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Background/Aims: Ischemic colitis includes a wide clinical spectrum ranging from mild to severe forms. This study
aimed to determine the factors that are related to the occurrence of severe ischemic colitis. Methods: This multicenter
study was conducted retrospectively in Korea. The patients
were divided into mild and severe groups. This study surveyed clinical characteristics, blood tests, endoscopic findings, and imaging studies. Results: In the comparison of
comorbidities, the severe group had a higher ratio of chronic
kidney disease than the mild group (p=0.001). In the blood
test, the severe group had a reduced number of platelets
(p=0.018) and a higher C-reactive protein value (p=0.001).
The severe group had a higher ratio of involvement of the
right colon (p=0.026). The Eastern Cooperative Oncology
Group (ECOG) performance status score of the patients
showed that the severe group had higher scores than the
mild group (p=0.003). A multivariate analysis showed that
chronic kidney disease and high ECOG performance status
scores were significant risk factors. Conclusions: If patients
diagnosed with ischemic colitis are also treated for chronic
kidney disease or have poor performance status, more attention and early intervention are necessary. (Gut Liver
2015;9:761-766)

having said that, it can occur at any age. It has been known
that this disease is accompanied by various diseases such as hypertension, coronary heart disease, diabetes, chronic obstructive
pulmonary disease, and chronic kidney disease.2
The clinical features vary so that some patients do not even
need medical treatment owing to natural improvement within 2
to 3 days in the case of local invasion to mucosa or submucosa,
whereas others may die if inflammation and necrosis are accompanied over the entire wall of the colon.3,4
In general, ischemic colitis can be recovered with conservative treatment only; however, in some cases, surgical treatment
is needed; in extreme cases, it may result in death. Therefore, it
is highly important to treat patients differently by recognizing
the factors that influence bad effects prognostically.
In previous studies, the following poor prognostic factors
have been found: old age, showing hemodynamic instability
at an early stage of ischemic colitis, continued colon paralysis,
involvement of right colon, medical history of hypertension and
malignant tumors, and end-stage renal disease with hemodialysis. However, these factors have differed across studies.5-9
Therefore, the authors aimed to determine the factors that are
related to the occurrence of severe ischemic colitis in order to
provide faster and more active treatment for patients.
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MATERIALS AND METHODS

INTRODUCTION
Ischemic colitis is a vascular disease caused by insufficient
blood supply to the colon, thereby causing inflammation in the
colon. It is the most frequent form of ischemic bowel disease.1
The occurrence of ischemic colitis increases with age in general;

1. Patients
A retrospective study was undertaken of the records of patients who were diagnosed with ischemic colitis in two secondary hospitals (Maryknoll Medical Center and Good Samsun
Hospital) and four university hospitals (Dong-A University, Kosin University, Pusan National University, and Inje University)
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located in Busan, Korea, from January 2000 to December 2011.
This study chose patients who were confirmed via the findings in the colonoscopy or diagnosed with ischemic colitis via
pathological examination after a colonoscopic evaluation of the
entire colon. The colonoscopy findings were based on the presence of petechiae, pale mucous membranes, congestion, ulcers,
and exudate whereas pathological examination findings were
judged by pathology specialists based on the presence of removal and regeneration of the mucosal epithelium, coagulation
necrosis in the mucous membranes, bleeding in the lamina propria, invasion of inflammatory cells in the lamina propria, crypt
necrosis or loss, and fibrous tissue proliferation. Patients were
divided into mild and severe groups. Patients in the mild group
were defined as those who improved with only conservative
treatment, whereas patients in the severe group were defined as
those who needed surgical treatments or died.
2. Methods
Inclusion criteria included (1) a colonoscopic or surgical evaluation of the entire colon and (2) a pathologic report that described signs of pathognomonic or consistent with the diagnosis
of ischemic colitis. Patients were excluded if they had prior
colonic operation, bowel obstruction, colonic or pelvic cancer,
Crohn’s disease or ulcerative colitis.
Patients in the mild and severe groups were surveyed to find
the following information: age, gender, symptoms, comorbidities, blood test, endoscopic findings, abdominal computed tomography (CT) scan and angiography findings, medical records
about Eastern Cooperative Oncology Group (ECOG) performance
status.10 The symptoms were judged by the presence of abdominal pain and bloody stools whereas comorbidities were defined
as hypertension, diabetes, ischemic heart disease, cerebrovascular disorder, cardiac failure, arrhythmia, peripheral vascular
disease, thyroid disease, chronic obstructive pulmonary disease,
chronic kidney disease, presence of hemodialysis or peritoneal
dialysis, irritable bowel syndrome, and hyperlipidemia as well as
total cholesterol, triglyceride, low-density lipoprotein, high-density lipoprotein, total protein, albumin, hemoglobin, white blood
cell, platelet, erythrocyte sedimentation rate, and C-reactive
protein (CRP). In the endoscopic findings, the colon was divided
into four sections: right colon (from appendix to immediately
before the hepatic flexure), left colon (from rectum to splenic
flexure), transverse colon (hepatic flexure to immediately before
the splenic flexure), and whole colon. Patients had abdominal
CT and angiography to determine abnormal superior mesenteric
and inferior mesenteric arteries.
3. Statistical analysis
SPSS software version 16.0 (SPSS Inc., Chicago, IL, USA) was
used for the statistical analysis. To compare the mild and severe
groups, a t-test was used to compare continuous variables and

