REVIEW
CME
CREDIT

EDUCATIONAL OBJECTIVE: Readers will include ischemic colitis in the differential diagnosis when assessing
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Clinical approach
to colonic ischemia
N ABSTRACT
Typical clinical manifestations of colonic ischemia
include rapid onset of mild abdominal pain and tenderness over the affected bowel, followed by a mild amount
of hematochezia within a day of the onset of pain. Most
patients have transient, nongangrenous ischemia, but
some have severe ischemia.

N KEY POINTS
The incidence of colonic ischemia is difficult to ascertain,
as most cases are transient and either not reported or
misdiagnosed.

colitis is one of the diagnoses that
Iwithschemic
should be considered when patients present
abdominal pain, diarrhea, and intestinal

bleeding (others are infectious colitis, inflammatory bowel disease, diverticulitis, and colon
cancer). Its incidence is difficult to determine,
as many mild cases are transient and are either
not reported or misdiagnosed. However, it is
the most common type of intestinal ischemia1
and is responsible for an estimated 1 in 2,000
hospital admissions.2
In this review, we review the main causes
of and risk factors for colonic ischemia and discuss how to diagnose and treat it.
N BLOOD SUPPLY IS TENUOUS
IN ‘WATERSHED’ AREAS

Most cases are in the elderly.
The clinical presentation is not specific, as other conditions also present with abdominal pain and hematochezia.
The most common mechanisms are hypotension and
hypovolemia caused by dehydration or bleeding that
results in systemic hypoperfusion.
Endoscopy has become the diagnostic procedure of
choice.
Although most patients can be treated conservatively
with intravenous fluids, bowel rest, and antibiotics, some
develop peritonitis or clinically deteriorate and require
surgery.

The superior and inferior mesenteric arteries
have an extensive network of collateral blood
vessels at both the base and border of the mesentery, called the arch of Riolan and the marginal artery of Drummond, respectively.
During systemic hypotension, ischemic
injury most often occurs at “watershed” areas, where the collateral arteries are small and
narrow. These involve the terminal branches
of the superior mesenteric artery supplying
the splenic flexure and those of the inferior
mesenteric artery supplying the rectosigmoid
junction. (FIGURE 1).3,4 Although any area of the
colon can be affected, approximately 75% of
cases involve the left colon, and nearly 25%
involve the splenic flexure.5
N MANY POSSIBLE CAUSES AND FACTORS
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Colonic ischemia is caused by a diminution of
the colonic blood supply that is so severe that
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TABLE 1

Causes of ischemic colitis
Systemic hypoperfusion
Cardiac failure
Septic shock
Hemorrhagic shock
Pancreatitis
Hypovolemia
Diuretics
Hemodialysis
Long-distance running
Major cardiovascular surgery
Coronary artery bypass grafting
Aorta repair
Snake venom
Anaphylaxis
Thrombosis or embolism
Congenital hypercoagulable state
Factor V Leiden mutation
Prothrombin G20210A mutation
Protein C or S deficiency
Antithrombin III deficiency
Acquired hypercoagulable state
Antiphospholipid syndrome
Anticardiolipin antibodies
Lupus anticoagulant
Disseminated intravascular coagulation
Oral contraceptive pills
Paroxysmal nocturnal hemoglobinuria
Arterial emboli (cardiac)
Cholesterol emboli

Right-sided
ischemic
colitis tends to
be more severe
than left-sided metabolic demands are not met. This diminuischemic colitis tion is most often the result of a decrease in

systemic perfusion or an anatomic occlusion.
Although it can be associated with many medical and surgical conditions (TABLE 1), a specific
cause cannot be determined in most cases.
Age. Ischemic colitis most often occurs
in elderly people; the average age is 70 years.6
Binns and Isaacson7 suggest that age-related
tortuosity of the colonic arteries increases
vascular resistance and contributes to colonic
ischemia in elderly patients.
Hypotension and hypovolemia are the
most common mechanisms of colonic ischemia. Hypotension can be due to sepsis or
impaired left ventricular function, and hypovolemia can be caused by dehydration or
bleeding. These result in systemic hypoperfusion, triggering a mesenteric vasoconstrictive
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Small-vessel disease
Atherosclerosis
Diabetes
Hypertension
Hyperlipidemia
Vasculitis
Systemic lupus erythematosus
Polyarteritis nodosa
Wegener granulomatosis
Rheumatoid arthritis
Radiation
Amyloidosis
Iatrogenic
Surgical
Colectomy with inferior mesenteric artery ligation
Endoscopic retrograde cholangiopancreatographyrelated mesenteric hematoma
Drugs
Alosetron (Lotronex)
Antihypertensive drugs
Digoxin
Cocaine
Interferon-ribavirin
Nonsteroidal anti-inflammatory drugs
Pseudoephedrine
Psychotropic drugs
Vasopressors

