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Abstract Ischemic colitis is the most common type of
intestinal ischemia and has a clinical spectrum of injury that
ranges from mild and transient ischemia to acute fulminant
colitis. The aim of this study was to explore endoscopic
findings and clinicopathologic characteristics of ischemic
colitis and be accurate enough to avoid missed diagnosis or
misdiagnosis. A retrospective analysis was undertaken of
endoscopy findings and clinicopathologic characteristics of
85 cases of ischemic colitis from March 2005 to April 2008
in the endoscopy center of our hospital. All cases underwent
colonoscopy with biopsy within 2 weeks of the onset of
symptoms, and all specimens with forceps were stained
with hematoxylin—eosin and observed under light micros-
copy. Of the 85 cases of ischemic colitis (24 men and 61
women, average age 61.36 + 14.49 years old, range 29—
84), 71 were over 50 years of age. These cases were asso-
ciated with the basal diseases such as hypertension,
cardiovascular disorders, diabetes, and hematological dis-
eases as well as a history of abdominal operation. The
clinical features usually presented with sudden onset of
abdominal pain, diarrhea, and hematochezia. Ischemic
lesions were located mainly in the left colon with segmental
form (only descending colon affected 16%, only splenic
flexure 14%, and only sigmoid colon 23%). The 85 patients
consisted of the non-gangrenous type (82), which were
composed of reversible IC (76) and chronic IC (6), and the
gangrenous type (3). Endoscopic appearance of the tran-
sient ischemic colitis consisted of petechial hemorrhages,
edematous and fragile mucosa, segmental erythema,
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scattered erosion, longitudinal ulcerations, and sharply
defined segment of involvement. Ischemic colitis of stric-
ture was characterized by full-thickness mucosa, lumens
stricture, and diseased haustrations. The mucosa of gan-
grenous colitis with cyanotic and pseudopolyps was
endoscopically observed as well. Clinicopathologic char-
acteristics showed mucosal inflammation accompanied by
erosion, granulation tissue hyperplasia and gland atrophy,
lamina propria hemorrhage, and macrophages with hemo-
siderin pigmentation in submucosa in particular. Although
endoscopy findings and clinicopathologic characteristics of
ischemic colitis are nonspecific, colonoscopy with biopsy
plays a vital role in the early diagnosis of ischemic colitis.

Keywords Ischemic colitis - Endoscopy -
Clinicopathology

Introduction

Ischemic colitis (IC) is associated with inadequate blood
flow to the colon and the resultant colonic inflammation.
Ischemic colitis is the most common vascular disorder of
the intestinal tract and the second most common cause of
lower digestive bleeding, accounting for approximately
50-60% of all gastrointestinal ischemic episodes [1-4].
During the ischemic period, colonic injury is mediated by
hypoxia, followed by reperfusion injury when blood flow
returns [5]. It is usually a segmental process, mainly
involving the “watershed” areas of the splenic flexure,
descending colon, or rectosigmoid junction [3, 6]. Usual
clinical manifestation is one of sudden onset of left lower
quadrant pain, followed by the passage of bright red blood
per rectum. Other presentations include fever, diarrhea, and
even necrosis, perforation, peritonitis, and septic shock. In
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recent years, with the improvement of diagnostic devices,
together with an ageing population, the number of patients
with ischemic colitis is on the increase. Regrettably, there
are no widely accepted diagnostic criteria for ischemic
colitis, so how to improve diagnosis of ischemic colitis
plays a role important in therapy and prognosis of ischemic
colitis. In this study, we made a retrospective analysis of
endoscopy findings and clinicopathologic characteristics of
85 cases of ischemic colitis in the endoscopy center of our
hospital in order to avoid missed diagnosis and or
misdiagnosis.

Patients and Methods

This retrospective study was performed on 85 consecutive
patients in the endoscopy center of Gulou Hospital Affiliated
to the Medical School of Nanjing University (Nanjing,
China) from March 2005 to April 2008. Diagnosis of
ischemic colitis was established from clinical, colonoscopic,
and pathologic findings, partly combined with abdominal

Table 1 Clinical characteristics of patients with ischemic colitis

computed tomography, plain abdominal radiography, and
angiography. Patients with inflammatory bowel disease and
Clostridium difficile colitis were excluded. All patients
underwent colonoscopy within 2 weeks from the onset of
ischemic colitis. Written informed consent was obtained
from each patient before colonoscopic examination
(Olympus CF-2401I or CF-H260AZI, Tokyo, Japan). When a
lesion was detected by standard colonoscopic observation,
small biopsy specimens were obtained with forceps.

