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The Diagnostic Role of Magnetic Resonance Enterography 
as a Complementary Test to Colonoscopy in Active 

Crohn’s Disease

ABSTRACT

BACKGROUND 

According to recent studies comparing magnetic resonance enterography 
(MRE) with ileocolonoscopy for assessing inflammation of small bowel and 
colonic segments in adults with active Crohn’s disease (CD), we aimed to com-
pare the accuracy of these two diagnostic methods in Iranian population. 

METHODS  

During 2013-2014 a follow-up study was done on 30 patients with active CD 
in a gastroenterology clinic affiliated to Tehran University of Medical Sciences. 
MRE and ileocolonoscopy were performed for all the patients. All statistical 
analyses were performed using SPSS (version 18) and p-value<0.05 was con-
sidered as statistically significant. 

RESULTS 

Of the 30 patients with active CD, 11(36.7%) were men and 19 (63.3%) were 
women with mean age of 37.30±13.66 years (range: 19-67 years). MRE had sen-
sitivity and specificity of 50% and 90% with positive predictive value (PPV) and 
negative predictive value (NPV) of 71.43 and 78.26, respectively for localizing 
sigmoid lesions and ileum had sensitivity and specificity of 84.21 and 45.45 with 
PPV and NPV of 72.73 and 62.50, respectively.     

CONCLUSION

While moderate sensitivity and high specificity of MRE in localizing co-
lonic lesions makes it an appropriate confirmatory test after colonoscopy, the 
reported high sensitivity and moderate specificity of MRE versus colonoscopy 
in detecting ileal lesions makes it a suitable screening test for ileal lesions. 
Finally we can conclude that MRE can be an important complementary test to 
colonoscopy in detecting active disease.
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Original Article

INTRODUCTION

Crohn’s disease (CD) is a chronic, idiopathic inflammatory bowel 
disease, which could affect all parts of the gastrointestinal tract pre-
dominantly the small bowel where the terminal ileum is the most fre-
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quently involved site. Both segmental and transmural 
involvement of the intestine is distinctive of the 
CD.1-8 This chronic process usually initiates in early 
adulthood with a second peak in the elderly popu-
lation. While various clinical presentations can be 
attributed to the CD; diarrhea, abdominal pain, and 
weight loss are the most common manifestations.1,2

The natural history of the disease is quite un-
predictable alternating between flares, remissions, 
and relapses. Meanwhile, approximately two-third 
of patients develop complications such as fistulas, 
strictures, abscesses, obstructions, and malignancy, 
which might require surgical interventions.1,2,9,10 
Furthermore, CD lesions lead to a variety of ana-
tomical malformations such as bowel wall thickening, 
strictures, and ulcerative mucosal lesions associated 
with abdominal fat involvement and per visceral 
lymph node enlargement caused by diffuse inflam-
mation.11-13

Currently; a combination of clinical, endoscopic, 
radiological, and biochemical investigations are 
used for diagnosis of CD, among which ileocolo-
noscopy and taking biopsy samples are the first-line 
steps.1,3,14 Since upper gastrointestinal endoscopy 
and ileocolonoscopy have limited functionality for 
evaluating the small bowel as the most commonly 
affected part of the bowel by CD, small bowel’s 
investigation for guiding succeeding therapeutic 
strategies has always been a challenge.2,3 Initially, 
radiological evaluations of small bowel in active 
CD such as enteroclysis and small bowel follow-
through mostly relied upon fluoroscopic tech-
niques, which offer limited data about bowel wall 
involvement and extraluminal extension of the dis-
ease.15-17 Currently, several cross-sectional imaging 
modalities such as magnetic resonance (MR) im-
aging and computed tomography (CT) that provide 
several advantages over traditional modalities have 
widely replaced them.18,19 Firstly, CT enterography 
and MR enterography (MRE) allow more compre-
hensive evaluation of mural disease, bowel wall 
thickening and extra-luminal complications of 
Crohn’s disease.15,20,21 Secondly, the disease activ-
ity and severity, commonly assessed by the Crohn’s 
Disease Activity Index (CDAI), can be evaluated 