a chi-square test was used to compare categorical variables. In
order to verify the prognostic factors that are related to the occurrence of severe ischemic colitis, logistic regression analysis
was conducted and the statistical significance was set to p-value
of <0.05.

RESULTS
The study subjects were 292 patients from four university
hospitals and two secondary hospitals. Among them, the mild
group had 259 patients and the severe group, 33 patients (Table
1). Among 33 cases of severe group, 27 cases were from university hospitals and six from secondary hospitals. Among patients
in the severe group, five had surgical treatment and 28 died
later. The mean age of the patients was 65.83±14.50 years. The
number of male and female patients was 115 and 177, respectively. A comparison of the clinical characteristics between mild
and severe groups showed no significant difference in age, gender, and symptoms. A comparison of the comorbidities between
the two groups showed no significant difference in the ratio of
high blood pressure, diabetes, cardiovascular and cerebrovascular diseases, arrhythmia, peripheral vascular disease, thyroid
disease, chronic obstructive pulmonary disease, irritable bowel
syndrome, and hyperlipidemia; however, the ratio of chronic
kidney disease with hemodialysis was significantly higher in the
severe group than in the mild group (p=0.001). In the blood test,
the severe group showed less number of platelets (p=0.018) and
higher CRP value (p=0.001), but the other categories showed no
significant difference between the two groups (Table 1).
In the colonoscopy findings, the occurrence ratio of mild
ischemic colitis was 16.98%, 62.93%, 5.02%, and 15.07% in the
right, left, transverse, and whole colon, respectively, whereas
that of severe ischemic colitis was 30.30%, 42.42%, 6.06%, and
21.22%, respectively, which showed no statistical significance
(Table 2). However, in the comparison for the right colon, the
severe group had a significantly higher ratio of invasion to the
right colon than the mild group (51.52% vs 32.05%, p=0.026)
(Table 2). There was no significant difference between the two
groups in relation to the presence of lesions in the superior mesenteric artery and inferior mesenteric artery as determined via
abdominal CT and angiography. The ECOG performance status
score of the patients showed that the severe group had higher
scores than the mild group (p=0.003).
The which aimed to determine prognostic factors that influence severe ischemic colitis, showed that chronic kidney disease
(odds ratio [OR], 5.289; 95% confidence interval [CI], 1.31 to
21.38; p=0.019) and high ECOG performance status score (OR,
1.690; 95% CI, 1.11 to 2.58; p=0.015) were significant risk factors (Table 3). In the univariate analysis, involving the right
colon, hemodialysis, number of platelets, and CRP value had
statistical significance, but in the multivariate analysis, they
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Table 1. Baseline Characteristics of Patients with Ischemic Colitis
Variable

Mild (n=259)

Severe (n=33)

p-value

Age, yr

67.39±13.53

65.41±14.72

0.164

Male sex

97/259 (37.45)

18/33 (54.55)

0.058

Abdominal pain

203/259 (78.38)

27/33 (81.82)

0.735

Hematochezia

187/259 (72.20)

22/33 (66.67)

0.441

Symptom

Comorbidities
Hypertension

118/259 (45.56)

20/33 (60.61)

