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Background 
 Patients with undifferentiated severe abdominal pain referred from the 

Emergency department (ED) for CT imaging often receive intravenous  
contrast. 

 An example of this cohort is patients undergoing CT Mesenteric  
angiogram (CTMA) for suspected mesenteric ischaemia. 

 These patients are often elderly and hypovolemic due to multiple  
factors and at high risk of contrast induced nephropathy (CIN)1. 

 Evidence suggests that patients who develop CIN have greater  
mortality2-3. 

Objectives 
Our objectives were;  

1) to assess the proportion of patients referred from the ED for CTMA for 
whom evaluation of a non-contrast CT examination could have  
diagnosed mesenteric ischaemia or an alternative diagnosis to explain 
the symptoms, and,   

2) to determine the incidence of CIN in these patients.  

Method 
 We retrospectively reviewed the CT images of all patients who were  

referred from the Auckland City Hospital ED for CTMA over a 4 year  
period from July 2010 to July 2014. 

 Only CTMAs using the ischaemic protocol were included. CTMAs using 
the hemorrhage protocol were excluded 

 Other exclusions included history of previous mesenteric ischaemia or 
history of surgery within the past month (mentioned in the clinical  
indication). 

 116 consecutive patients included. 

 Outcomes were assessed by a radiology registrar and a radiology  
consultant. 

Measured outcomes: 

1)  The proportion positive for mesenteric ischaemia, and,  

 if positive, the proportion for which the diagnosis could have been  
identified on a non-contrast examination.  

2)  The proportion positive for an alternative diagnosis, and,  

 if positive, the proportion for which the diagnosis could have been 
made on a non-contrast scan. 

3) The incidence of CIN 

 Within 7 days of exposure to IV contrast, defined as either: 

 a greater than a 25% increase in serum creatinine, or 

 an absolute increase in serum creatinine of 44 μmol/L 

 Analysis was also made using a greater than 50% increase in serum 
creatinine threshold, which is considered to be a more specific  
indicator of CIN. 

Results 

1)  With the biphasic contrast enhanced examination, findings suggestive   
      of mesenteric ischaemia were seen 29 of 116 patients (25%). 

 In 19 of these 29 cases, the diagnosis of mesenteric ischaemia would  
likely have been identified on a preliminary non-contrast (66%). 

2)  Diagnoses other than ischaemic bowel were found in 56 of 116  
      patients (48%). These included: 

 

 

 

 

 

 

 

 

 In 34 of these 56 cases, the diagnoses would likely been identified on an 
initial non-contrast CT examination (61%). 
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3)  87 of 116 patients had adequate followup of Creatinine biochemistry  
     within 7 days of exposure to IV contrast (75%), the proportion of these  
     patients who had evidence of CIN was: 

  

 

 

4)  The mean age was 72 years, median age 74 years. 

Discussion 
 CIN developed in a considerable proportion of patients, 25%, which is 

more frequent than reported in the literature  which is approximately 
11% for contrast enhanced CT3 (p<0.0012), likely indicating that this ED 
cohort of patients is at high risk.   

 Of the patients who developed CIN, only 14% were diagnosed with  
mesenteric ischaemia. 

 While acknowledging that biphasic contrast enhanced CTMA is the gold 
standard for investigating mesenteric ischaemia4, for the 85 patients in 
whom a cause for pain was found, 62% of the diagnoses would likely have 
been made on a preliminary non-contrast examination. 

 One limitation of our study was that arterial phase images were used to  
deduce whether a diagnosis would likely have been visible on a non-
contrast examination.  This is because non-contrast scans were not part 
of this protocol. 

 

 A question raised by this study is how much our findings for this small 
CTMA group can be generalized to other patients with abdominal pain. In 
our hospital, most patients with severe abdominal pain referred for CT 
from the ED are given IV contrast even if the CTMA protocol is not used.   

 

Conclusion 
 We have shown that patients referred for CTMA with suspected  

mesenteric ischaemia from ED are at high risk for developing CIN if IV 
contrast is used. This group includes many patients with conditions  
readily diagnosed on non-contrast scans. 

 We recommend evaluation of a non-contrast scan in these patients to  
determine if IV contrast is necessary, particularly if patients have renal 
compromise. 

 

 

Figures 
Examples of ischaemic bowel findings assessable 
on non-contrast examinations (arterial phase used 
as non-contrast images were not part of the  
protocol): 

 A+B)  Long segment of colon with mural  
thickening, oedema and adjacent inflammatory 
stranding in a vascular distribution.  
Enhancement is not assessable. 

 C) Pneumatosis with associated mural thicken-
ing and adjacent inflammatory stranding. 

 D) Portal venous gas. 

Examples of non-ischaemic findings assessable on 
non-contrast examinations: 

 E) Diverticular disease of the sigmoid colon with 
mural thickening and surrounding inflammatory 
stranding consistent with acute diverticulitis. 

 F) Pericholecystic stranding, gallbladder wall  
oedema and cholelithiasis in keeping with acute 
cholecystitis. 

 G) Dilation of proximal and mid small bowel 
loops with collapsed ileal loops. A transition 
point was found at the anterior pelvis consistent 
with small bowel obstruction. 

A 

B 

C 

D E 

F G 

Acknowledgements 

Auckland district health board PACS department for RIS request assistance 
Dr Brendan Buckley, Interventional radiologist, for assistance regarding assessment of  
contrast induced nephropathy 