Clinical variables obtained for all patients included age,
gender, and associated risk factors (Table 1). Ischemic
colitis is classified as non-gangrenous, involving mucosa
and submucosa, or gangrenous. Non-gangrenous ischemic
colitis is further subclassified into transient, reversible IC
and irreversible IC including chronic and stricture.

All tissue samples from the 85 patients with forceps
were fixed in 4% buffered paraformaldehyde, processed
routinely, embedded in paraffin, and stained with hema-
toxylin—eosin (H-E). Two pathologists independently
examined the slides under light microscopy (Olympus,
Tokyo, Japan).

Characteristics Age groups, y
All age groups 20-30 31-40 41-50 51-60 61-70 71-80 81-90

Patients per age group 85 2 3 9 24 20 22 5
Gender

Female 61 1 1 6 18 16 15 4

Male 24 1 2 6 4 7 1
Temperature

<38°C>37.3°C 15 0 1 2 5 3 2 2

>38°C 3 0 0 0

Use of drugs 38 1 1 4 11 9 8 4
Presentation symptoms

Hematochezia 65 2 3 6 16 18 16 4

Diarrhea 28 0 1 2 11 6 1

Abdominal pain 42 2 3 3 11 14 2

Abdominal tenderness 22 0 1 2 5 6 6 2
Associated risk factors

Diabetes mellitus 8 1 0 1 2 1 3 0

Hypertension 23 0 0 1 6 6 8 2

Cardiovascular disease 20 0 0 0 5 8 6 1

Vasculopathy 0 0 0 1 2 1 1

Colonic cancer 0 0 0 1 4 2 0

COPD 8 0 0 1 2 2 3 0

Constipation 13 1 2 0 3 3 2 2

IBS 0 1 0 2 2 1 0

Abdominal operation 0 1 1 3 2 1 0

Values represent number of patients

COPD chronic obstructive pulmonary disease, /BS irritable bowel syndrome
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Results
Clinical Characteristics

Of the 85 cases of ischemic colitis (24 men and 61 women,
average age 61.36 £ 14.49 years, range 29-84), 71 cases
were over 50 years of age. Distribution of age consisted of
two cases aged from 20 to 30 years, three cases aged 31—
40, nine cases aged 41-50, 24 cases aged 51-60, 20 cases
aged 61-70, 22 cases aged 71-80, and five cases aged 81—
90. The male:female gender ratio was 1:2.54 (females
accounting for 71.8%).

The most common presentation symptoms were
abdominal pain (49.4%), lower gastrointestinal bleeding
(76.5%), diarrhea (32.9%), and abdominal tenderness
(25.9%). Fever higher than 38°C was present in only three
patients (3.5%) and fever lower than 38°C was present in
15 patients (17.6%). Thirty-eight patients with ischemic
colitis (44.7%) had use of drugs associated with ischemic
colitis, such as antihypertension agents, digitalis prepara-
tions, diuretics, estrogens, neuroleptics, contraceptives, and
nonsteroidal antiinflammatory agents. Ischemic colitis
associated risk factors included hypertension (27.1%),
cardiovascular disease (23.5%), diabetes mellitus (9.4%),

Fig. 1 Endoscopic findings of
ischemic colitis. a Patchy
erythema and mucosal
congestion in rectosigmoid
junction. b A single linear ulcer
running along the longitudinal
axis of the descending colon.

¢ Petechial hemorrhages
interspersed with pale areas in
the descending colon.

d Cyanotic, edematous mucosa
with scattered ulceration in the
sigmoid colon. e Pseudo-
membranes with purple
hemorrhagic nodules in the
descending colon. f Congestive
mucosa and pseudopolyps in the
descending colon. g Mucosal
edema, exudate and
pseudotumor-like in the
descending colon. h Bluish-
black mucosal nodules with
mucosal congestion and
hemorrhage in the ascending
colon approaching hepatic
flexure. i Lumen structure and
mucosal granularity in the
descending colon

vasculopathy (5.9%), chronic obstructive disease (9.4%),
constipation (15.3%), colonic cancer (8.2%), and irritable
bower syndrome (7.1%) (Table 1).

