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Magnetic resonance enterography (MRE) has been reported to be a useful modality for the
evaluation of luminal inflammation and extraintestinal complications in Crohn’s disease (CD).
A recent study indicated that the diagnostic ability of MRE was comparable to the diagnostic
ability of other devices, such as ileocolonoscopy. MRE can be performed repeatedly because
there is no radiation exposure. Therefore, MRE is useful as a method of follow-up for
younger patients with established CD. It is useful for evaluating the efficacy of medical
treatments, such as biologics. MRE can detect small intestinal lesions even if the endoscope
does not pass through the stenosis. The concerns of availability of expertise and the costs
associated with MRE should be addressed so MRE can be widely used for CD patients in the
near future.
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Crohn’s disease (CD) is an immune-mediated
disease with abdominal symptoms that include
diarrhea, abdominal pain and perianal fistulas.
Inflammation in CD involves the entire gastro-
intestinal tract, especially the small intestine.
Ileocolonoscopy is useful for detecting inflam-
mation in the colon and the terminal ileum;
however, this technique is unable to assess the
mid-small intestine. More recently, novel tech-
nologies to enable inflammatory bowel disease
diagnosis have been developed, such as capsule
endoscopy (CE) and balloon-assisted entero-
scopy (BAE). These technologies have been
established as useful modalities for the diagnosis
and assessment of disease extent and severity.
However, CD lesions are typically transmural
and lead to progressive damage and complica-
tions, such as fistulas and abscesses. Thus,
cross-sectional imaging is critical for the assess-
ment of CD lesions. Computed tomographic
and magnetic resonance enterography (CTE
and MRE) have been reported to be useful
modalities for the evaluation of luminal inflam-
mation and extraintestinal complications in
CD. MRE can be performed without radiation
exposure, making it the preferred imaging
technique for the evaluation of CD in
children and adolescents. In this article, we

have reviewed recent trends and topics regard-
ing MRE for patients with CD.

MRE protocol
In reviewing the diagnostic accuracy of MRE,
we should note the heterogeneity of MR imag-
ing protocols, such as the use of different MRI
magnets (1.5 Tesla [1.5T] or 3 Tesla [3T]),
enteral contrasts and preparations for bowel dis-
tention. The diagnostic accuracy might differ
according to the protocol of MRE. The 3T
magnet increases the signal-to-noise ratio and
reduces the time of image acquisition compared
with the 1.5T magnet [1]. The 3T MRI is supe-
rior to 1.5T for detecting ulcers, whereas 3T is
as accurate as 1.5T in detecting bowel wall
thickness, enhancement and fistulas.

MRE requires the administration of a large
amount of contrast medium orally. Typically,
transit to the right colon has been observed
within at least 40–60 min [2]. A recent review
stated that MRE performed 40 min after the
ingestion of oral contrast material is practical
for patients’ compliance and for providing
effective MRE imaging [3,4]. In the authors’
institution, patients are typically ordered to
ingest 1500 ml of polyethylene glycol within
60 min prior to scanning.
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Bowel distention with MR enteroclysis is superior to disten-
tion with MRE in most studies [5–8]. However, the use of
MRE is associated with reduced abdominal discomfort and
nausea compared with MR enteroclysis. Patients are exposed to
radiation during the placement of the naso-jejunal catheter
when MR enteroclysis is performed [9]. Furthermore, a prospec-
tive randomized study showed that the diagnostic accuracy of
MR enterography was comparable to the accuracy of MR
enteroclysis [6,10]. Thus, MRE could be used to follow-up
patients without proximal small intestinal lesions of CD [3].

Rectal contrast might increase the diagnostic accuracy in
detecting lesions in the rectum and distal colon; however, rectal
contrast causes more patient discomfort than MRE procedures
done without using rectal contrast. For patients undergoing

colonoscopy, the requirement for colonic distention during
MRE is reduced [11]. Intravenous gadolinium chelate contrast
agent is used to differentiate between active and inactive dis-
ease. Gadolinium chelate given to patients (approximately 60 s)
prior to 3D T1-weighted image with fat suppression was
acquired in the authors’ institution.

