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INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory disease that can involve any part of the 
bowel. CD is characterized by progressive course with remitting and relapsing periods. If 
not properly managed, CD can eventually lead to various complications, including stric-
tures, and penetrating diseases which often require surgical intervention [1]. Therefore, 
close monitoring of disease activity is critical for therapeutic decision-making and for as-
sessing treatment responses. Ileocolonoscopy is an essential procedure for assessing CD, as 
it enables the evaluation of mucosal healing and allows for intestinal biopsies if clinically 
necessary. However, it has limitations in evaluating the entire small bowel and extralumi-
nal complications. Magnetic resonance (MR) enterography (MRE) is a primary noninvasive 
method for assessing CD because it can evaluate the entire gastrointestinal tract, includ-
ing extraluminal findings, without radiation exposure [2]. MRE considers various findings 
of bowel inflammation in CD, including wall thickening, mural edema, and mural hyper-
enhancement [3]. Based on these findings, several MRE-based indices have been devel-
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Magnetic resonance (MR) enterography (MRE) plays a pivotal role in the management of 
patients with Crohn’s disease (CD) throughout the chronic disease process. With advan-
tages such as its non-invasiveness and the ability to use several MR sequences to reflect 
findings of active inflammation, several MRE-based indices have been introduced to as-
sess CD inflammatory activity. Although there is no universally accepted gold-standard 
score for clinical practice, the most studied scores include the Magnetic Resonance In-
dex of Activity, simplified Magnetic Resonance Index of Activity, Nancy score, Clermont 
score, London score, and CD MRI Index. These MRE-based scoring systems share certain 
characteristics but also differ in terms of the imaging parameters included, the bowel 
segments evaluated, and the MR sequences required for assessment. This review article 
covers the key MR findings of active inflammation incorporated into these scoring sys-
tems, along with the detailed characteristics and clinical applications of MRE-based 
scoring systems in adult patients with CD.
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oped to quantitatively assess CD activity, although no stan-
dardized score has been established. MRE-based indices serve 
as tools for response assessment and may aid in outcome mea-
surements in clinical trials for CD [4,5]. This article focuses on 
the definitions, clinical applications, strengths, and limitations 
of MRE-based indices for assessing CD activity in adult patients.

MR FINDINGS OF BOWEL INFLAMMATION IN CD

Diagnosis of CD
The typical finding in CD is the presence of skip lesions, where 

diseased segments are interspersed with normal bowel seg-
ments in a discontinuous distribution. The inflammatory le-
sions are predominantly located asymmetrically on the mesen-
teric side, which is a characteristic feature of CD [3,6]. Because 
inflammatory lesions are distributed along the mesenteric side, 
scarring can lead to mesenteric contraction, resulting in pseu-
dosacculation on the opposite, antimesenteric sides [7,8]. In 
cases of severe inflammation with extensive bowel involve-
ment, the discontinuity and asymmetry of the inflammation 
may be less apparent. Mesenteric lymph node enlargement or 
fibrofatty proliferation can also be observed in CD, although 
these findings are somewhat nonspecific and have less corre-
lation with disease activity [3].

Definitions of MR Features for Active Bowel Inflammation 
in CD

Bowel wall thickening: Mural thickening is defined as a 
bowel wall thickness greater than 3 mm in a fully distended 
segment, and the degree of thickening reflects the inflamma-
tory severity [3,9].

Mural and perimural edema: Mural edema is diagnosed when 
the bowel wall shows a hyperintense signal on fat-suppressed 
T2-weighted imaging, compared with normal bowel loops [10]. 
Perimural edema indicates edema or inflammation in the peri-
intestinal fat tissue, which also presents with hyperintense sig-
nal on T2-weighted imaging.

Mural hyperenhancement: Mural hyperenhancement is com-
pared with the enhancement of the surrounding normal bowel 
segments on contrast-enhanced T1-weighted imaging. This can 
be assessed during either the enteric or portal phase, with stud-
ies reporting no significant differences between these phases 
[11,12]. Mural hyperenhancement patterns can be asymmetric, 
layered, or homogeneous. A characteristic finding of bowel in-
volvement in CD is a predominantly asymmetric enhancement 
on the mesenteric side of the bowel segment [8]. Hyperen-
hancement of the inner bowel wall or both inner and outer 
layers may result in a stratified appearance [3,13]. 

Ulcerations: Ulcers observed during endoscopy can also be 

detected using MRE. They are diagnosed on imaging when the 
luminal fluid extends into the bowel wall due to depression of 
the inner bowel wall [14,15]. Longitudinal ulcers along the 
mesenteric side are specific to CD. Ulcers are defects confined 
to the bowel wall; if the defect extends beyond the serosa 
into the surrounding fat tissue, it is termed a sinus tract [3].

Restricted diffusion: Active inflammation in CD may show 
diffusion restriction within the bowel wall [6]. Restricted dif-
fusion is indicated when the signal intensity of the bowel wall 
exceeds that of the lymph nodes on high b-value images (b = 
800–1000 s/mm2) of diffusion-weighted imaging (DWI) and 
shows decreased apparent diffusion coefficient (ADC) value 
[16,17]. The advantages of DWI are the lack of contrast en-
hancement and its ability to increase reader confidence in 
diagnosing active inflammation and quantifying inflammato-
ry activity using ADC. However, DWI in MRE has limitations, 
including high false-positive rates owing to susceptibility ar-
tifacts from bowel gas and poor luminal distension, which are 
frequently observed in the jejunum or colon. Therefore, it is 
important to interpret DWI in conjunction with T2-weighted 
and contrast-enhanced T1-weighted images [18].

Fat stranding: Fat stranding is defined as the loss of a normal 
clear interface between the bowel wall and mesentery [10].

Creeping fat: Creeping fat refers to the wrapping of mesen-
teric fat around the inflamed bowel, and it is known to be 
associated with intestinal stricture [19]. However, evaluating 
creeping fat on MRE is challenging; it can be diagnosed dur-
ing surgery or through pathological examination [19,20].