0.103

DM

54/259 (20.85)

7/33 (21.21)

0.962

IHD

31/259 (11.97)

5/33 (15.15)

0.600

Stroke

20/259 (7.72)

3/33 (9.09)

0.783

CHF

17/259 (6.56)

5/33 (15.15)

0.078

Arrhythmia

23/259 (8.88)

5/33 (15.15)

0.249

PVD

6/259 (2.32)

2/33 (6.06)

0.215

Hyperthyroidism

2/259 (0.78)

0/33

0.612

Hypothyroidism

7/259 (2.70)

0/33

0.339

COPD

6/259 (2.31)

2/33 (6.06)

0.215

14/259 (5.41)

11/33 (33.33)

0.001

5/259 (1.93)

5/33 (15.15)

0.001

PD

1/259 (0.39)

0/33

0.612

IBS

11/259 (4.25)

0/33

0.228

Hyperlipidemia

26/259 (10.04)

4/33 (12.12)

0.711

CKD (stage V)
HD

Laboratory findings
Total cholesterol, mg/dL

141.39±55.40

155.96±45.42

0.281

TG, mg/dL

136.25±107.08

107.51±73.42

0.309

LDL, mg/dL

80.47±41.59

86.33±36.66

0.603

HDL, mg/dL

37.73±12.51

44.55±25.10

0.519

Total protein, g/dL

6.15±1.28

6.42±0.98

0.257

Albumin, g/dL

3.42±0.79

3.60±0.67

0.070

Hb, g/dL

11.33±1.76

12.15±2.32

0.203

WBC, /μL

11,045.12±5,295.36

11,653.51±9,217.89

0.780

3

PLT, /mm

232.33±92.03

191.06±104.16

0.018

ESR, mm/hr

30.23±24.76

40.17±31.54

0.125

CRP, mg/dL

5.59±7.02

11.70±12.14

0.001

ECOG performance status score

0.003

0

104/259 (40.15)

5/33 (15.15)

1

103/259 (39.77)

12/33 (36.36)

2

35/259 (13.51)

12/33 (36.36)

3

13/259 (5.02)

3/33 (9.09)

4

4/259 (1.55)

1/33 (3.04)

Data are presented as mean±SD or number (%).
DM, diabetes mellitus; IHD, ischemic heart disease; CHF, congestive heart failure; PVD, peripheral vascular disease; COPD, chronic obstructive pulmonary disease; CKD, chronic kidney disease; HD, hemodialysis; PD, peritoneal dialysis; IBS, irritable bowel syndrome; TG, triglyceride; LDL, lowdensity lipoprotein; HDL, high-density lipoprotein; Hb, hemoglobin; WBC, white blood cell; PLT, platelet; ESR, erythrocyte sedimentation rate;
CRP, C-reactive protein; ECOG, Eastern Cooperative Oncology Group.
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Table 2. Location of Ischemic Colitis
Variable

Mild (n=259)

Severe (n=33)

Location

p-value
0.682

Right colon

44 (16.98)

10 (30.30)

163 (62.93)

14 (42.42)

Transverse colon

13 (5.02)

2 (6.06)

Whole colon

39 (15.07)

7 (21.22)

Left colon

Right colon vs all others

0.026

Involving right colon
Noninvolving right colon
Abdominal CT

83/259 (32.05)

17/33 (51.52)

176/259 (67.95)

16/33 (48.48)

190/259 (73.36)

23/33 (69.69)

0.656

14/190 (7.37)

3/23 (13.04)

0.513

0/23

0.597

1/33 (3.03)

0.535

SMA stenosis
IMA stenosis

5/190 (2.63)

Angiography

13/259 (5.02)

SMA stenosis

3/13 (23.08)

IMA stenosis

10/13 (76.92)

0/1

0.521

1/1 (100.0)

0.540

Data are presented as number (%).
CT, computed tomography; SMA, superior mesenteric artery; IMA, inferior mesenteric artery.