The main limitation of MRE is bowel motion, which could
potentially obscure relevant findings. Thus, anti-peristaltic
agents such as scopolamine butylbromide or glucagon are used
to minimize bowel motion just before MRE is performed.
A recent study indicated that the quality of the MRE without
anti-peristaltic agents was judged to be inferior to CTE,
although the diagnostic results were equivalent [12]. The authors
typically used anti-peristaltic agents for MRE to obtain high-
quality imaging except in patients with contraindications for
these agents.

Findings of MRE
The MRE findings for CD include wall thickness, wall hyper-
signal, extravascularity, swelling of lymph nodes, ulcerations,
fistulas, edema, strictures and extraintestinal complications. In
patients with active intestinal inflammation, mural enhance-
ment is observed after the injection of gadolinium (FIGURE 1).
Mural hyperenhancement is related to active inflammation and
is the most sensitive finding of active CD lesions [3,13,14]. Wall
thickness is also frequently observed; however, wall thickness
without high intensity remains in responders after medical
treatment in some cases (FIGURE 2).

Intestinal strictures can be detected on MRE. MRE enables
the assessment of proximal small intestinal lesions beyond
severe strictures even if the endoscope does not pass through
the stenosis (FIGURE 3). This is the advantage of MRE for the
assessment of intestinal lesions in patients with CD, compared
with ileocolonoscopy and BAE. Moreover, while BAE has been
available for evaluating small intestinal lesions of CD, it is hard
to observe the mucosa along the entire length of the small
intestine using either the oral or anal approach in one session

of BAE. Intestinal strictures with marked
intestinal distension suggest moderate-to-
severe strictures, resulting in indications
for surgery if the patients have any
abdominal symptoms. Strictures with
hypoenhancement are typically observed
in fibrotic strictures, whereas inflamma-
tory strictures have wall thickness with
mural hyperenhancement and edema [15].
However, it is not easy to distinguish
fibrotic strictures from inflammatory
strictures on MRE in some cases, because
the strictures are usually constructed of
both fibrotic and inflammatory lesions.

Fistulas could be detected on
MRE (FIGURE 4), although early fistulas
might be difficult to detect because of
the lower spatial resolution of MRE.

Figure 1. Coronal true imaging with T1-weighted images
revealed that mural enhancement is observed in the
proximal ileum after injection of gadolinium.

A B

Figure 2. Comparison between ileal lesion on MRE and endoscopic finding.
(A) Increased wall thickness was observed at the terminal ileum. However, mural and
transmural enhancement is minimal. (B) The endoscopic findings revealed no
inflammation at same area.
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Extraintestinal complications, such as abscesses, could also be
detected on MRE. It is important to assess fistulas and
abscesses because these lesions are frequently associated with
medical treatment failure, including secondary loss of respon-
siveness for anti-TNF-a agents [16].

MRE could be used as an observer-independent diagnostic
device for the evaluation of CD lesions, although there have
been few studies to assess the interobserver agreement in MRE
for diagnostic assessments in patients with CD. A recent study
indicated that high interobserver agreements for mural inflam-
mation and lymphadenopathy were found in patients with
active CD lesions [17]. Another study indicated that wall thick-
ness, the presence of edema, enhancement patterns and length
of the disease in each segment showed good interobserver
variability between all investigators [18].

The diagnostic accuracy of MRE
Previous reports regarding the diagnostic accuracy of MRE are
summarized in TABLE 1 [12,14,19–28]. MRE has been shown to have
excellent sensitivity and specificity for CD lesions. In most
studies, the diagnostic accuracies of MRE were assessed by
comparing the findings on ileocolonoscopy and the findings on
MRE. A recent systematic review showed that the sensitivity
and specificity of MRE for the diagnosis of suspected CD was
78 and 85%, respectively [29]. For the extension of CD lesions,
the sensitivity and specificity of MRE for small bowel lesions
were 74 and 91%, respectively [29]. The diagnostic accuracy for
the extension and disease severity of MRE was comparable to
the accuracy of CTE [20–23,25,27,28]. No significant differences
were observed between MRE and CTE in detecting fistulas [30].
MRE might be preferred to CTE to assess the location and
severity of the disease because of the reduced radiation expo-
sure for young patients.