by an MRE-based score.1,12 Finally, regarding early 
age of onset in CD, chronic and relapsing nature 
of the disease, frequent small bowel lesions among 
symptomatic CD patients, and increasing risk of 
developing complications22, repeated imaging ex-
aminations is usually necessary for follow-up of pa-
tients with CD.23,24 Thus, in order to avoid exposure 
to radiation and at the same time to identify active 
ileitis and investigate extraenteric complications, 
MRE has been increasingly gain popularity in re-
cent years for evaluating patients with CD during 
follow-up.2,15,25,26 Based on above-mentioned ratio-
nales, ECCO (European Crohn´s and Colitis Orga-
nization) has recommended applying cross-section-
al imaging modalities for diagnosis and follow-up 
of patients with CD in its latest guidelines.3,14 Con-
sidering the diagnostic limitations of ileocolonos-
copy in evaluating small intestine a location that is 
commonly involved in CD in the current study, and 
its invasiveness, intolerability, and risks of perfo-
ration in detecting colonic lesions in patients with 
repeated follow-up visits,  we  primarily  aimed to 
prospectively evaluate the sensitivity, specificity, 
and accuracy of MRE compared with ileocolonos-
copy for assessing active Crohn’s inflammation in 
adult patients in Iranian population.27,28

 
MATERIALS AND METHODS

From 22 December 2013 to 22 December 2014, 
a follow-up study was done on 30 patients with   ac-
tive CD (CDAI>150) in a gastroenterology clinic 
affiliated to Tehran University of Medical Sciences. 
The current single-center study was approved by 
Institutional Ethics Committee of the University. 

Thirty consecutive symptomatic patients consisted 
of 11 (36.7%) men and 19 (63.3%) women with 
mean age of 37.30±13.66 (range: 19-67 years) with 
established diagnosis of CD -based on endoscopic 
and histological criteria- who required a new bowel 
assessment to support modifications in therapeutic 
approach, were enrolled in this study. 

The inclusion criteria were confirmed active CD 
with CDAI>150 and age>18 years. The exclusion 
criteria were acute bowel obstruction, elevated serum 
creatinine, severe claustrophobia, cardiac pacemaker, 
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implanted magnetic foreign bodies, pregnancy, 
lactation, and  acute infection. After obtaining an 
informed consent, a standardized examination in-
cluding medical history, physical examination, 
measuring C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), and fecal calprotectin 
in association with a clinical assessment of disease 
activity by Crohn’s Disease Activity Index (CDAI) 
were performed for all the patients. The disease was 
considered clinically active in patients with CDAI 
scores higher than 150. Then, all the patients un-
derwent diagnostic evaluations as well as MRE and 
reference examination (ileocolonoscopy). During 
the period of diagnostic examinations, no modifica-
tion was done on pharmacologic treatment which 
was being used by the patients. 

Reference studies: The ileocolonoscopy was per-
formed as the reference investigation for the evalu-
ation of the colon and the terminal ileum (last 20 
cm) by an experienced endoscopist for all the pa-
tients, following the standard protocol. MRE was 
performed in the same day or within maximum 2 
weeks after colonoscopy by an expert who was 
blind to the results of colonoscopy. The inflamma-
tory lesions at endoscopy were evaluated based on 
Crohn’s Disease Index of Severity (CDEIS ) and 
the CDEIS higher than 6 was defined as endoscopic 
activity.

 
Bowel Preparation for Colonoscopy:

Patients were advised to consume a clear liquid 
dietary regimen 24 to 72 hours before colonoscopy 
according to their bowel habit. A total of 4-8 five-mg 
bisacodyl tablets (TolidDarou,Tehran , IRAN) were 
prescribed for the patients every 4 to 6 hours. Fur-
thermore, the patients were prescribed 6-8 boxes of 
polyethylene glycol (PEG) (each 70 grams solved 
in 1 liter water) until clearance of rectal output.