Engorged vasa recta: Engorged vasa recta refer to the dila-
tion of vessels surrounding the inflamed bowel, also known as 
the comb sign [21]. This can be attributed to both current and 
previous inflammation.

The MR findings of active bowel inflammation and examples 
of activity scoring with several MRE-based indices are shown 
in Figures 1 and 2.

 

MRE-BASED INDICES FOR ASSESSING CD 
ACTIVITY

There are several MRE-based scoring systems to quantify the 
inflammatory activity in CD. The following representative MRE 
scoring systems will be reviewed in this section; MR Index of 
Activity (MaRIA), simplified MaRIA, Clermont score, Nancy 
score, CD MRI Index (CDMI), London score, and MR enterog-
raphy global score (MEGS). The study design and MR features 
of these MRE-based scoring systems are summarized in Ta-
bles 1 and 2. The suggested cutoff values for active and se-
vere inflammation for the scoring systems are presented in 
Table 3. 
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MR Index of Activity 
The segmental MaRIA is calculated as follows: 1.5 × wall 

thickness (mm) + 0.02 × relative contrast enhancement (RCE) + 
5 × edema + 10 × ulceration.

Rimola et al. [14] first developed MaRIA, an MRE-based in-
dex, for the quantitative assessment of CD activity. The refer-
ence standard for the MaRIA score was the CD Endoscopic 
Index of Severity (CDEIS), derived from ileocolonoscopy. The 
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Fig. 1. Magnetic resonance (MR) enterography in a 28-year-old male patient with Crohn’s disease. A: Coronal T2-weighted image without 
fat saturation. B: Coronal enteric phase T1-weighted image (T1WI). C: Axial T2-weighted image with fat saturation. D: Axial delayed phase 
T1WI. E: Coronal diffusion-weighted image (DWI, b = 800 s/mm2). F: Coronal apparent diffusion coefficient (ADC) map. A–D: Mural thickening 
and ulceration (long arrowheads) in the ascending colon. The maximum mural thickness was 10 mm. The axial T2-weighted image with fat 
saturation (C) shows markedly increased mural T2 signal (mural edema) and increased perimural T2 signal with a small fluid rim (≤2 mm, 
short arrowheads). The interface between the colonic wall and the pericolic fat is obscured (arrows) in (B) and (C), suggesting fat stranding. 
Contrast-enhanced T1WI (B and D) shows rapid and moderate contrast enhancement of the ascending colonic wall. DWI and ADC (E and F) 
show high DWI signal intensity in the ascending colon, with a corresponding low ADC value (1 × 10-3 mm2/s, arrows). The segmental scores 
in the ascending colon were as follows: MaRIA = 30.23, simplified MaRIA = 5, Clermont score = 39.71, Nancy score = 6, CDMI = 10, and Lon-
don score = 8.63. MaRIA, MR Index of Activity; CDMI, CD MRI Index.
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Fig. 2. Magnetic resonance (MR) enterography in a 27-year-old female patient with Crohn’s disease. A: Coronal precontrast T1-weighted 
image (T1WI). B: Coronal enteric phase T1WI. C: Axial delayed phase T1WI. D: Axial T2-weighted image with fat saturation. E: Coronal diffu-
sion-weighted image (DWI, b = 800 s/mm2). F: Coronal apparent diffusion coefficient (ADC) map. A–C: Mural thickening and hyperenhance-
ment in the distal transverse colon. The maximum mural thickness was 9 mm. Contrast-enhanced T1WI (B and C) shows rapid and marked 
contrast enhancement of the transverse colon (arrows). Ascending colon also shows mural thickening and hyperenhancement (B, long arrow-
head), suggesting active inflammation. The axial T2-weighted image with fat saturation (D) shows moderately increased mural and perimu-
ral T2 signal of the transverse colon, suggesting edema (arrow). There is also fat stranding around the transverse colon (short arrowheads) in 
(C) and (D). DWI and ADC (E and F) show high DWI signal intensity in the transverse colon, with a corresponding low ADC value (0.96 × 10-3 
mm2/s, arrows). The segmental scores in the transverse colon were as follows: MaRIA = 19.67, simplified MaRIA = 3, Clermont score = 24.23, 
Nancy score = 5, CDMI = 9, and London score = 5.41. MaRIA, MR Index of Activity; CDMI, CD MRI Index.
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bowel segments to be evaluated are the terminal ileum; as-
cending, transverse, descending, and sigmoid colon; and the 
rectum. The global MaRIA score is the sum of the segmental 
scores for these six bowel segments. RCE is based on the wall 
signal intensity (WSI) measured before (WSI pre) and after in-
travenous contrast injection (WSI post). RCE is calculated us-
ing the following formula: RCE = ([WSI post - WSI pre] / [WSI 

pre]) × 100 × (standard deviation [SD] noise pre / SD noise post). 
The WSI is measured in areas with a predominantly thickened 
wall and calculated as the average of three WSI measurements. 
The SD noise is measured outside the body and calculated as 
the average of three SD measurements before and after con-
trast injection. Therefore, at least 12 region of interests mea-
surements are required for RCE calculation per segment.

