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Abstract
Colonic ischemia affects older patients with co-morbidities and is usually self-limited but, in certain 
patients, it can be fatal. It is be suspected in any patient who presents with acute abdominal pain and 
bloody diarrhea and is usually diagnosed on imaging. 

Methods: We searched all cases of ischemic colitis based on diagnostic codes from admissions at St 
Joseph’s Healthcare from 2010 to 2017. The patient records were reviewed to confirm diagnosis, and 
clinical data collected and analyzed regarding their admission. 

Results: A total of 693 patients were identified, and after exclusion, 144 were reviewed for analysis. The 
mean age was 70.1 years (range 27-99, SD 15), and mean length of admission was 12 days (range 0-119). 
Most common patient symptoms were abdominal pain (119) and hematochezia (95). Comorbidities 
included 73% with hypertension, 44% with dyslipidemia, 31% with coronary disease, and 27% with 
diabetes. A diagnostic CT was done in 93 patients (65%), and a colonoscopy in 79 (55%). Antibiotics were 
used in 43% of patients and blood transfusion required in 7%. Mortality was 16.6% and surgery was 
15.9%. Complications of sepsis were 10.4% and acute kidney injury in 6.3%. Ris of death was associated 
with sepsis (p=0.004), elevated INR on presentation (p=0.02), and history of atrial fibrillation (p=0.03). 
Risk for surgery was significantly related with sepsis (p= 0.026).

Conclusion: Ischemic colitis was associated with a high mortality of 16.6% and high risk of surgery of 
15.9%. Awareness of risk factors for poor outcome may help identify high risk patients. In our study, 
death was associated with patients who presented with elevated INR, past history of atrial fibrillation 
and those who developed sepsis.
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Introduction

Ischemic colitis is a condition where the blood flow to part of the colon, usually the 
splenic flexure, is reduced causing ischemic and cellular damage to that area [1]. This can 
result in reversible damage, usually colitis and ulceration or irreversible damage, resulting 
in perforation or a stricture [2]. The cause for ischemic colitis is usually unknown most of 
the time but it can be secondary to systemic hypotension from any reason, low cardiac states 
and even following aortic surgery [2]. According to a population-based study by Hreinsson 
[3], 9-24% of patients admitted to the hospital with lower gastrointestinal bleed are caused 
by ischemic colitis; this is only second to diverticulosis. A study of patients in the Kaiser San 
Diego Medical Care Program, suggested that the annual incidence for ischemic colitis was 15.6 
patients in 100,000, being more common in females above the age of 50. The mortality rate 
from different studies was shown to be between 4-12% second to colonic perforation and 
sepsis [4]. 

Ischemic colitis has been associated to multiple medical and surgical conditions. 
Common medical risk factors include hypertension, diabetes mellitus, coronary artery 
disease, dyslipidemia, chronic obstructive pulmonary disease, congestive heart failure, atrial 
fibrillation, peripheral vascular disease and chronic kidney disease [5-7]. Patients with 
ischemic colitis classically present with acute abdominal pain associated with the passage 
fresh blood per rectum or bloody diarrhea within 24hours of symptoms. However, patients 
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can present with a variety of symptoms, which ranges from non-
bloody diarrhea to vomiting and syncope. This makes this condition 
hard to diagnose by history and examination alone. Final diagnosis 
is suspected on CT and confirmed with colonoscopy which will 
commonly shows ulceration/necrosis at the watershed area of 
the colon with and on biopsy there mucosal and submucosal 
hemorrhage and edema along with capillary fibrin thrombi and 
neutrophilic infiltration [8-11].

Management of ischemic colitis is dependent on the severity 
of the disease and mostly entails supportive measures which 
includes Antibiotics, intravenous fluids and blood transfusion. 
Antibiotics are used to prevent the translocation of bacteria from 
the colon; however, there is no clinical trial to describe the best 
antibiotic and the duration of treatment. Surgical intervention 
might be needed in case of colonic perforation or severe necrosis 
and it has been described by O’Neill et al. [12]. to be necessary in 
19.6% of patients with a mortality of 39.3% [12]. The objective of 
this study is to review patients admitted for rectal bleeding at our 
hospital to understand prevalence of ischemic colitis, appreciate 
typical presentations leading to diagnosis of ischemic colitis. We 
also aim to identify risk factors associated with complications, 
long hospital stay, surgery, and mortality as well as audit the local 
work-up strategy and treatment approach compared to the new 
international published guidelines [1]. 