MR Enterography Technique:
MRE was performed with 3-tesla Siemens (3T 

Magnetom Trio Version syngo B17), in supine position 
using an eight channel abdominal body coil by a 
radiologist who was blind to the results of ileocolo-
noscopy and the patients’ history.

MRE examinations were performed after 4-6 
hours of fasting. An hour prior to imaging, 3 liters 
of PEG solution (75 gr /L) as an oral contrast media 
was administered to all cases every 5 minutes to 
achieve the small bowel distention. Adequate lu-
minal distension was determined by a control T2 
HASTE (half-fourier acquired single-shot fast spin 
echo) image in coronal section. If  satisfactory lu-
minal distention was achieved  then MRE images 
would be taken. Otherwise if adequate luminal dis-
tention was not achieved, control images would be 
repeated every 5 minutes until achieving acceptable 
luminal distension, then MRE images were taken. 

In order to attenuate the bowel peristalsis and 
achieve a homogenous bowel distention, 20 mg 
Hyoscine-N-butylbromide (Osveh, Tehran, IRAN) 
was administered intramuscularly to each patient 
prior to and during MRE. Axial and coronal images 
of T2w were taken first and T1 images were ob-
tained after injection of 15 ml Dotarem (Gadoter-
ateMeglumine, importer company coildaroo, origi-
nally produced by GUERBET company, FRANCE) 
containing gadolinium.

The following radiological variables were evalu-
ated during MRE: mucosal enhancement and pres-
ence of  perienteric vascularization (comb sign), 
ulcers, mesenteric fat stranding, mural thickening, 
engorgement of vasa recta, fibro-fatty proliferation, 
dilated amorphous loops, entero-entric fistula, en-
largement of  mesenteric lymph nodes, fibro-steno-
sis, perianal fistula, and abscess.

In order to compare the endoscopic and imaging 
results, the ileocolonic tract was divided into eight 
tracts: ileum, ileocecal valve, cecum, ascending co-
lon, transverse colon, descending colon, sigmoid 
colon, and rectum. Then, a per segment analysis 
was performed.

Statistical Analysis
All the statistical analyses were performed using 

the SPSS software (version 18). Descriptive sta-
tistics were performed for colonoscopy and MRE 
results. A comparison at the level of each different 
segment was derived between the lesions found 
at MRE and findings at ileocolonoscopy by cross 
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tab and Chi square test. Sensitivity, specificity, posi-
tive likelihood ratio (PLR), negative likelihood ratio 
(NLR), positive predictive value (PPV), nega-
tive predictive value (NPV), and Ƙ  of  MRE in 
localization of  lesions of   all the eight segments 
were  determined on a per-segment  and  overall 
basis. P value<0.05 was considered as statistically 
significant. Considering definition, k<0, 0<k<0.20, 
0.21<k<0.40, 0.41<k< 0.60, and 0.61<k<0.80 indi-
cate poor agreement, slight agreement, fair agree-
ment, moderate agreement, and substantial agree-
ment, respectively, while k>0.80 indicates excellent 
agreement. 

RESULTS
Patients’ Characteristics and Clinical Manifestation: 

Total of 30 patients with active Crohn’s disease 
(CADI>150) were included in the study. Of them 
11 (36.7%) were men and 19 (63.3%) were women 
with mean age of 37.30±13.66 (19-67) years. Mean 
duration of disease and defecation frequency were 
6.46±8.35 (1-38) years and 10.40± 8.77 (2-40) times, 
respectively. Mean ESR, CRP, and fecal calprotectin 
level were 57.53±26.57 (25-125), 51.36±22.26 (22-
96), and 912.63±481.65 (99-1800), respectively. 
Extra gastrointestinal (GI) manifestation was pres-
ent in 66.7% (20) of the patients and 40% (12) had 
anal fistula. Patients’ clinical manifestation is sum-
marized in table 1. Distribution of GI involvement  
and  findings in colonoscopy and MRE are shown in 
tables 2 and 3a, and 3b. The most frequent involved 
segment in colonoscopy and MRE was ileum that 
was affected in 19 (23.8% among involved segments 
and 70.4% of all cases) and 22 patients (34.4% 

among involved segments and 75.9% of all cases) 
in colonoscopy and MRE, respectively. 