Ultrasonography (US) and MRE are safe and non-invasive
devices; however, US is less expensive compared with MRE
and could be performed at the bedside. Recently, a diagnostic
study for patients with suspected CD was performed to com-
pare the accuracy of MRE and US [25]. For the detection of

small intestinal lesions of CD, the sensitivity, specificity, posi-
tive predictive value and negative predictive value for MRE and
US were high (94–97%). However, US was less accurate than
MRE in defining CD extension. A recent systematic review
indicated that US, computed tomography and MRE have high
accuracy for detecting fistulas, abscesses and strictures, whereas
US has high false positives for abscesses [29]; MRE is preferred
to US for deep-seated fistulas [31].

The advantages of CE and BAE are that they can directly
observe mucosal inflammation, whereas MRE is particularly
useful for detecting transmural inflammation, stenosis and
extraintestinal lesions, including abscesses and fistulas [32]. MRE
is useful when evaluating small and large intestinal lesions even
in cases with severe strictures, where full evaluation of the small

A B C

Figure 3. Ileal stricture in patients with Crohn’s disease. (A) A moderate stricture was found at the proximal ileum, and
balloon-assisted enteroscopy did not pass through the stenosis. (B) Ileal lesions with mural enhancement and (C) severe strictures with
bowel distention were observed on the T1-weighted image.

Figure 4. Coronal true imaging with T1-weighted images
revealed an ileoileal fistula with inflammation.
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bowel would be virtually impossible to achieve using CE or
even BAE. Thus, these technologies appear to complement
each other. The diagnostic accuracy of CE and MRE has been
compared in the recent studies [33–38]. Recent meta-analysis
demonstrated that the diagnostic yield for CE and MRE were
comparable [33]. Albert et al. investigated the detection rate of
small intestinal lesions on CE, MRI and double-contrast fluo-
roscopy in patients with suspected CD [34]. CE was not accom-
plished in approximately one-third of patients (14/41) due to
bowel strictures in this study. CE was slightly more sensitive
than MRI, whereas MRE detected inflammatory conglomerates
and enteric fistulae in five cases [34]. In another study, CE was
found to be superior to MRE in detecting mucosal lesions in
patients with CD; however, MRE could detect severe inflam-
matory lesions within the bowel wall [33]. These results
suggested that CE is capable of detecting mucosal lesions that
may be missed by MRE, while MRE is helpful in identifying
transmural CD and extraluminal lesions.

Takenaka et al. recently compared the diagnostic accuracy of
MRE with BAE [26]. In this prospective study, MRE and single
BAE were performed in 100 patients. Ulcerative lesions, muco-
sal lesions and intestinal damage were evaluated. MRE detected
ulcerative lesions in the small intestine with a sensitivity of
82%. The specificity for ulcerative lesions and mucosal lesions
were 88 and 95%, respectively. MRE detected major stenosis
(stricture that the scope could not pass) with a sensitivity of
59% and a specificity of 90%, and strictures were detected
with a sensitivity of 41% and a specificity of 94%. MRE is
useful for detecting active lesions in the small intestine. How-
ever, MR imaging is less sensitive for detecting strictures, which
single BAE is able to detect. BAE is preferred for identifying
intestinal damage.

When the lesions identified by MRE were compared with
the surgical findings in patients with CD, MRE could identify
small bowel CD lesions, such as fistulas and abscesses; the
results showed that 27 of 30 ileoenteric or ileocolonic fistulas

Table 1. Summary of the accuracy of magnetic resonance enterography for Crohn’s disease lesions by
comparing the findings of conventional diagnostic devices.