Table 1. Summary of MR enterography-based scoring systems for the assessment of Crohn’s disease activity

Score Year
Reference 
standard

Calculation formula
No. of 

variables
Quantitative measurement

MaRIA [14] 2009 Endoscopy 1.5 × wall thickness (mm) + 0.02 × relative contrast  
  enhancement + 5 × edema + 10 × ulceration

4 Yes (wall thickness, relative  
  contrast enhancement)

Simplified  
  MaRIA [10]

2019 Endoscopy 1 × wall thickness (>3 mm) + 1 × edema + 1 ×  
  fat stranding + 2 × ulcers

4 No

Clermont  
  score [41]

2013 MaRIA -1.321 × ADC (mm2/s) + 1.646 × wall thickness (mm) +  
  8.306 × ulcers + 5.613 × edema + 5.039

4 Yes (ADC, wall thickness)

Nancy  
  score [43]

2010 Endoscopy Ulceration + parietal edema + bowel wall thickening  
  �+ differentiation between (sub)mucosa and 
muscularis propria + rapid contrast enhancement + 
DWI hyperintensity

6 No

CDMI [9] 2012 Histopathology Mural thickness + mural T2 signal + perimural T2 signal  
  + mural hyperenhancement

4 Semiquantitative assessment

London  
  score [9]

2012 Histopathology 1.79 + 1.34 × mural thickness + 0.94 × mural T2 score 2 Semiquantitative assessment

MEGS [46] 2014 Fecal calprotectin,  
  CRP, HBI

Score per segment × multiplication score per segment  
  �+ additional score per patient (lymph node + comb 
sign + abscess + fistula)

11 Yes (disease length),  
  �semiquantitative assessment 
for score per segment

MaRIA, MR Index of Activity; CDMI, Crohn’s disease MRI index; MEGS, MR enterography global score; CRP, C-reactive protein; HBI, Harvey–Bradshaw index; 
ADC, apparent diffusion coefficient.

Table 2. MR features included in the scoring systems

MR finding MaRIA
Simplified 

MaRIA
Clermont 

score
Nancy 
score

CDMI
London 
score

MEGS

Mural thickening Yes Yes Yes Yes Yes Yes Yes
Mural edema Yes Yes Yes Yes Yes Yes Yes
Perimural edema Yes Yes
Ulcers Yes Yes Yes Yes
Fat stranding Yes
Contrast enhancement Yes Yes Yes Yes
Enhancement pattern Yes
DWI Yes Yes

Differentiation between M-SM and MP Yes

Lymph node Yes
Comb sign Yes
Abscess Yes
Fistula Yes
Haustral loss Yes
Length of disease Yes
MaRIA, MR Index of Activity; CDMI, Crohn’s disease MRI index; MEGS, MR enterography global score; DWI, diffusion-weighted imaging; M-SM, mucosal-sub-
mucosa; MP, muscularis propria.
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The segmental MaRIA showed a strong correlation with seg-
mental CDEIS (r = 0.81, p < 0.001) [14]. The global MaRIA also 
showed a significant correlation with CDEIS (r = 0.78, p < 
0.001) [14]. MaRIA demonstrated high accuracy for detecting 
active inflammation (area under the receiver operating char-
acteristic [AUROC], 0.891; sensitivity/specificity, 81%/89%) 
and ulcerative lesions (AUROC, 0.978; sensitivity/specificity, 
95%/91%).

In their validation study, the same group established the 
cutoff points of MaRIA for active CD (≥7) and severe CD (≥11) 
[22]. The reference standard for active and severe CD was 
endoscopy, and severe disease was defined as the presence of 
endoscopic ulcerations. MaRIA has also been externally vali-
dated in other studies, showing a good correlation with the 
endoscopic scores, CDEIS or Simplified Endoscopic Score for 
CD (SES-CD) [12,23-28]. Evaluating treatment response is es-
sential during monitoring CD activity. Several studies demon-
strated the responsiveness of MaRIA to treatment and its cor-
relation with endoscopic appearance, including mucosal healing 
[15,29,30].

Several studies have evaluated MaRIA scores to predict treat-
ment response or adverse outcomes, including bowel surgery 
[31-34]. A study by Naganuma et al. [31] demonstrated the 
potential prognostic impact of MaRIA in patients treated with 
anti-tumor necrosis factor (TNF). The MaRIA score was signif-
icantly higher in the group with clinical recurrence than in the 
group that maintained remission. Time to recurrence was sig-
nificantly longer in patients with global MaRIA score <36.3, 
compared with those with global MaRIA score ≥36.3. Several 
studies have reported discordant results regarding the role of 
MaRIA in predicting adverse outcomes. In these studies, Ma-
RIA was not a predictive factor for bowel surgery or CD-relat-
ed hospitalization [32,33]. However, a recent study demon-
strated that the persistence of severe lesions (MaRIA ≥ 11) at 
46 weeks after starting biological therapy predicted long-term 
adverse outcomes, including the risk of surgery, endoscopic 

balloon dilation, and clinical relapse in CD [35].

Simplified MaRIA Score
The segmental simplified MaRIA score is calculated as: 1 × 

wall thickness (>3 mm) + 1 × edema + 1 × fat stranding + 2 × 
ulcers.

In 2019, the simplified MaRIA was introduced, evaluating 
the presence or absence of four key features: wall thickening, 
mural edema, ulcer, and fat stranding [10]. The evaluation is 
performed across the same six bowel segments, as those used 
in the assessment of the original MaRIA score.

The cutoff point of the simplified MaRIA for active lesions 
was ≥1, and for severe lesions (with ulcers), it was ≥2 [10]. The 
sensitivity and specificity of the simplified MaRIA for detect-
ing active CD were 90% and 81%, respectively [10]. For diag-
nosing severe inflammation, the sensitivity and specificity were 
85% and 92%, respectively [10]. The simplified MaRIA showed 
a strong correlation with the CDEIS (r = 0.83) and the original 
MaRIA (r = 0.93) (p < 0.001). Inter-reader agreement between 
two readers was excellent (intraclass correlation coefficient 
[ICC] = 0.85; 95% confidence interval [CI]: 0.78–0.90; p < 0.001) 
[10]. The time required to calculate the global simplified Ma-
RIA was significantly shorter than that for the MaRIA (4.77 min 
vs. 17.14 min; p < 0.001) [10]. 