Materials and Methods

This is a retrospective cohort study of all patients who are 
admitted to St Joseph’s Healthcare in Hamilton, Canada under 
General medicine, gastroenterology, ICU and general surgery. 
Hamilton Integrated Research Ethics Board (HIREB) approval was 
obtained in October 2017 before the start of data collection. We 
searched all suspected cases of ischemic colitis based on diagnostic 
codes of admitted cases from 2010 to 2017. Information was 
gathered from the health records department and the keywords 
used for the search is ischemia/ischemic and colitis. Patients were 
included in the study if the diagnosis was confirmed by either CT 
scan or colonoscopy with histopathology. Patients were excluded 
if the final diagnosis is not determined, if a CT scan or colonoscopy 
were not done, or an alternative diagnosis is established such as 
ulcerative colitis, diverticulosis and mesenteric ischemia. 

The cases where reviewed by the 2 authors (AA, BA) in detail, 
identifying all the necessary information found in the E-charts and 
discharge summaries over a period of 3 months on a pre-set data-
collection form. EPIC was the electronic medical health record system 
of St Joseph’s Healthcare used to collect information regarding 
demographics (age, date of admission, duration of admission and 
symptoms at admission), medications (beta-blockers/calcium 
channel blockers, ACE inhibitors/ ARB, oral hyperglycemic drugs, 
insulin, anti-platelets/ anticoagulation, diuretics, illicit drugs and 
opioids), co-morbidity (hypertension, dyslipidemia, diabetes, 
coronary artery disease, chronic obstructive pulmonary disease/
asthma, congestive heart failure, atrial fibrillation, peripheral 
vascular disease, and chronic kidney disease), investigations (labs, 

imaging, and endoscopic procedures), management (antibiotics, 
blood transfusion, medications, referrals) and outcomes (discharge, 
surgery, complications, death). 

Categorical variables were summarized by their frequency 
and percentage, while continuous variables were summarized 
by either their mean and standard deviation, if they are normally 
distributed, or median and inter-quartile range if they are not 
normally distributed. To assess the association between two 
categorical variables Pearson Chi-square test or Fisher’s exact test 
were used. Moreover, the association between continuous and 
categorical variables was assessed using the student’s t-test or non-
parametric Mann-Whitney U test in case of 2 independent groups 
or Kruskal-Wallis one-way analysis of variance test in case of more 
than two groups. Logistic regression analysis was used to assess the 
association between a binary dependent variable. An association 
with a p-value of less than or equal to 0.05 was considered 
statistically significant. All statistical analysis was performed using 
SPSS Statistics for Windows Version 20.0 (Armonk, NY: IBM Corp) 
by one author (KJK). There was no funding for the study. 

Results

Table 1: Baseline demographics.

Total Patients=144

Mean Age, years (SD) 70.1 (15)

Mean Days of admission (range) 64 (27-99)

Comorbid conditions: n (%) 
Hypertension 
 Dyslipidemia 

 Coronary Artery Disease 
Diabetes 

Atrial Fibrillation 
 COPD 

Chronic Kidney Disease

105 (73) 
64 (45) 
45 (31) 
40 (28) 
28 (19) 
26 (18) 
24 (16)

Symptoms: n (%) 
Abdominal pain 
Hematochezia 

Change in bowels  
Vomiting

119 (83) 
95 (66) 
36 (25) 
34 (24)

A total of 693 patients were identified with potential admission 
for ischemic colitis. Five-hundred and forty-nine were excluded and 
144 were carefully reviewed for analysis. The patient demographics 
and characteristics are shown in Table 1. The mean age was 70.1 
years (range 27-99, SD 15), and mean length of admission was 12 
days (range 0-119). The most common comorbidities included 73% 
with hypertension, 45% with dyslipidemia, 31% with coronary 
disease, 28% with diabetes, 19% with atrial fibrillation, 18% 
with COPD, and 16% with chronic kidney disease. Most common 
patient symptoms were abdominal pain (119), hematochezia (95), 
change in bowels (36), and vomiting (34). (Table 1) A diagnostic 
CT was done in 93 patients (65%), and a colonoscopy in 79 (55%). 
Antibiotics were used in 43% of patients and blood transfusion 
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required in 7%. (Table 2) The overall mortality was 16.6% and 
surgery was 15.9%. The most common complications of sepsis 
were 10.4% and acute kidney injury in 6.3%. Logistic regression 
for factors associated with death were significant for complications 
of sepsis (p=0.004), prolonged INR on presentation (p=0.02), and 
history of atrial fibrillation (p=0.03).

Table 2: Investigations and management of patients.