We analyzed the distribution of age in location 
of GI involvement, which showed that patients 
with colon involvement  had mean age of 35±13.78 
(17.77-52.22) years and patients with small bowel 
involvement had mean age of 39.88±14.59 (32.37-

96

Table 2: Location of involvement in colonoscopy and MR enterograhy

Colonoscopy N Percent among 
involved segments

Percent of  
cases

Rectum 7 8.8% 25.9%

Sigmoid 10 12.5% 37.0%

Descending colon 11 13.8% 40.7%

Transverse colon 7 8.8% 25.9%

Ascending colon 7 8.8% 25.9%

Cecum 8 10.0% 29.6%

Ileocecal valve 11 13.8% 40.7%

Ileum 23.8% 70.4%

Total 80 100.0%

MR Enterography

Rectum colon 3 4.7% 10.3%

Sigmoid colon 7 10.9% 24.1%

Descending colon 7 10.9% 24.1%

Transvers colon 2 3.1% 6.9%

Ascending colon 2 3.1% 6.9%

Cecum 2 3.1% 6.9%

Ileum 22 34.4% 75.9%

Ileocecal 13 20.3% 44.8%

Jejunum 5 7.8% 17.2%

Duodenum 1 1.6% 3.4%

Total 64 100.0%

Table 1: Clinical Manifestation

Positive family history 2(6.7%)

Anemia 15(50.0%)

Arthropathy 8(26.7%)

Eye  involvement 4(13.3%)

Skin involvement 4(13.3%)

Anal fistula 12(40.0%)

Fever 9(30.0%)

Colectomy surgery 1(3.3%)

Enteral surgery 1(3.3%)

Extra GI manifestation 20(66.7)

Table 3a: Colonoscopy and MR entrography findings 

Colonoscopy findings n Percent

Erythema 25 83.3

Edema 24 80

Vascular pattern 
decreased 16 53.3

Increased frability 15 50

Aphtus ulcer 16 53

Linear ulcer 8 26.7

Stenosis 6 20

Exudate 2 6.7

Nodularity 4 13.3

Cobble stone 3 10

MRE beside Colonoscopy in Active Crohn’s Disease
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47.38) years  and those with ileocolic involve-
ment  had mean age of 32.57±12.52 (20.98-44.15) 
(p=0.44).

There was a significant correlation between eye 
involvement and duration of disease and  defecation 
frequency (p=0.044  and 0.031,  Man whitney test). 
Also we found a correlation  between anemia and 
duration of disease (p=0.013,  Man whitney test). 

 
MRE vs Colonoscopy:

we performed per segment analysis for eight 
critical segments (rectum, sigmoid, descending 
colon, ascending colon, transverse colon, cecum, 
ileum, and ileocecal valve) in 30 patients. we ana-
lyzed a total of 240 segments. The results of MRE  
(table 4) showed lesions in 58 (24.17%) segments 
while 182 (75.83%) segments were reported as 
negative. Of the 58 positive lesions 36 (15%) seg-
ments were true positive and 22 (9.166%) segments 
were false positive. Of the 182 negative results, 138 
(57.5%) and 44 (18.333%) segments were true and 
false negative, respectively. Generally, sensitiv-
ity and specificity, positive likelihood ratio (PLR), 
negative likelihood ratio (NLR), positive predictive 
value (PPV), negative predictive value (NPV), and 
Ƙ  of  MRE  in localization of  lesions of the 8 
segments were  45, 86.25, 3.27, 0.64, 62.07, 75.82,  
and 0.336, respectively. 