The simplified MaRIA score has been externally validated in 
several studies. In a study with 84 patients with CD, the sensi-
tivity and specificity of simplified MaRIA ≥1 for active bowel 
inflammation were 90% and 98%, and the simplified MaRIA 
highly correlated with SES-CD (r = 0.94 for the ileal segment, 
and r = 0.82 for the colonic segment) [36]. Another study, which 
included 121 patients with CD, demonstrated a linear correla-
tion between the MaRIA and simplified MaRIA (r = 0.93) [37]. 
Assessment of the simplified MaRIA showed higher inter-reader 
agreement compared with that of the MaRIA (96.1% vs. 79.3%, 
p < 0.001), and it required less calculation time than that taken 
in the original MaRIA (4.50 min vs. 12.35 min). In a recent study 
by Tao et al. [38], the simplified MaRIA demonstrated high ac-
curacy in detecting active and severe inflammation against 
SES-CD, and the global simplified MaRIA was highly correlat-
ed with SES-CD.

A few recent studies have evaluated the diagnostic accura-
cy and treatment response using the simplified MaRIA with-
out contrast-enhanced sequences, as the simplified MaRIA can 
be assessed with non-contrast sequences [39,40]. According to 
a study by Bae et al. [39], simplified MaRIA evaluated on T2WI 
images showed a moderate correlation with SES-CD (r = 0.722), 
comparable to simplified MaRIA evaluated on conventional 
contrast-enhanced sequences (r = 0.795). Notably, with the 
addition of DWI to T2WI-based sequences, the simplified Ma-
RIA showed significantly higher performance in detecting ac-

Table 3. Cutoff values for active and severe inflammation in patients 
with Crohn’s disease

Score Active disease Severe disease
MaRIA ≥7 ≥11 
Simplified MaRIA ≥1 ≥2
Clermont score >8.4 ≥12.5 
Nancy score ≥6 (G), ≥2 
CDMI ≥3
London score ≥4.1 
MEGS >10 (G)
Unless otherwise specified, the cutoff values were for the segmental score. 
(G) Cutoff value of the global score.
MaRIA, MR Index of Activity; CDMI, Crohn’s disease MRI index; MEGS, MR 
enterography global score. 
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tive inflammation than the T2WI-based sequence alone (AU-
ROC, 0.863 vs. 0.827; p = 0.017). Another prospective study 
involving 46 patients who started biological treatment dem-
onstrated that simplified MaRIA, with and without contrast-
enhanced sequences, comparably determined endoscopic ulcer 
healing, treatment response, and remission [40].

Clermont Score
The segmental Clermont score is calculated as: -1.321 × 

ADC (mm2/s) + 1.646 × wall thickening (mm) + 8.306 × ulcers 
+ 5.613 × edema + 5.039.

Among several MRE-based indices, two incorporate DWI: 
the Clermont score and the Nancy score. The Clermont score 
includes ADC measurements from DWI acquisition [41]. The 
reference standard for the Clermont score was the MaRIA 
score. Except for the replacement of RCE with ADC, the other 
parameters (wall thickness, ulceration, and edema) are the 
same as those derived from the MaRIA score. The cutoff value 
for ADC was determined to be 1.6 × 10-3 mm2/s to detect ac-
tive inflammation, with high sensitivity (82.4%) and specific-
ity (100%) [41].

The Clermont score was validated in a prospective observa-
tional study by the same study group [42]. It was strongly cor-
related with the MaRIA score in ileal CD (rho = 0.99) but not 
in colonic CD (rho < 0.8). A cutoff value of >8.4 for the Cler-
mont score predicted active ileal disease (MaRIA ≥ 7) (AUROC 
0.99, p = 0.0001), and a cutoff value of ≥12.5 predicted severe 
ileal disease (MaRIA ≥ 11). In another study, which included 
55 patients with ileal CD, the Clermont score was significantly 
correlated with MaRIA (r = 0.91, p < 0.0001) and SES-CD (r = 
0.76, p < 0.0001) [27]. In addition, ADC correlated with SES-CD 
(r = -0.63; p < 0.0001), especially in non-operated patients. A 
recent post hoc analysis of 63 patients with CD from two pro-
spective studies demonstrated that complete bowel wall heal-
ing on MRI (defined as no segmental MaRIA score >7 or no 
segmental Clermont score >8.4) predicted a lower risk of bowel 
surgery and prolonged corticosteroid-free remission [34].

Nancy Score 
The segmental Nancy score is calculated as: ulceration + 

parietal edema + bowel wall thickening + differentiation be-
tween the (sub)mucosa and muscularis propria + rapid con-
trast enhancement + DWI hyperintensity.

The Nancy score is another scoring system that uses a DWI 
sequence. Unlike the Clermont score, which uses quantitative 
ADC values obtained from DWI, the Nancy score requires a 
visual DWI assessment, the presence or absence of DWI hyper-
intensity [43]. Notably, in the development study of Nanc score, 
MR colonography for evaluating colonic CD does not necessi-
tate fasting or any oral contrast agent [43]. The Nancy score 

consists of six MR features: ulceration, edema, bowel wall thick-
ening, differentiation between the mucosa-submucosal com-
plex and muscularis propria, rapid contrast enhancement, and 
DWI hyperintensity. The presence or absence of these MR find-
ings in a segment was rated as one or zero, respectively. The 
segmental score is assessed in six bowel segments (the termi-
nal ileum; ascending, transverse, descending, and sigmoid co-
lon; and rectum), and the global Nancy score is the sum of the 
six segmental scores, ranging from 0 to 36. DWI hyperinten-
sity was defined as hyperintensity in the bowel wall on the 
DWI sequence [43]. Rapid contrast enhancement was defined 
as contrast enhancement in the arterial phase. Differentiation 
between the mucosa-submucosa complex and muscularis pro-
pria was defined as the distinction between two layers in the 
colonic wall (hyperintense mucosa-submucosa complex and 
hypointense muscularis propria), evaluated on T2WI [43]. In pa-
tients with CD, a segmental Nancy score >2 detected endo-
scopic colonic inflammation with a sensitivity and specificity of 
58.33% and 84.48%, respectively (AUROC = 0.779, p = 0.0001), 
and the total Nancy score correlated with SES-CD (r = 0.539, 
p = 0.001) [43].