Study (year) Diagnostic devices
as gold standard

Number of
cases

Location of
assessment on MRE

Accuracy of MRE for
CD lesions (%)

Ref.

Schreyer et al. (2005) Ileocolonoscopy 30 Colon, TI Sen 55, Spe 98 [19]

Lee et al. (2009) Ileocolonoscopy 30 TI Sen 83, Spe 100 [20]

Rimola et al. (2009) Ileocolonoscopy 50 Colon, TI Sen 81, Spe 89 [14]

Siddiki et al. (2009) Ileocolonoscopy 44 TI Sen 91, Spe 67 [21]

Fiorino et al. (2011) Ileocolonoscopy 44 TI, colon For TI

Sen 81, Spe 93 (MRE)

Sen 81Spe 91 (CTE)

[22]

Grand et al. (2012) Ileocolonoscopy 310 TI, colon Sen 85, Spe 80 [12]

Grand et al. (2012) Histological findings 310 TI Sen 87, Spe 88 [12]

Jensen et al. (2011) Ileocolonoscopy/surgery 50 SI Sen 74, Spe 80 (MRE)

Sen 83, Spe 70 (CTE)

[23]

Hyun et al. (2011) Ileocolonoscopy/BAE 30 SI, colon For SI lesions

Sen 62, Spe 93

For colonic lesions

Sen 86, Spe 95

[24]

Castiglione et al. (2013) Ileocolonoscopy 249 SI Sen 96, Spe 94 (MRE)

Sen 94, Spe 97

(bowel sonography)

[25]

Takenaka et al. (2014) BAE 100 SI Ulcerative lesions:

Sen 82, Spe 88

Major stricture

Sen 59, Spe 90

[26]

Quencer et al. (2013) Histological findings 23 SI Sen 88, Spe 79 (MRE)

Sen 100, Spe 62 (CTE)

[27]

Dillman et al. (2011) Histological findings 22 SI, colon Sen 66, Spe 90 [28]

BAE: Balloon-assisted enteroscopy; CTE: Computed tomographic enterography; MRE: Magnetic resonance enterography; SI: Small intestine; Sen: Sensitivity;
Spe: Specificity; TI: Terminal ileum.
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and 8 of 9 abscesses were detected using MRE in patients who
required surgery [39]. Discrete proximal small intestinal lesions
might not be detected in all cases because of insufficient bowel
distension at the proximal small bowel. Another study using
surgical pathological inflammatory grading was significantly
associated with MRI findings such as the wall thickness, degree
of wall enhancement on delayed phase, pattern of enhancement
on both parenchymatous, T2 relative hypersignal wall, blurred
wall enhancement, comb sign, fistula, and abscess [40]. The
contrast enhancement ratio of abnormal distal ileal segments
with inflammation was higher than that with fibrosis only [39],
suggesting that strictures with inflammation could be distin-
guished from fibrotic strictures. However, these studies were
not confirmed by another study, which indicated that fibrosis
was not associated with wall thickness or with T2 hypersig-
nal [41]. Another study showed that fibrotic lesions alone were
also associated with wall thickness, T2 wall hypersignal, comb
sign, fistula and abscess [40]. Inflammation with fibrotic changes
is frequently observed at the strictures and it is not easy to dis-
tinguish inflammatory strictures from fibrotic strictures; recent
consensus guidelines from the European Crohn’s and Colitis
Organisation stated that no validated criteria have been estab-
lished to determine the fibrotic lesions on MRE [31].

