic origin [22] . 

Finally, a recent paper reported a case of AMI resulting from
acute thrombotic occlusion of SMA with evidence of paralytic
ileus, marked parietal thinning of the small bowel, absence
of parietal enhancement, and PI. As in our case, the peculiar
finding of gas in the mesenteric arterial system but without
evidence of involvement of the portal-mesenteric venous sys-
tem was described [23] . 
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Conclusions 

AMI is a rare clinical condition that is difficult to diagnose
and has a high mortality rate. Prompt recognition and inter-
vention can reduce mortality. Therefore, the rare presence
of gas in SMA, with or without the involvement of the por-
tal/mesenteric venous system, should be considered a radio-
logical sign of impending irreversible intestinal damage and
should guide to a timely and appropriate surgical therapy. 

Patient consent 

Informed consent was obtained by the patient for publication
of this case. 
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