The Nancy score was validated in a study of 96 patients with 
CD [44]. A segmental score <2 and a global score <6 showed 
AUROCs of 0.80 (95% CI, 0.73–0.87) and 0.82 (0.69–0.94) for 
mucosal healing. The Nancy score was also highly sensitive to 
changes in the CDEIS, and radiologic remission on DW-MRI af-
ter treatment indicated a low cumulative probability of surgery 
(p = 0.0251) [44].

CDMI and London Score
The segmental CDMI is calculated as: mural thickness + mu-

ral T2 signal + perimural T2 signal + mural hyperenhancement. 
The segmental London score is calculated as: 1.79 + 1.34 × 
mural thickness score + 0.94 × mural T2 score.

The CDMI and London score were introduced in 2012, using 
histopathologic grading of the terminal ileum as the reference 
standard [9]. The MRE features were scored from zero to three, 
according to Table 4. In univariate analysis, four parameters 
evaluated on MRE were statistically significant for active CD 
inflammation: mural thickness, mural T2 signal, perimural T2 
signal, and the degree of mural enhancement. Among these, 
mural thickness and mural T2 signal showed a significant cor-
relation with active inflammation in multivariate analysis; thus, 
these two factors were included in the London score. This score 
demonstrated a sensitivity of 81%, specificity of 70%, and an 
AUC of 0.77, with a cutoff value of 4.1 for predicting acute 
inflammation. The London score has been validated in several 
studies in comparison with other indices, which are discussed 
later in this article.

On the other head, the simple sum of the four parameters 
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that were significant in univariate analysis showed a slightly 
improved correlation with the histopathological score com-
pared to the London score, achieving a sensitivity of 87%, speci-
ficity of 70%, and an AUROC of 0.83 [9]. This overall sum of 
the four variables has been referred to by various terms, such 
as the extended London score, CDMI, or overall CDMI score, 
in previous studies. For clarity, we refer to this index as the 
CDMI. The CDMI showed a moderate correlation with the 
CDEIS (r = 0.59) and good reproducibility (ICC = 0.78) [28]. In 
a previous retrospective study, CDMI showed responsiveness 
to anti-TNF treatment [45]. In this study, the CDMI signifi-
cantly decreased in the anti-TNF responder group for all le-
sions (5.19 to 3.12, p < 0.0001) and for stenotic lesions (6.33 
to 4.58, p = 0.01). However, the score did not change signifi-
cantly in non-responders before and after treatment.

MR Enterography Global Score 
The total MEGS is calculated as: score per segment × mul-

tiplication score per segment + additional score per patient 
(lymph node, comb sign, abscess, and fistula).

Makanyanga et al. [46] developed the MEGS by modifying 
the CDMI to reflect the overall disease extent, colonic find-
ings such as haustral loss, and extraluminal complications. 
Most MRE-based indices, except MEGS, assess the terminal il-
eum and colorectum because they have been validated based 
on ileocolonoscopic results. MEGS, however, evaluates the en-
tire small and large bowel, including the proximal small bowel. 
A total of nine bowel segments are evaluated for the MEGS 
score: the jejunum, ileum, terminal ileum, cecum, ascending 
colon, transverse colon, descending colon, sigmoid colon, and 
rectum. The following MR features, evaluated per segment, 
were scored between zero and three: mural thickness, mural 
T2 signal, perimural T2 signal, degree of enhancement, mural 

Table 4. Definitions for the calculation of the CDMI, London score, and MEGS

MR features
Per-segment score

0 1 2 3
Mural thickness*† <3 mm >3–5 mm >5–7 mm >7 mm

Mural T2 signal*† Equivalent to normal 
bowel wall

Minor increase in signal: 
bowel wall appears 
dark grey on  
fat-saturated images

Moderate increase in 
signal: bowel wall 
appears light grey on 
fat-saturated images

Marked increase in 
signal: bowel wall 
contains areas of 
white high signal 
approaching that of 
luminal content

Perimural T2 signal* Equivalent to normal 
mesentery

Increased in mesenteric 
signal but no fluid

Small fluid rim (≤2 mm) Large fluid rim (>2 mm)

T1 enhancement* Equivalent to normal 
bowel wall

Minor enhancement: 
bowel wall signal 
greater than normal 
bowel but significantly 
less than nearby 
vascular structure

Moderate enhancement: 
bowel wall signal 
increased but 
somewhat less than 
nearby vascular 
structures

Marked enhancement: 
bowel wall signal 
approaches that 
of nearby vascular 
structures

Mural enhancement pattern N/A or homogeneous Mucosal Layered -
Haustral loss (colon only) None <1/3 segment 1/3 to 2/3 segment >2/3 segment

Multiplication factor for segmental score
×1 ×2 ×3

Length of disease 0–5 cm 5–15 cm >15 cm

MR features
Per-patient score

0 5
Lymph nodes Absent Present
Comb sign Absent Present
Abscess Absent Present
Fistula Absent Present

CDMI = mural thickness + mural T2 signal + perimural T2 signal + mural hyperenhancement. London score = 1.79 + 1.34 × mural thickness score + 0.94 × 
mural T2 score. MEGS total score = score per segment (jejunum, ileum, terminal ileum, cecum, ascending colon, transverse colon, descending colon, sigmoid 
colon, and rectum) × multiplication score per segment (involved length) + additional score per patient (lymph node + comb sign + abscess + fistula). 
Same criteria are used for variables included in CDMI (*) and London score (†) calculations.
CDMI, Crohn’s disease MRI index; MEGS, MR enterography global score.
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enhancement pattern, and colonic haustral loss (Table 4). The 
total disease length within each bowel segment was measured 
to yield a per-segmental multiplication factor. Additionally, 
several per-patient MR features are assessed, with five points 
added if the feature is present: enlarged lymph node (shortest 
diameter ≥1 cm), comb sign, fistula, and abscess. The total 
MEGS is calculated by summing the segmental scores from 
the nine segments and the per-patient scores.