we assessed per patients involvement of CD le-
sions in each segment of colon, which is shown 
in table 5. MRE had sensitivity and specificity of 
50% and 90% with PPV and NPV of 71.43 and 
78.26 for localizing sigmoid lesions, which was 
correlated with colonoscopic result (p=0.026 and 
Ƙ=0.432).  Also its sensitivity and specificity for 
descending colon were 45.45 and 89.47 (Ƙ=0.378 
and p=0.043).

Nevertheless the results for ileum were quite dif-
ferent with sensitivity and specificity of 84.21 and 
45.45 and Ƙ=0.315 and p=0.104 .

97

Table 3b: MR entrography findings 

MR enterography findings n Percent

Mucosal enhancement 13 43.3

Stratification 13 43.3

Comb sign 9 30

Ulcer 3 10

Mesenteric fat stranding 5 16.7

Submucosal fat 0 0

Mural thickening 20 66.7

Engorged vasa recta 8 26.7

Fibrostenosing segment 13 43.3

Fibrofatty proliferation 5 16.7

Dilated  amorphus flaccid loops 2 6.7

Enteroenteric fistula 4 13.3

Mesenteric lymph node 20 66.7

Perianal fistula 3 10

Abscess 4 13.3

Sacroiliitis 0 0

Renal stone 0 0

Gall stone 0 0

Primary Sclerosing Cholangitis 0 0

Table 4: True- and false-positive and negative findings of MRI in each segment   

Colonic segment True positive False positive True negative False negative

Total number of colonic 
segment (n=240) 36(15) 22(9.166) 138(57.5) 44(18.333)

Rectum (n=30) 2(6.66) 1(3.33) 22(73.33) 5(16.66)

Sigmoid (n=30) 5(16.66) 2(6.66) 18(60) 5(16.66)

Descending colon (n=30) 5(16.66) 2(6.66) 17(56.66) 6(20)

Ascending colon (n=30) 0(0) 2(6.66) 21(70) 7(23.33)

Transverse colon (n=30) 1(3.33) 1(3.33) 22(73.33) 6(20)

Cecum (n=30) 1(3.33) 1(3.33) 21(70) 7(23.33)

Ileum (n=30) 16(53.33) 6(20) 5(16.66) 3(10)

Ileocecal valve (n=30) 6(20) 7(23.33) 12(40) 5(16.66)

Aryan et al. 
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DISCUSSION
Diagnostic accuracy of MRE in localization of 

CD’s lesions in small bowel and colon has been de-
termined in numerous studies. while it’s accuracy 
for detecting small bowel lesions has been report-
ed as 78% to 95%  but there is quite controversy 
about application of MRE instead of colonoscopy 
for detecting lesions in colon.2,28 In current study 
we assessed the presence of ulcers, mucosal en-
hancement, stratification, comb sign, mesenteric 
fat stranding, sub mucosal fat, mural thickening, 
engorgement of vasa recta, fibrostenosing segment, 
fibrofatty proliferation, dilated amorphous flaccid 
loops, enteroenteric fistula, mesenteric lymph node 
involvement, perianal fistula, abscess, sacroileitis, 
renal stone, gallbladder stone, and PSC(Primary 
sclerosing Cholangitis) in patients with CD by 
MRE.7,22

