P4SSN: 25274627

Warmadewa Medical Journal

RESEARCH ARTICLE

Available online http:lejoumal warmadewa.ac.idfindex.php/warmadewa_medical_joumnal

WMJ (Warmadewa Medical Journal), Vol. 7 No. 2 November 2022, Hal. 83-90

Mesenteric Ischemia: Diagnosis and Management

Sidhi Laksono Purwowiyoto 2, Natasha Anindhia Harsas®
IDgpartment of cardiology and vascular medicine, RS Pusat Pertamina, South Jakarta, Indonesia
Facully of medicine of Universitas Muhammadiyah Prof Dr Hamka, Tangerang, Indonesia
*Department of Emergency Medzcme RS Pusat Pertamina, South Jakarta, Indonesia
Email': sidhilaksono@uhamka.ac.id

Abstract

Mesenteric ischemia is a rare etiology of abdominal pain caused by impaired blood flow to the mesen-
teric circulation. This condition has acute and chronic variations and is associated with high mortality and mor-
bidity. Early diagnosis is needed to determine management and prevention efforts towards a worse prognosis.
The main principles of management of mesenteric ischemia are the restoration of bowel perfusion and resec-
tion of the necrotic bowel. This review will discuss the basic materials, diagnosis, and patient management
strategies based on the conditions and causes of mesenteric ischemia.
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INTRODUCTION

Intestinal ischemia occurs due to
insufficient blood flow in the mesenteric
circulation. This condition is considered a
vascular emergency if it occurs in the acute
phase, which is assoc1ated with high mor-
bidity and mortallty . Although rare, this
condition is reported to have a surgical
emergency rate of 0.09% - 0.2% and a mor-
tality rate ranging from 30% - 90% @. Pa-
tients with mesenteric ischemia usually pre-
sent with gastrointestinal symptoms, espe-
cially abdominal pain. However, these
symptoms are non-specific and diagnostic
tests may be inconclusive. This makes it
difficult to establish the diagnosis of mes-
enteric ischemia. Early diagnosis is neces-
sary to prevent a worse prognosis so that
prompt and appro (}i)rlate management can
also be carried out This review will dis-
cuss mesenteric ischemia, how to diagnose
it, and the management based on the condi-
tions and causes of ischemia extracted from
the existing literature.

METHOD

In-depth electronic searches were
performed with Google Scholar. Further-
more, extensive research was carried out on

relevant journals and references. The
search only included publications in Eng-
lish and Indonesian. The search included
reviews and original articles. Articles writ-
ten in languages other than English and
Indonesian and articles with limited access
were not eligible for consideration. The
following keywords were used: mesenteric
ischemia, necrosis, thrombosis, and embo-
lism. Mendeley software was used to com-
pile the articles obtained. Mendeley soft-
ware was also used to remove some of the
duplicate citations found during searches in
several databases. The full text of each arti-
cle was read and summarized after the
search results were sorted by title and ab-
stract.

RESULT

Twenty-three studies were included
in this brief review. The author read the
full text of the selected publication. A sec-
ondary search of cited citations was also
carried out to ensure that all relevant pa-
pers were included. Extraction of data from
each study was carried out using Microsoft
Word, and data extraction was checked and
confirmed by the authors before being
summarized and compiled into a brief re-
view.
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DISCUSSION
Anatomy and physiology

There are three main arterial branches
that supply the blood vessels of the colon
and small intestine, namely the celiac trunk,
superior mesenteric artery (SMA) and infe-
rior mesenteric artery (IMA) (Figure 1).
The celiac trunk carries blood to the distal
esophagus and descending duodenum.
SMA supplies blood to the transverse and
ascending duodenum, jejunum, ileum, and
colon at the level of the splenic flexure.
The IMA supplies the distal colon to the
superior part of the rectum "+,

In addition to the main arteries, there
are collateral pathways that provide blood
supply to the intestine, such as the gastro-
duodenal artery, the marginal artery of
Drummond, and the arcade of Riolan
(intestinal arterial arcade) !*.
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Figure 1. Mesenteric artery anatomy )

Venous return flows parallel to the
arteries. The inferior mesenteric vein joins
the splenic vein, which then joins the supe-
rior mesenteric vein to form the main portal
vein V.