Table 3. Multivariate Analysis of Predictive Factors for Severe Ischemic Colitis
Variable

CI

OR

p-value

Location

0.584–3.604

1.450

0.424

CKD stage V

1.308–21.378

5.289

0.019

HD

0.316–16.134

2.258

0.417

PLT

0.992–1.003

0.997

0.344

CRP

0.986–1.088

1.036

0.160

ECOG

1.108–2.579

1.690

0.015

CI, confidence interval; OR, odds ratio; CKD, chronic kidney disease;
HD, hemodialysis; PLT, platelet; CRP, C-reactive protein; ECOG, Eastern Cooperative Oncology Group.

were not found as independent risk factors that were related to
the occurrence of severe ischemic colitis.

DISCUSSION
Ischemic colitis is the most common disease among ischemic
diseases that occur in the gastrointestinal tract, and it has no
specific symptoms. Colonoscopy is the procedure of choice to
establish the diagnosis of colonic ischemia. Barium enema and
a CT scan can be useful and angiography has a limited role.
Therefore, careful diagnosis is required to correctly diagnose
ischemic colitis under such circumstances. Recently, owing
to the increase in aging population, chronic cardiopulmonary
disease, and prevalence of diabetes, the prevalence of ischemic
colitis has increased as well. Most cases recover naturally without conservative treatment, and therefore, the actual prevalence
rate seems higher than the known prevalence rate.1 The clinical

features of ischemic colitis vary so that some patients recover
with conservative treatment only, whereas others may need
surgical treatment owing to extensive necrosis over the whole
colon.11
The mortality rate of our study was 9.6%. This result is consistent with a previous studies, which showed 9.4% to 17.3%.3,12-14
In a systematic discussion with respect to 11 papers that studied
1,049 patients with ischemic colitis, 80.3% of patients received
the conservative treatment whereas 6.2% of patients died. On
the other hand, 39.3% of patients died after surgical treatment
(19.6%) was received.15 Therefore, it is essential to set up a rapid
treatment plan by identifying poor prognostic factors in relation to severe ischemic colitis that requires surgical treatment or
presents the risk of death.
Currently known prognostic factors of severe ischemic colitis
are old age, showing hemodynamic instability at an early stage
of ischemic colitis, continued colon paralysis, involvement of
right colon, medical history of hypertension and malignant
tumors, and end-stage renal disease with hemodialysis.5-9 In
particular, involvement of the right colon has been known to
be related to poor prognosis of ischemic colitis in a number of
study results12-14,16 owing to decreased blood flow in the superior mesenteric artery in the right colon creating more severe
clinical manifestations by extensive ischemic injury in the
colon. In this study, the ratio of the involvement of the right
colon in the severe group was statistically significant; however,
multivariate analysis did not show it to be an independent factor that can influence the severity. As in previous studies, this
study also found that chronic kidney disease and hemodialysis
showed poor prognosis of ischemic colitis,9,17-19 whereas this
study showed chronic kidney disease only was verified as an
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independent risk factor in the multivariate analysis. Patients
with chronic kidney disease have severe ischemic colitis because
of continuous thrombus generation owing to dialysis and repetitive hemodynamic changes as two of the major causes. In
hemodialysis patients, a decrease in blood amount, rapid movement of body fluids, and the occurrence of hypotension can
cause the contraction of the superior mesenteric artery, thereby
inducing severe ischemic colitis.13 In this study, all 11 cases of
chronic kidney disease in the severe group showed involvement
of the right colon. Four out of 11 cases were on hemodialysis.
The rate of involvement of right colon in chronic kidney disease
with hemodialysis in severe group was 80% (4/5). Deaths occurred in two of these four cases.
The ECOG performance status score has been known to be
closely related to the prognosis of patients with cancer in general.20,21 This is easy to use and is universally applied to diseases
other than cancer.22-24 According to a study on the effect of the
ECOG performance status score on the death rate of 3,868 severe patients,25 the higher the ECOG performance status score,
the higher the hospital mortality was suggesting that increased
mortality was not related to the accompanying cancer. In this
study, patients with severe ischemic colitis who finally underwent surgery or died had a tendency to have high ECOG performance status score, as verified by the multivariate analysis
which showed the ECOG performance status score was an independent factor that could predict severe ischemic colitis.
In conclusion, factors that can predict poor prognosis in
ischemic colitis were comorbidity of chronic kidney disease and
high ECOG performance status score. Therefore, it is necessary
for patients with suspicious ischemic colitis to receive active
treatment (e.g., surgery) at an early stage and to be observed
carefully if they are treated with chronic kidney disease and if
their performance status is poor overall.
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