reflex. Once the hypoperfusion resolves and
blood flow to the ulcerated portions resumes,
bleeding develops from reperfusion injury.8
Cardiac thromboembolism can also contribute to colonic ischemia. Hourmand-Ollivier et al9 found a cardiac source of embolism
in almost one-third of patients who had ischemic colitis, suggesting the need for routine
screening with electrocardiography, Holter
monitoring, and transthoracic echocardiography.
Myocardial infarction. Cappell10 found,
upon colonoscopic examination, that about
14% of patients who developed hematochezia after a myocardial infarction had ischemic
colitis. These patients had more complications and a worse in-hospital prognosis than
did patients who had ischemic colitis due to
other causes.11
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M Why some areas of the colon are prone to ischemia
The colon is protected from ischemia by a collateral blood supply via the marginal artery of Drummond,
a system of arcades connecting the major arteries. The anatomy is highly variable, however, and certain areas
are more vulnerable in some people.
Vasa recta

Marginal artery
of Drummond

Middle
colic
artery
Right
colic
artery

The right colon
may be vulnerable in
systemic low-flow
states, as the marginal
artery of Drummond
is poorly developed
here in 50% of the
population.

Ileocolic
artery

Inferior
mesenteric
artery

Superior
mesenteric
artery

The splenic flexure (Griffith’s
point) is vulnerable to ischemia
because the marginal artery
of Drummond is occasionally
tenuous here and is absent in
up to 5% of patients; a 1.2- to
2.8-cm2 area may be
devoid of vasa recta.

Vasa recta

Left
colic
artery
Marginal artery
of Drummond

The rectosigmoid junction (Sudek’s
point) is also vulnerable because it
is distal to the last collateral
connection with proximal arteries.
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FIGURE 1. The arteries supplying the large intestine. In spite of an extensive network of collateral arteries,
the watershed areas between major arteries are vulnerable to hypoperfusion.
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Major vascular surgical procedures can
disrupt the colonic blood supply, and in two
case series,12,13 up to 7% of patients who underwent endoscopy after open aortoiliac reconstructive surgery had evidence of ischemic
colitis. In other series,14,15 the segment most
often affected was the distal left colon, and the

cause was iatrogenic ligation of the inferior
mesenteric artery or intraoperative hypoperfusion in patients with chronic occlusion of
this artery. Endovascular repair of aortoiliac
aneurysm also carries a risk of ischemic colitis,
though this risk is smaller (< 2%).16
Hypercoagulable states. The role of ac$- &7& - "/%$- * /* $+ 0 63/"- 0 ' . & %* $* /&   7 0 - 6. & t  /6. #& 3  + 6-:   

403

COLONIC ISCHEMIA

A cause is not
determined in
most cases
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quired or hereditary hypercoagulable states in
colonic ischemia has not been extensively investigated and remains poorly understood.
Conditions that increase clotting can cause
thrombotic occlusion of small vessels that supply the colon, leading to ischemia. In small
retrospective studies and case reports,17–26 28%
to 74% of patients who had ischemic colitis
had abnormal results on tests for protein C deficiency, protein S deficiency, antithrombin III
deficiency, antiphospholipid antibodies, the
factor V Leiden mutation, and the prothrombin G20210A mutation. However, in what
percentage of cases the abnormality actually
caused the ischemic colitis remains unknown.
Arnott et al27 reported that 9 of 24 patients
with ischemic colitis had abnormal results on
testing for hypercoagulable conditions. Three
patients had mildly persistent elevation in
anticardiolipin antibodies, but none had the
factor V Leiden mutation or a deficiency of
protein C, protein S, or antithrombin.
Koutroubakis et al20 reported significantly
higher prevalences of antiphospholipid antibodies and heterogeneity for the factor V
Leiden mutation in 35 patients with a history
of ischemic colitis than in 18 patients with diverticulitis and 52 healthy controls (19.4% vs 0
and 1.9%, 22.2% vs 0 and 3.8%, respectively).
Overall, 26 (72%) of 36 patients had at least
one abnormal hypercoagulable test result.
Most patients with ischemic colitis are
relatively old (over 60 years), and many
have multiple concomitant vascular risk factors, suggesting that many factors contribute
to ischemic colitis and that thrombophilia is
not necessarily the direct cause. Hypercoagulable states may play a more important role
in young, healthy patients who present with
chronic or recurrent colonic ischemia.
Because no large clinical trials have been
done and data are scarce and limited to case
reports and small retrospective studies, a
hypercoagulable evaluation is reserved for
younger patients and those with recurrent,
unexplained ischemic colitis.
Even if we detect thrombophilia, nobody
yet knows what the appropriate medical
treatment should be. Although some cases
of ischemic colitis with associated thrombophilia have been successfully treated with
anticoagulants,28,29 the benefit of diagnosing