Pathophysiology

Under normal circumstanc-
es, the human intestine receives 20% of the
cardiac output. Autoregulation of intestinal
perfusion maintains tissue viability in the
presence of a systemic blood pressure of 70
mm Hg. If blood pressure is too low, local
myogenic autoregulation is overtaken by
systemic autoregulation and local protec-
tive mechanisms fail. This results in the
occurrence of ischemia in the intestinal
wall. Ischemic lesions can trigger the pro-
cess of releasing inflammatory mediators
such as cytokines, platelet-activating fac-
tors, and tumor necrosis factor "%

In the early stages of ische-
mia, clinically, there will be complaints of
sudden spasmodic abdominal pain. After 3-
6 hours, there is a painless interval phase
due to intramural pain receptor damage
caused by prolonged hypoperfusion. Acute
circulatory failure causes irreversible mu-
cosal ischemia with leukocyte infiltration.
Damage to the mucosal barrier can cause
bacterial invasion of the intestine, resulting
in bacteremia and sepsis ).

Routine
Onset of abdominal pain diagnostics Pain-free interval Septic shock

B ad

Conservative Specialized  Translocation-derived peritoni
treatments Physician
(ambulance service)

Figure 2. Clinical manifestations of mesenteric is-
chemia based on the time course of the disease !

Ischemic damage to the intestinal
wall is divided into several stages, namely:
- Stage | : limited to the mucosa
- Stage Il : extends into the submucosa

and layers of the muscularis propria
- Stage Il : entire lining of the intestine
(transmural infarction)

Mesenteric blood flow increases 30-
150% after a meal because of the increased
demand for oxygen during digestion. Com-
plaints occur after eating in patients with
early stages of chronic mesenteric ische-
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mia. In the advanced stage, patients usually
complain of permanent abdominal symp-
toms exacerbated by eating. This occurs
due to insufficient blood flow during the
pre-prandial period .

Acute mesenteric ischemia

As many as 90% of cases of ische-
mia are acute. This condition is an emer-
gency and can cause irreversible hy-
poperfusion within hours ). Acute mesen-
teric ischemia has a mortality rate ranging
from 50-70%. Heart failure, atrial fibrilla-
tion, coronary heart disease, arterial hyper-
tension and peripheral vascular disease
have been reported to be risk factors for
acute mesenteric ischemia. Acute ischemia
due to arterial embolism or thrombosis, ve-
nous occlusion, or nonocclusion %)

Embolic and thrombotic acute mesenteric
ischaemia (EAMI/TAMI)

Arterial occlusion is most often due
to thromboembolism. Embolism usually
originates from the left atrium as a result of
atrial fibrillation. Other causes of heart dis-
ease include myocardial infarction, mitral
stenosis, arrhythmias, ventricular aneu-
rysms, and valvular endocarditis . Embo-
lism usually occurs in SMA because it has
a wider diameter and smaller angle than
other arteries. EMI is characterized by sud-
den abdominal pain in patients >70 years of
age and a history of atrial fibrillation. The
location of abdominal pain can vary. Other
symptoms can include nausea and vomit-
ing. Peritonitis may result from infection
progressing to transmural infarction. Symp-
toms that appear can include fever, bloody
diarrhea, and shock .

Occlusion in TAMI is gradual.
Symptoms that appear are called mesenter-
ic angina, namely postprandial abdominal
pain and nausea, causing patients not to
want to eat, feel full easily, and lose
weight. The main risk factors for TAMI are
atherosclerosis and dyslipidemia Y.
Venous acute mesenteric ischaemia (VAMI)

VAMI is more common in younger
patients with milder symptoms. Fifty per
cent of patients have risk factors such as a
history of deep vein thrombosis or pulmo-
nary embolism. Distal venous thrombosis is
more at risk for hemorrhagic infarction
compared to proximal veins. This is due to
collateral connections between the mesen-
teric and systemic veins in the proximal
part M,
VAMI is not associated with post-
prandial symptoms. This type of ischemia
is usually characterized by subacute ab-
dominal pain lasting up to 2 weeks. Other
symptoms may include flatulence, ab-
dominal distension, fever, and the presence
of blood on stool examination "),
ischaemia

Non-occlusive mesenteric

(NOMI)

Intestinal ischemia can occur due to
decreased intestinal perfusion caused by
shock states such as sepsis, hemorrhagic, or
cardiogenic. The shock causes a drop in
systemic blood pressure, which results in
reflex vasoconstriction of the mesenteric
arteries to divert blood supply to the brain
and heart .