MEGS significantly correlated with fecal calprotectin (r = 
0.46, p < 0.001) and C-reactive protein (r = 0.388, p = 0.002) 
[46]. The AUROC of MEGS for predicting active disease (fecal 
calprotectin >100 μg/g) was 0.75 (95% CI, 0.62–0.88) [46]. A 
previous study demonstrated the responsiveness of MEGS to 
anti-TNFα drugs, although combined clinical reference stan-
dards were used rather than an endoscopic standard [47]. 
MEGS showed a moderate correlation with clinical activity (r = 
0.53; p < 0.001), and it significantly decreased in clinical re-
sponders but not in non-responders.

COMPARISON OF THESE SCORING SYSTEMS

Several studies have compared different MRE-based indices 
intra-individually. The MaRIA, Clermont score, CDMI, and Lon-
don score were developed relatively early; thus, these scores 
were included in many comparative studies rather than the 
recently developed simplified MaRIA.

MaRIA vs. CDMI
Tielbeek et al. [28] compared MaRIA and CDMI for interob-

server agreement and correlation with the CDEIS. Both Ma-
RIA and CDMI showed similarly good interobserver agreement 
(ICC = 0.74 and 0.78, respectively) among four radiologists, and 
both scores showed a moderate correlation with the CDEIS (r = 
0.51 and r = 0.59, respectively).

MaRIA vs. Clermont Score
Studies have compared the diagnostic performance and treat-

ment responsiveness of MaRIA and Clermont scores. Both Ma-
RIA and Clermont score showed similar performance in detect-
ing active CD, with a significant correlation with the SES-CD 
(r = 0.83, p < 0.0001 for MaRIA; and r = 0.76, p < 0.0001 for the 
Clermont score) [27]. Buisson et al. [48] compared the accuracy 
of the both scores in determining mucosal healing in 44 pa-
tients with CD. Radiologic remission predicted mucosal healing 
well, with a specificity/negative predictive value of 85.3%/85.3% 
for MaRIA (no segmental MaRIA >7) and 88.2%/85.7% for the 
Clermont score (no segmental Clermont score >8.4). 

MaRIA vs. Clermont Score vs. London Score
A retrospective study compared the diagnostic accuracy of 

the MaRIA, Clermont, and London scores for detecting and 
grading CD activity, using the SES-CD as the reference stan-
dard [49]. The AUROC for detecting active disease was signif-
icantly higher for MaRIA (0.930) than for the Clermont score 
(0.840, p < 0.0001) and London score (0.853, p = 0.0086). The 
accuracy of MaRIA for detecting severe lesions with ulceration 
was significantly higher than that of the Clermont score (91.1% 
vs. 88.4%, p = 0.03). The London score was not included in the 
analysis for detecting ulcers because there was no predeter-
mined cutoff value for predicting ulcers for the London score. 
To validate the preexisting cutoff values for each index, the au-
thors suggested optimal cutoff values from their cohort, in-
cluding a new cutoff value for the London score for active (3.4) 
and severe lesions (3.8) [49]. Notably, the optimal cutoff value 
for the MaRIA score was almost the same as that previously 
established.

MaRIA vs. Clermont Score vs. London Score vs. CDMI
A study by Puylaert et al. [50] compared four MRE-based 

scoring systems for the terminal ileum: MaRIA, Clermont score, 
London score, and CDMI, using CDEIS and histopathological 
scores as reference standards. All MRE-based indices demon-
strated comparable interobserver agreement, correlation with 
endoscopic and histopathologic standards, and diagnostic per-
formance.

Simplified MaRIA vs. London Score vs. CDMI
A prospective multicenter study compared the simplified 

MaRIA, London score, and CDMI in 111 patients using the ter-
minal ileal histologic activity index as a reference standard [51]. 
The three scoring systems showed high sensitivity to active 
inflammation: 83% for simplified MaRIA, 76% for the London 
score, and 81% for CDMI. However, the specificity was quite 
low: 41%, 64%, and 41% for the simplified MaRIA, London 
score, and CDMI, respectively. This low specificity might be re-
lated to the limitations of endoscopic biopsy, which can only 
confirm inflammation of the luminal surface, unlike the trans-
mural MRE evaluation.

MaRIA vs. Simplified MaRIA vs. London Score vs. CDMI
A recent study evaluated the responsiveness of four MRE 

indices to treatment: MaRIA, simplified MaRIA, London score, 
and CDMI [52]. The simplified MaRIA showed the greatest re-
sponsiveness and correlation with the endoscopic score. The 
responsiveness of the simplified MaRIA was statistically larger 
than that of the London score but comparable to that of Ma-
RIA or CDMI.
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STRENGTHS AND LIMITATIONS OF MRE-BASED 
SCORING SYSTEMS

MRI-based scoring systems have the advantages of being 
noninvasive, free from radiation exposure, and suitable for re-
peated applications. Despite these advantages and their poten-
tial to reflect inflammatory activity, most of them are not widely 
used in clinical practice and are primarily limited to specific re-
search settings. Some of these scores have been validated in 
only a few institutions with a limited number of experienced 
radiologists, often including the same institutions involved in 
score development. Understanding the strengths and weak-
nesses of the current scoring systems is crucial for their effec-
tive clinical use and for the new score development. Table 5 
summarizes the strengths and limitations of these indices.