For pediatric CD, MRE is more useful in detecting small
intestinal lesions than it is in adolescents because MRE is less
complicated than colonoscopy and could be performed without
radiation exposure. In some cases of CD, frequent assessment of
disease severity and extension of the disease is necessary; there-
fore, examinations without radiation exposure are important
especially for children. A recent systematic review indicated that
the pooled sensitivity and specificity for MRE detection at the
terminal ileum of CD were 84 and 97%, respectively, in pediat-
ric CD patients [42]. In all studies, ileocolonoscopy was used as
the reference test. The diagnostic accuracy for barium enterocly-
sis was assessed and compared with that of colonoscopy in 3 of
the 11 studies in this systematic review. The sensitivity and spec-
ificity (72 and 73%) for barium enteroclysis was lower than that
for MRE in pediatric CD patients [43–45]. Even if a patient is
younger than 10 years old, MRE could be performed without
sedation [46]. For children, it is important to perform the MRE
procedure in a short time. To reduce the number of MRE
sequences, the performance of contrast-enhanced T1-weighted
MR alone in the evaluation of CD lesions was compared with
the performance of all MRE imaging sequences [47]. This study
indicated that the sensitivity, specificity and diagnostic accuracy
for detecting active inflammation using contrast-enhanced
T1-weighted MR alone were 83, 87 and 85%, which were infe-
rior compared with using all MRE sequences. A higher false-
positive rate of abscesses was observed from contrast-enhanced
imaging alone, and the absence of abscesses were confirmed
when non-fat-suppressed Half fourier Acquision Single shot
Turbo spin Echo (HASTE) was conducted in addition to the
contrast-enhanced imaging. It is important to reduce the time of
the MRE procedure (reduce the number of MR sequences),
especially for pediatric patients. However, non-fat-suppressed

HASTE imaging might be needed to maintain diagnostic accu-
racy of MRE in patients with CD.

Comparison of MRE findings with biomarkers
It is important to assess the disease activity of CD for appropri-
ate management of the disease. Clinical symptoms and clinical
activity indexes such as the Crohn’s disease activity index and
Harvey–Bradshaw index are important markers for evaluating
the severity of CD. However, these indexes are subjective and
are affected by psychological factors. It is necessary to assess
biological markers, such as C-reactive protein, white blood cell
counts and fecal calprotectin; these biological markers might be
elevated in infectious diseases and other chronic inflammatory
diseases. MRE enables the simultaneous assessment of the
extension and severity of CD. The findings on MRE are closely
correlated to clinical severity and serological markers with the
previously described reference standards. The wall thickness,
T2 signal intensity, T1 enhancement and presence of lymph
nodes on MRE are related to Crohn’s disease activity index,
endoscopic severity (Crohn’s disease endoscopic index of sever-
ity [CDEIS], simple endoscopic score for Crohn’s disease) and
histological examinations from biopsy or surgical specimens [48]

and to Inflammatory Bowel Disease Questionnaire. MRE could
also assess the Montreal classification-based disease behavior in
patients with CD [49]. However, assessments using imaging
such as endoscopy and CT/MR enterography in addition to
clinical symptoms and biological markers are necessary for the
management of CD to guide therapeutic decisions.

Assessment of disease severity using scores on MRE
Many investigators have scored disease severity on MRE in
patients with CD. More recently, the magnetic resonance index
of activity score (MaRIA) was developed by comparing the
MRE findings with the CDEIS [14]. After assessment with
logistic regression, MRE findings, such as the wall thickness,
relative contrast enhancement, edema and ulceration, were
selected as independent factors for the prediction of endoscopic
severity. The MaRIA score was constructed using these four
factors. The MaRIA score had a significant correlation with the
CDEIS, C-reactive protein and clinical activity score [14,50].
Macarini et al. developed the MRE score by assessing disease
severity in 100 patients with CD [51]. The MRE score is com-
posed of multiple MRE parameters, such as wall thickness, wall
enhancement, enhancement pattern (transmural, layer), fibro-
fatty proliferation and local complications [45]. The MRE score
was correlated to the Crohn’s disease activity index and Inflam-
matory Bowel Disease Questionnaire. Steward et al. developed
the Crohn’s Disease Activity score, which was derived with ref-
erence standards of histological scores in surgical specimens [52].
They demonstrated that the mural thickness and T2 signal
were the best predictive factors for histological severity.