Some patients with mesenteric is-
chemia caused by NOMI have risk factors,
including age > 50 years, history of myo-
cardial infarction, congestive heart failure,
aortic insufficiency, cardiopulmonary by-
pass, kidney or liver disease, or major ab-
dominal surgery . Incidence increases in
patients on chronic hemodialysis with sub-
sequent hypovolemia and intestinal vaso-
spasm in patients after cardiac surgery "'%.
The diagnosis of NOMI can be suspected in
patients with mesenteric hypoperfusion due
to shock and vasoconstrictor drugs if there
is an unexpected deterioration in the clini-
cal condition. Symptoms may include acute
abdominal pain, bloating, abdominal dis-
tension, and blood on stool examination.
NOMI can also be a silent disease in criti-
cally ill patients. Findings on CT may mim-
ic other intestinal diseases such as enteritis
and colitis %%,
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Table 1. Causes of mesenteric infarction by etiology "

Arterial Occlusion Venous Occlusion Nonocclusion
Arrhythmia Infiltrative Hypovolemia
myocardial infarction Neoplasm Hypotension

Valve disease

Inflammation (acute pancrea-

Low cardiac output

titis, appendicitis, diverticuli-

tis, peritonitis)
Atherosclerosis

Right heart failure

Prolonged hypotension Infiltrative

Hypercoagulable disorder

Chemotherapy
Immunosuppression

Drugs that cause vasoconstriction
(digitalis, vasopressin, adrenaline, nora-
drenaline)

Medications that cause hypotension
(diuretics, antihypertensives, antidepres-
sants)

Diagnosis

Physical examination and laborato-
ry results are not sensitive and specific
enough to diagnose mesenteric ischemia.
So the clinician must have a broad differen-
tial diagnosis in Patients with complaints of
abdominal pain ""®. Examination of serum
lactate can describe the presence of anaero-
bic metabolism in ischemic tissue. Howev-
er, this examination is non-specific V. In-
vestigation in the form of multidetector
computed tomography (MDCT) is accurate
and non-invasive and has high specificity
and sensitivity. This examination is a first-
line imaging method for diagnosing mesen-
teric ischemia ">,

Figure 3. Main mesenteric artery anatomy on sagit-
tal CT scan: celiac trunk (*), SMA (white arrow),
IMA (orange arrow), abdominal aortic branch (+)"

The MDCT image is taken from the
hepatic dome to the perineum so the entire
intestine can be seen. Triphasic CT per-
formed was precontrast scanning, arterial
and venous phase. A non-contrast CT scan
may be performed before a contrast CT
scan to detect vascular calcifications, intra-
vascular thrombi, and intramural hemor-
rhage. Contrast CT can identify the pres-
ence of mesenteric vessel thrombus, abnor-
mal intestinal wall enhancement, and em-
bolism or infarction in other organs. CT
angiography can accurately depict mesen-
teric vascular anatomy and can differentiate
occlusive and non-occlusive mesenteric
ischemia *12),

Figure 4. Abdominal contrast-enhanced CT in a 54-
year-old female patient with SMA thrombosis
(g\;vhite arrows) (a) coronal section, (b) axial section

The CT appearance of mesenteric
ischemia varies depending on the pathogen-
esis of bowel ischemia, the location and
extent of ischemia, the state of the collat-
eral circulation, the degree of acuteness,
duration and presence of superimposed
bowel wall infection, or the presence of
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bowel perforation. If bleeding or edema
occurs, the bowel wall may thicken up to
15 mm. In contrast to cases of arterial oc-
clusion or transmural infarction, intramural
nerves and intestinal musculature are dam-
aged, resulting in a "paper thin wall" ap-
pearance, namely dilation and loops filled
with gas or liquid with extreme thinning of
the intestinal wall. Dilatation occurs due to
intestinal peristaltic disturbances due to is-
chemic damage to the intestinal wall. Intes-
tinal ischemia may manlfest as hypoattenu-
ation or hyperattenuating "

On non-contrast CT, hypoattenua-
tion indicates bowel wall edema, whereas
hyperattenuation indicates intramural hem-
orrthage and infarction. On CT with con-
trast, "pale ischaemia” or loss of bowel en-
hancement may be found, whereas in the
postperfusmn period, bowel hyperenhance-
ment or “shock bowel” may be found .