Investigations & 
Management

Total Number of 
Patient (n=144) Percentage of Patients (%)

CT scan 93 64%

Colonoscopy 79 54%

Blood transfusion 11 7%

Received antibi-
otics 62 43%

PPI infusion 8 5%

Discussion

There are few studies that focused on the incidence, 
presentations, risk facts, outcomes and mortality rates of ischemic 
colitis. The mean age of patients with ischemic colitis that was 
found in our study was 70.1 which is similar to previous studies 
that showed that the incidence of ischemic colitis is highest in 
patients above the age of 70 [11]. The mean length of stay was 12 
days and ranged from 1 to 119 days. This was not mentioned in 
previous studies and does suggest that some patients with ischemic 
colitis usually do well and improve quickly while some have a 
complicated and long stay. The commonest 2 symptoms of ischemic 
colitis are abdominal pain occurring in 82% and hematochezia in 
65% and that goes with previous studies that showed abdominal 
pain happening in around 80% [3,13]. Rectal bleeding occurred 
in 84% of patients in previous studies done by Longstreth GF et 
al which is higher than the incidence that we are describing in 
our study [3]. The frequency of vomiting and diarrhea was 25% 
and 23%, respectively. Those frequencies are similar to previous 
studies which showed frequency of vomiting of 30% and diarrhea 
occurring with frequency of 19.4% [3]. This indicates that common 
symptoms did not change over the years and ischemic colitis should 
be suspected in any patient presenting with abdominal pain and 
rectal bleeding.

When it comes to medical risk factors for ischemic colitis, our 
study had similar frequency of hypertension, diabetes, coronary 
artery disease, congestive heart failure, chronic kidney disease, 
chronic obstructive pulmonary disease and peripheral arterial 
disease compared to previous studies [3-5]. Moreover, dyslipidemia 
and atrial fibrillation were more frequent in our study as opposed 
to previous studies [3-5]. This might indicate that atrial fibrillation 

is more common as previously thought and might indicate that this 
diagnosis should be actively investigated. In our study the patients 
with suspected ischemic colitis had a CT scan of their abdomen in 
64% of the cases and colonoscopy in 54% of cases. This study did 
not distinguish if the patients has both investigations done and 
might make it hard to make a generalization from this information, 
but it gives us perspective about how often these tests are done. The 
low frequency of colonoscopy may be for several reasons including 
patient refusal, recent completion, or the diagnosis was clear from 
imaging scan and complications such as perforation or abscess 
were ruled out. Regarding the management of ischemic colitis in 
St Joseph’s Hospital, antibiotics were given in 43% of patients. 
Despite their controversy of the benefits of antibiotics in ischemic 
colitis, it is generally recommended treat with antibiotics to early 
treat sepsis that happens because of bacterial translocation. This 
also indicates that the diagnosis was not clear from the beginning 
and antibiotics were felt to be unnecessary. Or it might indicate 
the lack of knowledge regarding the necessity of using antibiotics 
in ischemic colitis. Blood transfusion was used in 7% of cases 
which indicate that bleeding from ischemic colitis is transient and 
resolves with conservative management most of the time. Proton 
pump inhibitors were surprisingly utilized in 5% of patients and 
that might be due to the fear that those patients were having an 
upper GI bleed early during their admission. Surgical intervention 
of ischemic colitis was necessary in 15.9% of patients in our study 
which is lower than data from previous studies where it was 
19.6% [12]. The only factor that we found to be associated with 
higher surgical intervention need was sepsis. This lower surgical 
intervention rate that we are describing in our study might be 
due to early identification, diagnosis and medical treatment but 
we believe possibly that it is related to high number of patients 
who are poor surgical candidates. This also might explain the 
higher mortality in our study as opposed to previous studies; a 
mortality of 16.6% in this study as opposed to 4-12% in previous 
studies. The risk factors associated with high mortality are sepsis, 
atrial fibrillation and higher INR. Unfortunately, our study did not 
separate those with atrial fibrillation who are taking warfarin 
from those who are not, making it hard to interpret. Nonetheless, 
patients with higher INR was independently associated with higher 
mortality which could reflect sicker patient population that require 
closer monitoring. The only factor that was associated with length 
of stay was a history of COPD. Of patients who were admitted with 
ischemic colitis, 72% were discharged home which indicates that 
most patients with ischemic colitis do well overall and only a small 
number of patients will have a complicated stay [14-17]. 

Conclusion

Ischemic colitis was associated with mortality of 16%. 
Awareness of risk factors for poor outcome may help identify high 
risk patients. In our study, death was associated with patients who 
presented with elevated INR, history of atrial fibrillation and those 
who developed sepsis. Surgical intervention need was significantly 
higher in patients who developed sepsis (Table 3).
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Table 3: Risk factors associated with mortality and 

surgery (*if p value significant).

Risk Factors Mortality Risk 
P-value

Surgery Risk 
P-value

Hypertension 0.219 0.894

Diabetes 0.064 0.635

Coronary artery disease 0.268 0.25

Dyslipidemia 0.084 0.163

Atrial fibrillation 0.034* 0.961

Sepsis 0.004* 0.026*

Blood Transfusion 0.511 0.818

High INR 0.021* 0.977

Acute kidney injury 0.202 0.755
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