and treating a hypercoagulable state in ischemic colitis is still unproven. Therefore, oral
anticoagulation should be used only in those
in whom a hypercoagulable state is the most
likely cause of severe or recurrent colonic
ischemia.
There are no official guidelines on the duration of anticoagulation in such patients, but
we treat for 6 months and consider indefinite
treatment if the ischemic colitis recurs.
Medications that should always be considered as possible culprits include:
r Alosetron (Lotronex), which was temporarily withdrawn by the US Food and Drug
Administration because of its association
with ischemic colitis when prescribed to
treat diarrhea-predominant irritable bowel
syndrome.30 It was later reinstated, with
some restrictions.
r Digitalis
r Diuretics
r Estrogens
r Danazol (Danocrine)
r Nonsteroidal anti-inflammatory drugs
r Tegaserod (Zelnorm)
r Paclitaxel (Abraxane)
r Carboplatin (Paraplatin)
r Sumatriptan (Imitrex)
r Simvastatin (Zocor)
r Interferon-ribavirin31
r Pseudoephedrine (eg, Sudafed).32
Endoscopic retrograde cholangiopancreatography can cause ischemic colitis if the
rare life-threatening complication of mesenteric hematoma occurs.33
Chronic constipation can lead to colonic
ischemia by increasing intraluminal pressure,
which hinders blood flow and reduces the arteriovenous oxygen gradient in the colonic
wall.34,35
Long-distance running can cause sustained bouts of ischemia, likely due to shunting of blood away from the splanchnic circulation, along with dehydration and electrolyte
abnormalities. Affected runners present with
lower abdominal pain and hematochezia. The
colitis usually resolves without sequelae with
rehydration and electrolyte correction.36
Vasospasm has been described as a cause
of ischemia. During systemic hypoperfusion,
vasoactive substances shunt blood from the
gut to the brain through mesenteric vasocon-
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striction.37 This phenomenon can occur in
dehydration-induced hypotension, heart failure, septic shock, or exposure to drugs such
as antihypertensive medications, digoxin,
or cocaine. Necrosis of the villous layer and
transmural infarctions can occur with uninterrupted ischemia lasting more than 8 hours.38
Snake venom. The bite of Agkistrodon
blomhoffii brevicaudus, a pit viper found in China and Korea, was recently reported to cause
transient ischemic colitis due to disseminated
intravascular coagulation. The condition resolved in about 10 days after treatment with
polyvalent antivenom solution, transfusion of
platelets and fresh frozen plasma, and empirically chosen antibiotics, ie, ampicillin-sulbactam (Unasyn) and metronidazole (Flagyl).39
N CLINICAL MANIFESTATIONS
As stated above, ischemic colitis should be
included in the differential diagnosis when
assessing patients with abdominal pain, diarrhea, or bloody stools.
Typical presentation
The typical presentation of acute colonic ischemia includes:
r Rapid onset of mild abdominal pain
r Tenderness over the affected bowel area,
usually on the left side near the splenic
flexure or the rectosigmoid junction
r Mild to moderate hematochezia beginning
within 1 day of the onset of abdominal
pain. The bleeding is often not profuse and
does not cause hemodynamic instability or
require transfusion.40
Differentiate from mesenteric ischemia
It is important to differentiate between ischemic colitis and mesenteric ischemia, which is
more serious and affects the small bowel.
Most patients with acute mesenteric
ischemia complain of sudden onset of severe
abdominal pain out of proportion to the tenderness on physical examination, they appear
profoundly ill, and they do not have bloody
stools until the late stages. They need urgent
mesenteric angiography or another fast imaging test.4
In contrast, many patients with chronic
mesenteric ischemia (or “abdominal angina”)