Using the scoring system on MRE, disease severity and respon-
siveness for medical treatments could be objectively assessed
(TABLE 2). Ordás et al. demonstrated a significant decrease in the
mean MaRIA score at 12 weeks after treatment with anti-TNF-a
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agents or steroids compared with the score at baseline if endo-
scopic healing was obtained; the mean score was not significantly
changed among patients without endoscopic healing [53]. The
magnitude of change in the CDEIS scores correlated to those in
the MaRIA scores. Another study indicated that the clinical
effects of infliximab (IFX) could be assessed by MRE in patients
with ileal CD. In this study, the MRE index improved in 44% at
2 weeks and in 80% at 26 weeks after treatment with IFX, and
the improvement of ileal lesions on MRE correlated to clinical
responses after 2 weeks of IFX treatment [54]. Although the
median inflammatory score significantly decreased from 7.0 to
5.0, the obstructive score did not change (3.0 ! 3.0)
after treatment with IFX. Tielbeek et al. demonstrated the useful-
ness of MRE in examining the treatment effect in patients
with CD who were treated with IFX/adalimumab [55]. The
mean Crohn’s disease activity score in anti-TNF responders

significantly improved, whereas the scores did not change signifi-
cantly in non-responders. Thus, MRE could be used as a comple-
mentary approach to measure transmural inflammation in
patients with CD and could guide the optimal use of TNF antag-
onists in daily clinical practice [55]. MRE could evaluate the
effects of medical treatments at ileocolonic lesions and at the
proximal ileum, where conventional ileocolonoscopy is unable to
reach (FIGURE 5).

Could MRE assess mucosal healing in patients with CD?
Recent studies have indicated that endoscopic improvement after
medical treatment reduced hospitalizations and surgeries [56,57].
Endoscopy has been the key device for predicting the long-term
prognosis of CD. Because MRE could be repeatedly performed
to confirm the effects of medical treatment, a question is raised
regarding whether MRE could predict endoscopic remission or

ulcer healing.
A recent study demonstrated that the

MaRIA score had high sensitivity (85%),
specificity (78%) and accuracy (83%) for
the diagnosis of mucosal healing with a
cutoff of 7. A MaRIA score <11 has a
high sensitivity for ulcer healing (90%);
however, the specificity is moderate [53].
Another study showed that the CDEIS
had a sensitivity of 87% and specificity
of 70% for predicting acute inflamma-
tion with a cutoff of 3 [52]. These results
suggest that MRE might predict endo-
scopic remission in patients with CD.

Expert commentary & five-year view
A recent study indicated that the diagnos-
tic ability of MRE was comparable to the
diagnostic ability of other devices, such as
ileocolonoscopy and CTE. The advantage
of MRE is the ability to detect small and
large intestinal lesions at the same time

Table 2. Responsiveness of MRI lesions or indexes to medical treatment.

Study (year) Medical
treatment

Assessment of activity index for MRE Change of MRE parameter over
time during medical treatment

Ref.

Ordás et al. (2014) Corticosteroids

(n = 14)

Adalimumab

(n = 34)

MaRIA score

(wall thickness, RCE, edema, ulcers)

Mean MaRIA score

(baseline ! at 12 weeks)

Endoscopic healed 18.9 ! 8.7

Non-healed 22.1 ! 20.8

[53]

Assche et al. (2013) Infliximab

(n = 20)

MICD

(transmural inflammation, extramural

lesion, sign of obstruction)

Median MICD

(baseline ! 2 weeks ! 26 weeks)

7.0 ! 6.5 ! 5.0

[54]

Tielbeek et al. (2013) Adalimumab

(n = 30)

Infliximab

(n = 20)

Inflammatory score

(mural thickness, mural T2 signal,

perimural T2 signal T1 contrast)

Mean inflammatory score

(first MRE ! second MRE)

Clinical responder 5.19 ! 3.12

Non-responder 5.55 ! 5.92

[55]

MICD: MRE score of severity in ileal Crohn’s disease; MRE: Magnetic resonance enterography.