Treatments

Treatment is given based on the pa-
tient's clinical status and radiological find-
ings. Emergency surgery was performed on
a patient with an unstable condition and
signs of peritonitis. If there are no signs of
peritonitis or intestinal gangrene, pharma-
cotherapeutic intervention with local fibri-
nolysis or embolectomy can be 3performed
in cases of peripheral embolism

Other treatments, such as admln—
istration of fluids, systemic anticoagulants,
correction of electrolytes and blood gases,
and antibiotics, can be given. Anticoagu-
lants in the form of heparin 5000 units were
started intraoperatively and continued with
a controlled dose. Broad-spectrum antibiot-
ics should be given early to prevent the pro-
gression of infection that can lead to sepsis.
Close monitoring is also necessary to moni-

g)r )for possible secondary organ failure

Surgery

Surgery is performed when there
are signs of peritonitis, central SMA occlu-
sion, or failure of endovascular action. The
primary goal of surgery is to obtain arterial
reperfusion prior to bowel resection. Resec-
tion is performed on parts of the intestine

where irreversible ischemia has occurred
(3,6,8,13)

Endovascular

The endovascular technique is per-
formed in hemodynamically stable patients
without signs of peritonitis. This action
aims to reopen the main branches of the
artery so that the part that is still occluded
can be perfused and produce good collat-
eral growth. This treatment consists of
catheter aspiration embolectomy angi-
ography and catheter lysis with recombi-
nant tissue plasminogen activator, uroki-
nase, or pharmacotherapy with prostaglan-
din El. In cases of thrombosis, recanaliza-
tion is followed by stent placement *'*9,

NOMI management

In hemodynamically stable patients,
catheter angiography is recommended as
therapy. Vasodilators are injected so that
they can restore vascular spasms. Immedi-
ate surgery is performed on patients with
suspected gangrene ®'°

Differential diagnosis
Ischemia colitis

Ischemia colitis and mesenteric
have the same etiological factors. However,
the symptoms that appear are different. In
colitis, symptoms often appear within a few
hours, abdominal pain is moderate, and ac-
companled by sanguineous diarrhea. The
therapy given is conservative W,

Thrombosis Mesenteric Vein

Thrombosis can occur in stagnant
blood flow, hypercoagulability, and vascu-
lar disorders. Venous thrombosis can also
cause irreversible bowel wall damage if it
is centrally located and affects the periph-
ery. There is 3 pathogenesis that causes in-
testinal venous thrombosis, namely direct
injury caused by acute pancreatitis, inflam-
matory bowel disease, or surgical trauma;
local venous congestion due to portal hy-
pertension or congestive heart disease; and
thrombophilia. Symptoms are non-specific
and depend on the extent of the thrombosis.
CT with biphasic contrast can be performed
to support the diagnosis. Surgery is per-
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formed on patients with signs of peritonitis.
Thrombolysis with an antegrade transmes-
enteric catheter can be performed intraoper-
atively to assist local thrombus lysis. In sta-
ble patients without signs of peritonitis, re-
canalization was performed via transjugular
transhepatic access with or without a
transjugular  intrahepatic  portosystemic
shunt (TIPS). Anticoagulation with intrave-
nous unfractionated heparin can be given to
patients with an initial diagnosis without
signs of peritonitis **'"!®,

Chronic mesenteric ischemia

Chronic mesenteric ischemia occurs
in as many as 10%. This type can cause
complaints of postprandial abdominal pain,
fear of eating, and weight loss. Chronic is-
chemia can also develop into acute again.
The increasing incidence of cardiovascular
disease in old age, obesity, and diabetes
mellitus contributes to the increased inci-
dence of chronic mesenteric ischemia ',

Etiology

Causes of chronic mesenteric ische-
mia are divided into occlusive and nonoc-
clusive types (NOMI). Occlusive chronic
ischemia is caused by atherosclerosis, me-
dian arcuate ligament syndrome (MALS),
vasculitis, or mesenteric venous thrombosis
(MVT). Atherosclerosis is the most com-
mon occlusive cause. Associated risk fac-
tors are smoking, hypertension, diabetes,
hypercholesterolemia, and a family history
of cardiovascular disease .