Based on radiological imaging results, there are 
four subtypes of CD classifications including active 
inflammatory, fibrostenotic, fistulizing or perforat-
ing, and reparative or regenerative subtype. The im-
portance of differentiating these subtypes is due to 
their different types of managements. Treatment of 
acute inflammation is via medical approaches while 
the required treatment for fibrostenotic disease is 

surgery.29,30 There are various structural and func-
tional factors for assessing active disease in MRE. 
These factors include wall thickening, higher de-
gree and pattern  of enhancement, intensity of T2 
mural signal, local lymph node enhancement, high-
er mesenteric vascularity that are known to be cor-
related with  laboratory data, endoscopic results or 
histological activity of CD.30 wall thickness degree 
(more than 3 mm) is known to be correlated with 
Crohn’s Disease Activity Index and inflammation 
degree in histopathology.29,30 Active inflammation 
has higher degree of mural thickening in contrast 
to chronic inflammation or fibrostenotic disease.29,31 
Mural stratification also confirms active Crohn’s 
disease. Stratified type of bowel enhancement is 
referred to increase in mucosal enhancement with 
submucosal edema, which suggests acute disease. 
However non-stratified complete thickness en-
hancement of bowel wall can also suggest acute in-
flammation. Fibrostenotic disease  is characterized 
by less keen wall enhancement.29 Some patients 
with progressive active disease show evidence of 
mesenteric edema. Other signs of acute inflamma-
tion are signal hypersensitivity of intestinal wall in 
T2 images demonstrating wall edema and increase 
in intravenous (IV) contrast enhancement  in the 

98

Table 5: Sensitivity, specificity, positive likelihood ratio (PLR), negative likelihood ratio (NLR), positive predictive value (PPV), and negative 
                predictive value (NPV) of MRI in the localization of lesions, calculated for each segment.   

Colonic segment Sensitivity    Specificity PLR NLR PPV NPV Ƙ P-value

Total number of 
colonic segment

(n=240)
45 86.25 3.27 0.64 62.07 75.82 0.336 -

Rectum 
(n=30)

28.57
(4.52-70.73)

95.65
(77.98-99.27)

6.57
(0.70-62.13)

0.75
(0.46-1.20)

66.67
(11.55-94.53)

81.48
(61.90-93.63) 0.302 0.128

Sigmoid 
(n=30)

50
(18.89-81.11)

90
(68.26-98.47)

5
(1.17-21.39)

0.56
(0.29-1.05)

71.43
(29.27-95.48)

78.26
(56.29-92.46) 0.432 0.026

Descending colon 
(n=30)

45.45
(16.92-76.50)

89.47
(66.82-98.39)

4.32
(1.00-18.63)

0.61
(0.35-1.07)

71.43
(29.27-95.48)

73.91
(51.59-89.71) 0.378 0.043

Ascending colon 
(n=30)

0
(71.92-98.68)

91.30
(71.92-98.68) 0 1.10

(0.97-1.24)
0

(0-80.71)
75

(55.12-89.26) -0.116 0.582

Transverse colon 
(n=30)

14.29
(2.37-57.77)

95.65
(77.98-99.27)

3.29
(0.23-46.02)

0.90
(0.65-1.23)

50
(8.17-91.83)

78.57
(59.04-91.65) 0.132 0.418

Cecum 
(n=30)

12.50
(2.07-52.62)

95.45
(77.08-99.24)

2.75
(0.19-
38.97)

0.92
(0.69-1.21)

50
(8.17-91.83)

75
(55.12-89.26) 0.104 0.469

Ileocecal valve 
(n=30) 54.55 63.16 1.48 0.72 46.15 70.59 0.171 0.454

Ileum 
(n=30)

84.21
(60.40-96.43)

45.45
(16.92-76.50)

1.54
(0.87-2.74)

0.35
(0.10-1.18)

72.73
(49.78-89.20)