MaRIA is the most validated index in various aspects, in-
cluding diagnostic accuracy, interobserver agreement, treat-
ment response, and as a prognostic tool. In addition, its diag-
nostic performance has been proven against different reference 
standards, such as endoscopy, clinical scores, inflammatory bio-
markers, and histopathology. However, the evaluation of the 
MaRIA score is time-consuming, particularly for RCE measure-
ments, and requires contrast enhancement. The simplified Ma-
RIA is the most recently developed score; thus, it needs to be 
validated in future studies. Compared to the original MaRIA, 

the simplified MaRIA consists of simple dichotomous variables, 
requires a shorter calculation time, and does not require gad-
olinium enhancement. The Clermont score includes ADC from 
the DWI technique, and its calculation does not require con-
trast enhancement. This score has also been investigated in val-
idation studies and has shown a strong correlation with the 
MaRIA. However, the Clermont score was initially developed 
using the MaRIA score as a reference standard rather than an 
endoscopic or histopathological standard. Assessment of the 
Clermont score is time-consuming, and the measurement of 
the ADC within the bowel wall is often not reproducible. The 
Nancy score incorporates a visual assessment of DWI rather 
than ADC measurement, and omitting the standard prepara-
tion for MR colonography scans may enhance patient tolera-
bility. However, the Nancy score has only been validated in a 
few studies and requires both DWI and contrast-enhanced se-
quences. The London score and CDMI are simple and rapid to 
calculate. However, these scores have limited severity grading 
because their cutoff values for ulcerative lesions have not been 
established. MEGS is the only score that evaluates the entire 
small bowel and reflects the length of bowel involvement. How-
ever, the reference standards for MEGS are limited and include 
the largest number of parameters to be evaluated.

       

Table 5. Strengths and limitations of the MR enterography-based scoring systems

Score Strength Limitation

MaRIA - Most validated score against various reference standards - Complex to use and time-consuming
- Does not evaluate entire small bowel
- Contrast enhancement is required

Simplified MaRIA - Simple to use without quantitative measurement
- Can be obtained without contrast enhancement

- Less validated compared to MaRIA score
- Does not evaluate entire small bowel

Clermont score - Incorporation of DWI 
- Can be obtained without contrast enhancement

- Used MaRIA as reference standard in their original study 
- �Time-consuming and limited reliability of ADC 

measurement
- Does not evaluate entire small bowel
- �Limited performance for colon evaluation in validation 

study

Nancy score - �Does not require fasting or oral preparation for patients 
with only colonic disease

- Qualitative assessment of DWI

- Both DWI and contrast-enhanced sequence are required
- Small number of validation studies

CDMI, London score - Validated against histopathology
- Simple to use

- Does not evaluate entire small bowel 
- No established cutoff values for severe inflammation

MEGS - Evaluation of the entire small bowel and colorectum
- Reflection of length of disease
- Incorporation of extra-intestinal findings

- �Not validated against endoscopy or histopathology 
(limited reference standard)

- Largest number of included features, time consuming
- Small number of validation studies

MaRIA, MR Index of Activity; CDMI, Crohn’s disease MRI index; MEGS, MR enterography global score; DWI, diffusion-weighted imaging; ADC, apparent diffu-
sion coefficient.
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CONCLUSION

Currently, MRE is a major imaging modality for CD diagnosis 
and monitoring. Although several MR scores have been intro-
duced to assess CD activity, radiologists and clinicians are not 
generally familiar with these scoring systems. This article com-
prehensively reviews the key MRE-based indices developed 
over the past decades, focusing on their calculation methods, 
clinical applications, and advantages and disadvantages. 
Knowledge of these indices will help radiologists and clinicians 
use them in clinical practice and incorporate them into clini-
cal research or trials. 

Conflicts of Interest
The author has no potential conflicts of interest to disclose.

ORCID iD
Nieun Seo	 https://orcid.org/0000-0001-8745-6454

Funding Statement
This work was supported by the National Research Foundation of 

Korea (NRF) grant funded by the Korea government (MSIT) (RS-
2024-00336063).

Acknowledgments 
None

REFERENCES

1.	 Torres J, Mehandru S, Colombel JF, Peyrin-Biroulet L. Crohn’s dis-
ease. Lancet 2017;389:1741-1755. 

2.	 Bruining DH, Zimmermann EM, Loftus EV Jr, Sandborn WJ, Sauer 
CG, Strong SA; Society of Abdominal Radiology Crohn’s Disease-
Focused Panel. Consensus recommendations for evaluation, in-
terpretation, and utilization of computed tomography and mag-
netic resonance enterography in patients with small bowel Crohn’s 
disease. Gastroenterology 2018;154:1172-1194.

3.	 Guglielmo FF, Anupindi SA, Fletcher JG, et al. Small bowel Crohn 
disease at CT and MR enterography: imaging atlas and glossary 
of terms. Radiographics 2020;40:354-375. 

4.	 Rozendorn N, Amitai MM, Eliakim RA, Kopylov U, Klang E. A re-
view of magnetic resonance enterography-based indices for 
quantification of Crohn’s disease inflammation. Therap Adv Gas-
troenterol 2018;11:1756284818765956.

5.	 D’Amico F, Chateau T, Laurent V, Danese S, Peyrin-Biroulet L. Which 
MRI score and technique should be used for assessing Crohn’s 
disease activity? J Clin Med 2020;9:1691. 

6.	 Bruining DH, Zimmermann EM, Loftus EV Jr, Sandborn WJ, Sauer 
CG, Strong SA; Society of Abdominal Radiology Crohn’s Disease-
Focused Panel. Consensus recommendations for evaluation, in-
terpretation, and utilization of computed tomography and mag-

netic resonance enterography in patients with small bowel Crohn’s 
disease. Radiology 2018;286:776-799. 

7.	 Levine MS, Rubesin SE, Laufer I. Pattern approach for diseases of 
mesenteric small bowel on barium studies. Radiology 2008;249: 
445-460.

8.	 Sinha R, Verma R, Verma S, Rajesh A. MR enterography of Crohn 
disease: part 2, imaging and pathologic findings. AJR Am J Roent-
genol 2011;197:80-85. 

9.	 Steward MJ, Punwani S, Proctor I, et al. Non-perforating small 
bowel Crohn’s disease assessed by MRI enterography: derivation 
and histopathological validation of an MR-based activity index. 
Eur J Radiol 2012;81:2080-2088.