MALS, formerly called Dunbar
syndrome, is a symptomatic eccentric com-
pression of the celiac trunk by the median
arcuate ligament (MAL). Fibrous arches of
the ligaments unite with the diaphragmatic
crura. Compressions become more painful
during maximal expiration ", Vasculitis is
a rare cause of chronic ischemia. This con-
dition often occurs in patients with poly-
arteritis nodosa, immunoglobulin (Ig) A
vasculitis, and Takayasu arteritis. MVT can
cause an acute condition due to obstruction.
This cause is rare because collateral veins
usually form more quickly “*.

Chronic NOMI occurs in patients
with typical symptoms in the absence of
ischemic mucosal stenosis or occlusion.
This type is characterized by low-grade is-
chemia associated with heart failure, pul-
monary hypertension, chronic obstructive
pulmonary disease, mesenteric arterial vas-
ospasm, low blood flow conditions (eg, pa-
tients with chronic renal failure on hemodi-
alysis) and chronic anemia “2?

Occlusive chronic mesenteric ischemia Non-occlusive mesenteric ischemia (NOMI)

Mediar
syndrome (MALS)

(lz)igure 5. Etiology of Chronic Mesenteric Ischemia

Diagnosis

Symptoms of chronic mesenteric
ischemia include postprandial abdominal
pain, starting from 10-30 minutes after eat-
ing and lasting up to 1-2 hours. Patients
usually adapt their diet to prevent postpran-
dial pain by eating smaller portions. This
can also lead to fear of eating and weight
loss at a later stage. Other complaints can
be diarrhea and nausea. On physical exami-
nation, an abdominal bruit may be found
(4,8,19,20,22)

On laboratory examination, there
are no specific biomarkers indicating the
occurrence of chronic mesenteric ischemia.
Computed tomography angiography (CTA)
and contrast-enhanced magnetic resonance
angiography (CE-MRA) are the gold stand-
ards for examining patients with suspected
chronic mesenteric ischemia. CTA can de-
tect the presence of atherosclerotic plaques
and calcifications. This test has a sensitivity
of 100% and a specificity of 95-100%
(4,19,20,23)

Functional tests by visible light
spectroscopy (VLS) are performed during
gastrointestinal endoscopy. Measurement
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of oxygen saturation in the upper gastroin-
testinal mucosa was performed with an en-
doscope connected to a VLS oximeter. In
diagnosing chronic ischemia, VLS has a

(34621(1))sitivity of 90% and a specificity of 60%

Management

Revascularization is indicated in
patients with chronic mesenteric ischemia
to relieve symptoms, improve quality of
life, and increase life expectancy to prevent
bowel infarction. Endovascular revasculari-
zation is the treatment of choice in chronic
ischemia. Stent placement is also per-
formed with vascular stenosis. Revasculari-
zation surgery is performed when endovas-
cular techniques fail, are not performed be-
cause of extensive occlusion and calcifica-
tion, or contraindications to radiation or
contrast media ®. Treatment for MALS
consists of surgical removal of the MAL,
fused diaphragmatic sections, and celiac
plexus excision. If stenosis of the celiac
artery persists afterwards, bypass surgery or

gggigxascular therapy may be performed

Differential diagnosis

Chronic mesenteric ischemia has a
similar differential diagnosis of abdominal
pain such as chronic pancreatitis, celiac dis-
ease, duodenal ulcer, abdominal malignan-
¢y, and irritable bowel syndrome (IBS) !*.

CONCLUSION

Mesenteric ischemia occurs due to a
lack of blood flow in the mesenteric circu-
lation, which causes the metabolic needs of
the intestine to be unfulfilled. Ischemia can
be either acute or chronic. In the acute
phase, it is an emergency and can be life-
threatening. The clinical presentation is non
-specific, making it difficult to diagnose
directly, and other modalities are needed
for a proper diagnosis. Selection of fast and
appropriate management is also needed
based on the cause of ischemia, the pa-
tient's clinical condition, and the availabil-
ity of health facilities. This is important to
improve the quality of life and prevent pa-

tient mortality.
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