Endoscopy

Of the 85 patients with ischemic colitis, three were the
gangrenous type and 82 were the non-gangrenous type, of
which 76 were reversible IC and six were chronic IC.
Endoscopic appearances of the transient ischemic colitis
included edematous and fragile mucosa, segmental ery-
thema (Fig. 1a), scattered erosion, longitudinal ulcerations
(Fig. 1b), petechial hemorrhages interspersed with pale
areas (Fig. 1c), purple hemorrhagic nodules (Fig. le),
obsolescent vascular lakes, and sharply defined segment of
involvement. Mucosa with severe ischemic colitis were
cyanotic or dark (Fig. 1d). And pseudomembranes
(Fig. le), pseudopolyps (Fig. 1f), and pseudotumor-like
(Fig. 1g) appearances were endoscopically observed as
well. Bluish-black mucosal nodules may suggest gangrene
(Fig. 1h). Ischemic colitis of stricture was characterized by
full-thickness mucosa, lumens stricture, diseased haustra-
tions, mucosa granularity, and armillary intestinal wall
(Fig. 1i). Colon segments invovled the right colon (4.7%),
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Table 2 Location of affected colon

Location of colonic injury Number of patients Percentage
Right colon 4 4.7
Transverse colon 3 35
Right colon and transverse colon 2 24
Left colon and transverse colon 6 7.1
Left colon 68 80
Pancolitis 2 2.4

left colon (68%), transverse colon (3.5%), right colon and
transverse colon (2.4%), left colon and transverse colon
(7.1%), and pancolitis (2.4%) (Table 2).

In addition, plain abdominal radiography was performed
in three patients and showed colic distention. An abdomi-
nal computed tomography was performed in six patients,
which showed full-thickness of the colonic wall. One
patient had an angiographic study that showed a complete
superior mesenteric artery occlusion (Fig. 2).

Pathology

An infiltration of edematous mucosa lymphocytes and
neutrophilic granulocytes was observed in all patients with
ischemic colitis. Erosion and superficial ulceration were
seen frequently. The gland in the middle and under layer
mucosa was reserved and only surface layer necrosis
appeared (Fig. 3b, c). The gland degeneration, atrophy or
necrosis, and minor goblet cells were found (Fig. 3a, g).
Granulation tissue formed (Fig. 3d, g), and hemorrhage in

Fig. 2 Arteriography showed superior mesenteric artery occlusion
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lamina propria (Fig. 3e, f) was found. Fibrous connective
tissue hyperplasia and hemorrhage in lamina propria
(Fig. 3e, ) as well as cellulose-like thrombosis in small
vessels were also seen. Mucosal atrophy, fibrous scar tissue
and abundant fibrous tissue with iron-laden macrophages
were also found (Fig. 3h). Occasionally, pseudomembrane
and inflammatory or metaplastic polyps were observed.

Discussion

Ischemic colitis was firstly described as reversible vascular
occlusion of the colon in 1963 by Boley et al. [7]. It was
clinically divided into three types: the transient type, the
stricture type, and the gangrenous type in 1966 by Marston
et al. [8]. In recent years, ischemic colitis has also been
classified as non-gangrenous or gangrenous, and non-gan-
grenous ischemic colitis is further subclassified into
transient, reversible IC, and irreversible IC including
chronic and stricture [3, 9]. Ischemic colitis has a wide
clinical spectrum resulting from hypo-perfusion which is
inadequate for meeting the metabolic demands of a region
of the colon; this ranges from transient self-limited ische-
mia involving mucosa and submucosa, to acute fulminant
transmural injury complicated by bowel necrosis leading to
death. Clinical presentation is variable, but is typically
characterized by abdominal pain over the affected segment
of the colon followed by the passage of blood mixed with
stools. Ischemic colitis is the most common form of
intestinal ischemia and the incidence in the general popu-
lation has been estimated to range from 4.5 cases to 44
cases per 100,000 person-years [10]. Although frequent in
the elderly, younger patients may also be affected. And in
recent years, the incidence of ischemic colitis is on the
increase with continuing expansion of the aged population,
thus gastroenterologists and surgeons are facing the prob-
lem of diagnosis and treatment of patients with ischemic
colitis.