report recurrent severe postprandial abdominal
pain, leading to fear of food and weight loss.
Varies in severity
The severity of ischemic colitis varies widely, with hypoperfusion affecting as little as a
single segment or as much as the entire colon. Over three-fourths of cases are the milder,
nongangrenous form, which is temporary and
rarely causes long-term complications such as
persistent segmental colitis or strictures.41 In
contrast, gangrenous colonic ischemia, which
accounts for about 15% of cases, can be lifethreatening.
Colonic ischemia can be categorized according to its severity and clinical presentation42:
r Reversible colonopathy (submucosal or intramural hemorrhage)
r Transient colitis (45% of cases were reversible or transient in a 1978 report by Boley
et al43)
r Chronic colitis (19% of cases)
r Stricture (13%)
r Gangrene (19%)
r Fulminant universal colitis.
The resulting ischemic injury can range
from superficial mucosal damage to mural or
even full-thickness transmural infarction.44
Although most cases involve the left colon,
about one-fourth involve the right. Right-sided colonic ischemia tends to be more severe:
about 60% of patients require surgery (five
times more than with colitis of other regions),
and the death rate is twice as high (close to
23%).45

The role
of hypercoagulable
states in
ischemic colitis
is still unclear

N DIAGNOSIS DEPENDS ON SUSPICION
The diagnosis of colonic ischemia largely depends on clinical suspicion, especially since
many other conditions (eg, infectious colitis,
inflammatory bowel disease, diverticulitis, colon cancer) present with abdominal pain, diarrhea, and hematochezia. One study showed
that a clinical presentation of lower abdominal
pain or bleeding, or both, was 100% predictive
of ischemic colitis when accompanied by four
or more of the following risk factors: age over
60, hemodialysis, hypertension, hypoalbuminemia, diabetes mellitus, or drug-induced constipation.46
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FIGURE 2. Mildly active ischemic colitis with
a large superficial ulcer in the watershed
area of the splenic flexure.

FIGURE 3. Severely active ischemic colitis with
extensive ulceration and submucosal hemorrhage distributed segmentally in the distal
transverse colon and descending colon.

Stool studies can identify organisms
Invasive infections with Salmonella, Shigella,
and Campylobacter species and Eschericia coli
O157:H7 should be identified early with stool
studies if the patient presents as an outpatient
Drugs should
or has been hospitalized less than 72 hours.
Parasites such as Entamoeba histolytica and Analways be
giostrongylus costaricensis and viruses such as
considered as cytomegalovirus should be considered in the
possible culprits differential diagnosis, as they can cause ischemic colitis.41,47 Clostridium difficile should be
excluded in those exposed to antibiotics.

is more sensitive for detecting mucosal changes, it directly visualizes the mucosa, and it can
be used to obtain biopsy specimens.48
Colonoscopy is performed without bowel
preparation to prevent hypoperfusion caused
by dehydrating cathartics. In addition, the
scope should not be advanced beyond the
affected area, and minimal air insufflation
should be used to prevent perforation.
Endoscopic findings can help differentiate
ischemic colitis from other, clinically similar
diseases. For instance, unlike irritable bowel
disease, ischemic colitis tends to affect a discrete segment with a clear delineation between
affected and normal mucosa, it spares the rectum, the mucosa heals rapidly as seen on serial
colonoscopic examinations, and a single linear ulcer, termed the “single-stripe” sign, runs
along the longitudinal axis of the colon.49,50
In early and mild disease (FIGURE 2), the
mucosa is pale and edematous with petechiae,
and the single-stripe sign is present.
As ischemia progresses, hemorrhagic nodules appear (visible as “thumbprinting” on
barium enema radiographs), usually in the
company of erythematous mucosa with dispersed ulcerations and submucosal hemorrhage (FIGURE 3). Severe ischemia causing gangrene usually manifests as cyanotic mucosal
nodules and hemorrhagic ulcerations.51–53