62.50
(24.70-91.03) 0.315 0.104

MRE beside Colonoscopy in Active Crohn’s Disease
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bowel wall that are correlated with biological pa-
rameters and histological findings.29,30 Some studies 
have suggested the increase in mucosal enhance-
ment or a stratified pattern of bowel wall enhance-
ment in active inflammation as a result of existence 
of submucosal edema. Some other studies have also 
proposed heterogeneous, homogeneous, and strati-
fied pattern of enhancement in chronic or fibroste-
notic disease. The hypothesis for solving this in-
consistency was occurrence of an active disease on 
a chronic fibrostenotic disease resulting in stratified 
pattern of enhancement.29,31 So radiologists should 
recommend clinicians that this narrowing might be 
reversible if it is just because of edema or spasm 
caused by active disease or become fixed if it is 
caused by fibrosis that can be seen in chronic phase. 
Because treatment of active or chronic phases are 
totally different, differentiating these two condi-
tions are vital.31 In a study by Koh and colleagues 
13 active disease was defined by abnormal mural 
thickness (>3mm), increased mural enhancement 
with or without perienteric changes, presence of 
fistula or abscess. Lately MRIA (magnetic reso-
nance index of activity), which consists of a for-
mula including mural thickness, edema, ulceration, 
and mural contrast enhancement for each segment 
of intestine, is used for assessing disease severity 
quantitatively based on MRE.32 Active CD on CT 
images are also characterized by mural thickening, 
hyper enhancement and stratification, enlarged vasa 
recta (comb sign), and higher density of peri enteric 
fat while fibrotic strictures and submucosal fat de-
positions  are some of the characteristics of chronic 
disease.31 Generally the principal advantage of MRE 
over other imaging techniques is its capability in 
assessing signs of CD that are beyond the reach 
of traditional endoscopes including  transmural or 
extraluminal involvement.2,7 Patel and colleagues2 
reported 23.2 % penetrating complications  consist-
ing 18.3% and 4.8% fistula and abscess, respectively. 
The rate of enteroentric fistula, perianal fistula, and 
abscess detected by MRE in our study were 13.3 %, 
10%, and 13.3%, respectively.    

The primary purpose of our study was to deter-
mine the diagnostic accuracy of MRE in localiz-
ing CD lesions in colon rather than small bowel 

in Iranian population. Overall, our study demon-
strated a sensitivity of 45%  and  a specificity of 
86.25%  with PPV and NPV of 62.07, and 75.82, 
respectively for MRE in detecting CD lesions in 
eight critical segments with fair agreement with 
colonoscopy (Ƙ=0.336). This result was quite dif-
ferent from the report by Maccioni  and colleagues.28 
They reported  a sensitivity  and specificity of 94.5%, 
and 97% with PPV and NPV of 94.5%, and 97%, 
respectively (Ƙ=0.93). Grand and co-workers33 re-
ported sensitivity and specificity of 85% and 80%, 
respectively (Ƙ=0.65) for MRE compared with en-
doscopic evaluation among 310 patients with CD. 
In a review by Patel and colleagues2 the agreement 
between MRE and endoscopy in localizing active 
CD in ileum was Ƙ=0.36. They described that the 
reason for different results of studies could be the 
variation in time intervals between MRE and en-
doscopy that led to possible changes of disease 
activity because of treatment courses, as a result, 
different accuracy in studies. we prevented this er-
ror by reducing the interval between colonoscopy 
and MRE. The two procedures were performed on 
the same day or maximum within a 2-week interval 
that yielded into similar agreement (Ƙ=0.336) be-
tween the procedures. In per segment analysis, the 
accuracy of MRE was only significant in detecting 
sigmoid and descending colon lesions that was cor-
related with colonoscopy (p=0.026  and 0.043, re-
spectively) with sensitivity and specificity of (50%, 
90%, and 45.45, 89.47) for sigmoid and descending 
colon respectively. Generally, MRE had moderate 
sensitivity (89.47%) and high specificity (95.65%) 
for detecting colonic lesions consequently it is not 
suitable as a screening test and is more appropriate 
to be used as a confirmatory test after colonoscopy. 
These are usually the gold standard tests. They may 
be expensive or invasive so you do not want to do 
them on everyone, but they are important for a final 
answer. Maccioni and colleagues28 reported sensi-
tivity and specificity of 96% and 90 % (for sigmoid 
lesions), 100% and 92% (for descending colon le-
sions), respectively (Ƙ=0.91). The result of analysis 
for ileum was quite different with sensitivity and 
specificity of 84.21% and 45.45%, respectively 
(Ƙ=0.315) showing a fair agreement with colo-
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noscopy. This result indicates the fact that MRE 
is a highly sensitive test with moderate specificity 
compared with colonoscopy. A negative result in a 
highly specific test rules out the disease. It is a good 
test for screening to pick up every one with the 
possibility of having the disease. However we can 
identify some of them who do not actually have the 
disease by other tests that have higher specificity. 
This is because we do not want to miss anybody in 
this screening test. Maccioni and co-workers28 re-
ported high sensitivity and specificity of 100% for 
MRE for evaluating distal ileum. Other studies have 
shown sensitivity of 89% and 83%, and specificity 
of 80% and100%, respectively for CTE (Computed 
tumographic Enterology) and MRE in detecting ac-
tive inflammation. MRE also has higher accuracy 
(100%) for detecting extraenteric complications. 
Nevertheless MRI in contrast to CT is superior in 
detection of fistulas and strictures.31Siddiki and 
colleagues21 showed sensitivity and specificity of 
95.2% and 90.5%, respectively for MRE in detect-
ing active CD of small bowel.