The incidence of ischemic colitis is associated with risk
factors. In this retrospective study, we analyzed several risk
factors, and found that hypertension and cardiovascular
disease (27.1% and 23.5%, respectively) accounted for
50.6% in all analyzed associated risk factors. We also
found chronic constipation accounted for 15.3% and
chronic obstructive pulmonary disease (COPD) and
abdominal operation each for 10.5%. Thirty-eight of 85
patients with ischemic colitis (44.7%) had a history of drug
use, for example, antihypertension agents (e.g., furose-
mide), digitalis preparations (e.g., digoxin), contraceptives
(e.g., norgestre), nonsteroidal anti-inflammatory agents
(e.g., indometacin), 5-HT}; receptor antagonists (arosetron),
and so on. This suggested that some drugs may increase the
incidence of ischemic colitis. But the association of 5-HTj3
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Fig. 3 Pathology of ischemic colitis (H-E staining). a Epithelium
mucosae necrosis and abscission in surface layer; reserved gland with
atrophic changes in middle and under layers and collagen fibers in
lamina propria (original magnification x100). b Epithelium mucosae
necrosis in surface layer and reserved gland in middle layer (original
magnification x100). ¢ Same view as ¢, at different magnification
(original magnification x200). d Mucosal epithelium necrosis and
granulation tissue formed (original magnification x100). e Partially

receptor antagonists (e.g., alosetron, cilansetron) and inci-
dence of ischemic colitis is still unclear, although the Food
and Drug Administration Adverse Events Reporting Sys-
tem estimated that the risk of ischemic colitis associated
with alosetron was significantly higher than placebo
(0.15% vs. 0.0%) [11, 12]. Six of 85 patients (7.1%) took
alosetron in the short term in our study. Whether there is a
causal relationship between alosetron and ischemic colitis
or is not needs to be deeply studied.

Of note in our study, 71 of 85 patients with ischemic
colitis (83.5%) were over 50 years of age and 72% were
female (male vs female: 24 vs 61). Cole et al. [13] also
found an approximately 1.5-2x higher incidence of
ischemic colitis for females versus males in the irritable
bowel syndrome and no-irritable bowel syndrome popula-
tions. Our study, combined with Coles’ study, indicated
that age and female gender also seemed to increase the risk
of ischemic colitis. MacDonald et al. [14] considered that
older women have a higher incidence rate than men,
probably because they supplement estrogen for so long.
However, up to now, statistical comparisons related to age
or gender were not presented in all studies.

mucosal epithelium necrosis and abscission, hemorrhage in lamina
propria (original magnification x200). f Same view as e, at different
magnification (original magnification x100). g Mucosal superficial
epithelium necrosis and abscission; residued gland with atrophic
changes in middle layer and granulation tissue formed (original
magnification x100). h Hemorrhage and hemosiderin deposition in
lamina propria (original magnification x400)

The diagnosis of ischemic colitis mainly depends on
clinical presentations, combined with laboratory testing,
radiographic images, endoscopy, and pathology. Labora-
tory testing for markers of ischemic damage such as
increased serum lactate, LDH, CPK, and amylase levels
may be present, although they are not sufficiently specific
to allow accurate diagnosis of colonic ischemia [15]. Plain
abdominal films (classic thumbprinting along the colonic
wall) are generally insensitive and nonspecific, but they are
important to exclude other serious conditions [16—18].
Computerized axial tomography typically shows circum-
ferential wall thickening in a segmental pattern, but this
finding is also nonspecific for colonic ischemia and could
be useful, particularly in a clinical context suggestive of
ischemic colitis [17]. Although laboratory tests and radio-
graphic images may suggest the diagnosis of colonic
ischemia, endoscopic visualization of colonic mucosa with
histologic analysis of biopsies is the gold standard for
identification of ischemic colitis [19].