A B

Figure 5. A case of clinical improvement by infliximab in patients with Crohn’s
disease. (A) Prior to the administration of infliximab, magnetic resonance enterocolo-
nography could detect deep mucosal lesions in the terminal ileum and the middle ileum.
(B) Magnetic resonance enterocolonography revealed that inflammation was improved
in the colon and in the small intestine.
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without radiation exposure. MRE is also useful for the simulta-
neous evaluation of luminal inflammation, transmural lesions
and extraintestinal complications in CD. For these reasons, the
European Crohn’s and Colitis Organisation guidelines recom-
mend MRE as the imaging technique with the highest diagnos-
tic accuracy for the detection of intestinal involvement in CD,
including extramural complication [31]. Nevertheless, MRE has
not been widely used in actual clinical settings because MRE
might be an expensive device and it requires increased time for
all sequences to be performed compared with other devices.
Moreover, there are few experts who evaluate CD lesions on
MRE. If the concerns for expertise and cost could be solved,
MRE would be widely used for CD patients in the near future.

Conventional ileocolonoscopy has been performed in most
medical institutions; however, only colonic lesions could be
assessed with this, and additional diagnostic tools might be
required to evaluate the lesions in other parts of the small intes-
tine. BAE could be used to simultaneously assess lesions in the
small and large intestines. The advantage of BAE is being able to
obtain biopsy specimens of small intestine and to treat for intesti-
nal strictures by endoscopic dilation. BAE can directly observe
small intestinal lesions, such as erosions and small ulcerations.
BAE is preferred for identifying intestinal damage and stric-
tures [58], although this technique might be operator dependent.
Severe adhesions, strictures and fistulas are frequently observed
in CD patients and result in technical difficulties of observing
the entire small intestine when BAE is performed. MRE is less
invasive and is not dependent on the operators’ technique. MRE
is useful for assessing therapeutic efficacy in the small and large
intestine simultaneously. A recent study suggested that endo-
scopic remission might be predicted by MRE. In our experiment
regarding MRE, a transmural lesion with increased wall thickness

and hyperintensity could be observed even though endoscopic
remission was obtained at the same area. The significance of the
discrepancy between endoscopic healing and transmural lesions
on MRE [59] should be clarified in a future study.

The question of when MRE should be performed in the clini-
cal setting remains. At the time of diagnosis, conventional colo-
noscopy is needed, especially for pathological diagnosis. CT
procedures provide information regarding extraintestinal compli-
cations, such as abscesses or fistulas. In actual clinical setting,
conventional CT is more widely used than MRI because CT is
less expensive and it does not requires long time for all sequences.
CT is useful to detect CD lesion for patients with moderate-to-
severe disease because it can be performed on the same day when
patients visit the hospital. MRE could be performed repeatedly
because there is no radiation exposure. Therefore, MRE is useful
as a method of follow-up for younger patients with established
CD. MRE is also useful for evaluating the efficacy of medical
treatments, such as biologics. MRE could also detect small intes-
tinal lesions even if stenosis is observed. To obtain detailed infor-
mation of the mucosa in the small intestine, BAE or CE for
small intestinal lesions might be more helpful. For each situation,
the appropriate diagnostic tools should be selected to ensure the
detection of CD lesions in the small intestine.
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Key issues

• The advantage of magnetic resonance enterography (MRE) for Crohn’s disease (CD) patients is that it can evaluate both luminal

inflammation and extraintestinal complications of CD in the small intestine.

• Diagnostic accuracy of MRE is comparable with accuracy of ileocolonoscopy and computed tomographic enterography for detecting

intestinal lesions of CD.

• MRE is useful as a method of follow-up for younger patients with established CD because of no radiation exposure.

• MRE is also useful for evaluating the efficacy of medical treatments and may predict endoscopic healing in patients with CD.

• The concerns for expertise and cost regarding MRE should be solved to be widely used for CD patients in the near future.
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