Several studies have concentrated on adequate 
bowel filling and bowel distention as an important 
factor for achieving good images. Some studies have 
demonstrated that even by using less or no amount 
of oral contrast good results can be achieved and 
also patients who are acutely ill cannot endure large 
volumes of oral or rectal contrasts. In addition re-
gardless of using large oral volumes of contrast, 
distension of distal small bowel can be poor.13 In 
our study, adequate luminal distension was de-
termined by a control T2 HASTE image in coro-
nal section. If satisfactory luminal distention was 
achieved  then MRE images were taken otherwise 
if adequate luminal distention was not achieved, 
control images were repeated every 5 minutes until 
achieving acceptable luminal distension, then MRE 
images were taken. Presence of air or fecal content 
in colon may also result in poor images. Air in co-
lon can cause considerable vulnerability to artifacts 
and fecal content of colon may have high signals. 
These factors can cause reduction in observing 
colonic wall after using IV contrast. Studies have 
suggested administering water or rectal saline be-
fore MRE to improve detecting colonic lesions.13 
Patients preparation before MRE in our study con-

sisted of 4-6 hours of fasting. And an hour prior to 
imaging, 3 liters of PEG solution (75 gr/L) as an 
oral contrast media was administered to all cases 
every 5 minutes to achieve the small bowel disten-
tion. In order to attenuate the bowel peristalsis and 
achieve a homogenous bowel distention, 20 mg 
Hyoscine-N-butylbromide (Osveh, Tehran, IRAN) 
was administered intramuscularly to each patient 
prior to MRE and IV injection during MRE. Axial 
and coronal images of T2w were taken first and T1 
images were obtained after injection of 15 mL of 
Dotarem (GadoterateMeglumine, importer com-
pany coildaroo, originally produced by GUERBET 
company, FRANCE) containing gadolinium. we 
did not use rectal saline before MRE that can be 
one of the limitations of our study leading to more 
false negative results. 

To draw a conclusion, our study demonstrated 
moderate sensitivity and high specificity for MRE 
in localizing colonic lesions so it is better to be used 
as a confirmatory test after colonoscopy. However, 
the results for detecting ileal lesions indicate high 
sensitivity test with moderate specificity for MRE 
versus colonoscopy thus it can be a good screening 
test to evaluate the suspected individuals and con-
firm the results with higher specificity tests. Since 
the possibility of ileal involvement is the highest 
during the first years of diagnosis therefore MRE 
can be a good screening test to rule out the disease. 
Finally we can conclude that MRE can be an impor-
tant complementary test to colonoscopy in detecting 
active disease.    
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