Endoscopy has largely taken the place of barium enema
to diagnose ischemic colitis. This is mainly true because of
the advantages that endoscopy offers including higher
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sensitivity to detect mucosal injury and the capability of
acquiring biopsies when necessary [1, 20]. Also, because of
residual contrast of barium enema, barium enema makes
visualization obscure when arteriography or endoscopy is
later used, and may also affect plans for urgent surgical
intervention. Meanwhile, over-distention and associated
high intraluminal colonic pressures should be avoided
during colonoscopy since they may worsen ischemic
damage.

The findings of colonoscopy depend on the stage and
severity of ischemia. In the early stages of ischemia, pale,
friable or edematous mucosa alone with petechial hemor-
rhages, scattered erosion, segmental erythema, with or
without ulcerations and bleeding, may be observed. A
single linear ulcer or inflamed colon strip running along the
longitudinal axis of the colon may characterize milder
disease [21]. With more severe ischemia, blue-black
mucosal nodules with a darker, dusky background are seen.
Pseudopolyps, even pseudotumor-like and pseudo-mem-
branes, may be found as well. A chronic stage of ischemia
is characterized by stricture, diseased haustrations, and
mucosal granularity [22]. As to endoscopic findings of
ischemic colitis, Favier et al. [23] classified endoscopic
patterns into three stages in 1974: stage I, patchy erythema
separated by normal mucosa; stage II, submucosal hem-
orrhage areas with non-necrotic ulcerations and edematous
mucosa; stage III, deep necrotic ulcerations. Clinicians also
make a reasonable analysis and judgement upon the stage
and severity of ischemic colitis according to the patterns by
Favier in 1974.

The colon is perfused by the superior mesenteric artery
(SMA), the inferior mesenteric artery (IMA), and branches
of the internalliac arteries [24, 25]. Once colonic blood
flow declines, intestinal blood pressure below 40 mmHg
may be compromised by changes in the systemic circula-
tion or by anatomic or functional changes in the regional
mesenteric vasculature, and colonic ischemia could ensue
[19]. Although any portion of the colon may be affected by
ischemic damage, the most vulnerable regions are the
“watershed” areas of the splenic flexure, the descending
colon, sigmoid colon or rectosigmoid junction, because
these areas have limited collateral networks and also are
vulnerable to low flow states [3, 15, 26]. A study of more
than 1,000 patients with ischemic colitis demonstrated that
the left colon was involved in approximately 75% of
patients, with about one-quarter of lesions affecting the
splenic flexure [3, 6]. In our study, the segment mainly
involved the left colon, with the descending colon affected
in only 16%, the splenic flexure in 14%, and the sigmoid
colon in 23%.

Notably, endoscopic findings are nonspecific for ische-
mia, and diagnosis of ischemic colitis needs to consider the
clinical setting and clinicopathology. But endoscopic
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appearances of ischemic colitis (especially segmental
involvement, abrupt transition between normal and affec-
ted mucosa, rectal sparing, and rapid resolution) may help
differentiate ischemia from inflammatory bowel disease
[19, 27].

Pathohistologic changes of biopsies taken from affected
areas may show nonspecific changes such as edema,
inflammatory infiltrate, hemorrhage, crypt destruction,
intravascular thrombosis, necrosis, granulation tissue with
crypt abscesses, and pseudopolyps, which may mimic
Crohn’s disease [28]. In the chronic phase of ischemic
colitis, mucosal atrophy, granulation tissue and abundant
fibrous tissue with iron-laden macrophages may be found.
Biopsy of a post-ischemic stricture is marked by extensive
transmural fibrosis and mucosal atrophy. Moreover, we
may find differences between ischemic colitis and Clos-
tridium difficile colitis. And hyalinization, hemorrhage and
hemosiderin deposition in the lamina propria, full-thick-
ness mucosal necrosis, and scattered pseudo-membranes
are seen more frequently in ischemic colitis than in Clos-
tridium difficile colitis [29, 30].

Conclusion

An intimate knowledge of endoscopic findings and patho-
logic characteristics of ischemic colitis plays a pivotal role
in decreasing the misdiagnosis rate of ischemic colitis. But
endoscopic findings and pathologic characteristics of
ischemic colitis are nonspecific, so clinical presentations
and patient history must be combined with them so as to
improve further diagnosis. Otherwise, endoscopic findings
or histologic changes of some IC patients are similar to
those of Clostridium difficile colitis or inflammatory bowel
disease, so these diseases must also be attentively
discriminated.
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