Blood tests may indicate tissue injury
Although no laboratory marker is specific for
ischemic colitis, elevated serum levels of lactate,
lactate dehydrogenase, creatine kinase, or amylase may indicate tissue injury. The combination of abdominal pain, a white blood cell count
greater than 20 × 109/L, and metabolic acidosis
suggests intestinal ischemia and infarction.
Endoscopy is the test of choice
Endoscopy has become the diagnostic test of
choice in establishing the diagnosis of ischemic colitis, although computed tomography
(CT) can provide suggestive findings and exclude other illnesses. Colonoscopy has almost
completely replaced radiography with bariumenema contrast as a diagnostic tool because it
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Clinical and endoscopic findings
of ischemic colitis
Peritoneal signs
Fulminant ischemic colitis

Intravenous fluids, antibiotics,
nothing by mouth for 48–72 hours
Hemodynamic stabilization
Discontinue or avoid vasoconstrictive
agents
Nasogastric tube if ileus is present

Stable or improving

Laparotomy
Resection of involved bowel

Continued diarrhea, bleeding,
and protein-losing colonopathy
for more than 2 or 3 weeks

Consider repeat colonoscopy after 1–2 weeks

Segmental colitis

Normal

Symptomatic
Recurrent fever
Sepsis

Asymptomatic

Stricture formation

Observe

FIGURE 4. Management of colonic ischemia.
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Biopsy features are not specific, as findings
of hemorrhage, capillary thrombosis, granulation tissue with crypt abscesses, and pseudopolyps can also be seen in other conditions,
such as Crohn disease.54,55
Imaging studies are not specific
Imaging studies are often used, but the findings lack specificity.
Plain abdominal radiography can help only
in advanced ischemia, in which distention or
pneumatosis can be seen.
CT with contrast can reveal thickening
of the colon wall in a segmental pattern in
ischemic colitis, but this finding also can
be present in infectious and Crohn colitis.
CT findings of colonic ischemia also include
pericolic streakiness and free fluid. Pneumatosis coli often signifies infarcted bowel.56
However, CT findings can be completely
normal in mild cases or if done early in the
course.

Angiography in severe cases
Since colonic ischemia is most often transient, mesenteric angiography is not indicated in mild cases. Angiography is only considered in more severe cases, especially when
only the right colon is involved, the diagnosis
of colonic ischemia has not yet been determined, and acute mesenteric ischemia needs
to be excluded. A focal lesion is often seen in
mesenteric ischemia, but not often in colonic
ischemia.

Endoscopy
has become
the diagnostic
procedure of
choice for
ischemic colitis

Looking for the underlying cause
Once the diagnosis of ischemic colitis is made,
an effort should be made to identify the cause
(TABLE 1). The initial step can be to remove or
treat reversible causes such as medications or
infections. As mentioned earlier, electrocardiography, Holter monitoring, and transthoracic echocardiography should be considered
in patients with ischemic colitis to rule out
cardiac embolic sources.9 A hypercoagulable
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workup can be done, but only in young patients without other clear causes or patients
with recurrent events.
N CONSERVATIVE TREATMENT
IS ENOUGH FOR MOST
Conservative therapy with intravenous fluids,
hemodynamic stabilization, discontinuation
or avoidance of vasoconstrictive agents, bowel rest, and empiric antibiotics is effective in
most cases (FIGURE 4).
Empirically chosen broad-spectrum antibiotics that cover both aerobic and anaerobic
coliform bacteria are reserved for patients with
moderate to severe colitis to minimize bacterial translocation and sepsis.
Whenever symptomatic ileus is present, a
nasogastric tube should be placed to alleviate
vomiting and abdominal discomfort.
Antiplatelet agents have not been evaluated in treating ischemic colitis and are
generally not used. As mentioned earlier,
anticoagulation has been used in patients
who have been proven to have hypercoagulable conditions,28,29 but its benefit is not yet
proven. Currently, if the coagulation profile
is abnormal, anticoagulation should be used
only in cases of recurrent colonic ischemia or
in young patients with severe cases in the absence of a clear cause. Anticoagulation should
also be used in confirmed cases of cardiac embolization.

With conservative therapy,
up to 85%
of patients
improve within
a few days
Surgery for some

Exploratory laparotomy with possible subtotal or segmental colectomy may be needed in
acute, subacute, or chronic settings.42 Acute
indications include peritoneal signs, massive
bleeding, and fulminant ischemic colitis. Sub-
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