10.	Ordás I, Rimola J, Alfaro I, et al. Development and validation of a 
simplified magnetic resonance index of activity for Crohn’s dis-
ease. Gastroenterology 2019;157:432-439.e1.

11.	 Kim J, Seo N, Bae H, et al. Comparison of sensitivity encoding 
(SENSE) and compressed sensing-SENSE for contrast-enhanced 
T1-weighted imaging in patients with Crohn disease undergoing 
MR enterography. AJR Am J Roentgenol 2022;218:678-686. 

12.	Kim JS, Jang HY, Park SH, et al. MR enterography assessment of 
bowel inflammation severity in Crohn disease using the MR in-
dex of activity score: modifying roles of DWI and effects of con-
trast phases. AJR Am J Roentgenol 2017;208:1022-1029.

13.	Punwani S, Rodriguez-Justo M, Bainbridge A, et al. Mural in-
flammation in Crohn disease: location-matched histologic vali-
dation of MR imaging features. Radiology 2009;252:712-720.

14.	Rimola J, Rodriguez S, García-Bosch O, et al. Magnetic resonance 
for assessment of disease activity and severity in ileocolonic 
Crohn’s disease. Gut 2009;58:1113-1120.

15.	Ordás I, Rimola J, Rodríguez S, et al. Accuracy of magnetic res-
onance enterography in assessing response to therapy and mu-
cosal healing in patients with Crohn’s disease. Gastroenterology 
2014;146:374-382.e1.

16.	Seo N, Park SH, Kim KJ, et al. MR enterography for the evalua-
tion of small-bowel inflammation in Crohn disease by using dif-
fusion-weighted imaging without intravenous contrast materi-
al: a prospective noninferiority study. Radiology 2016;278:762-
772.

17.	Kim KJ, Lee Y, Park SH, et al. Diffusion-weighted MR enterogra-
phy for evaluating Crohn’s disease: how does it add diagnosti-
cally to conventional MR enterography? Inflamm Bowel Dis 2015; 
21:101-109.

18.	Park SH. DWI at MR enterography for evaluating bowel inflam-
mation in Crohn disease. AJR Am J Roentgenol 2016;207:40-48.

19.	Mao R, Doyon G, Gordon IO, et al. Activated intestinal muscle 
cells promote preadipocyte migration: a novel mechanism for 
creeping fat formation in Crohn’s disease. Gut 2022;71:55-67. 

20.	Wang YD, Zhang RN, Mao R, Li XH. Inflammatory bowel disease 
cross-sectional imaging: what’s new? United European Gastro-
enterol J 2022;10:1179-1193.

21.	Meyers MA, McGuire PV. Spiral CT demonstration of hypervas-
cularity in Crohn disease: “vascular jejunization of the ileum” or 
the “comb sign”. Abdom Imaging 1995;20:327-332.

22.	Rimola J, Ordás I, Rodriguez S, et al. Magnetic resonance imag-



12 www.i-mri.org

MR Scoring Systems for Assessing Crohn’s Disease Activity | Nieun Seo

ing for evaluation of Crohn’s disease: validation of parameters 
of severity and quantitative index of activity. Inflamm Bowel Dis 
2011;17:1759-1768. 

23.	Rimola J, Alvarez-Cofiño A, Pérez-Jeldres T, et al. Increasing ef-
ficiency of MRE for diagnosis of Crohn’s disease activity through 
proper sequence selection: a practical approach for clinical tri-
als. Abdom Radiol (NY) 2017;42:2783-2791. 

24.	Ye L, Cheng W, Chen BQ, et al. Levels of faecal calprotectin and 
magnetic resonance enterocolonography correlate with severity 
of small bowel Crohn’s disease: a retrospective cohort study. Sci 
Rep 2017;7:1970.

25.	Coimbra AJ, Rimola J, O’Byrne S, et al. Magnetic resonance en-
terography is feasible and reliable in multicenter clinical trials in 
patients with Crohn’s disease, and may help select subjects with 
active inflammation. Aliment Pharmacol Ther 2016;43:61-72.

26.	Buisson A, Hordonneau C, Goutte M, Boyer L, Pereira B, Bomme-
laer G. Diffusion-weighted magnetic resonance imaging is ef-
fective to detect ileocolonic ulcerations in Crohn’s disease. Ali-
ment Pharmacol Ther 2015;42:452-460.

27.	Caruso A, D’Incà R, Scarpa M, et al. Diffusion-weighted mag-
netic resonance for assessing ileal Crohn’s disease activity. In-
flamm Bowel Dis 2014;20:1575-1583.

28.	Tielbeek JA, Makanyanga JC, Bipat S, et al. Grading Crohn dis-
ease activity with MRI: interobserver variability of MRI features, 
MRI scoring of severity, and correlation with Crohn disease en-
doscopic index of severity. AJR Am J Roentgenol 2013;201:1220-
1228.

29.	Stoppino LP, Della Valle N, Rizzi S, et al. Magnetic resonance 
enterography changes after antibody to tumor necrosis factor 
(anti-TNF) alpha therapy in Crohn’s disease: correlation with SES-
CD and clinical-biological markers. BMC Med Imaging 2016;16: 
37.

30.	Zhang YN, Liu YB, Xu J, et al. Magnetic resonance index of ac-
tivity (MaRIA) is reliable in assessing response to treatment in 
patients with Crohn’s disease (CD). Clin Radiol 2024;79:230-236.  

31.	Naganuma M, Okuda S, Hisamatsu T, et al. Findings of ulceration 
and severe stricture on MRE can predict prognosis of Crohn’s dis-
ease in patients treated with anti-TNF treatment. Abdom Radiol 
(NY) 2017;42:141-151.

32.	Fiorino G, Morin M, Bonovas S, et al. Prevalence of bowel dam-
age assessed by cross-sectional imaging in early Crohn’s disease 
and its impact on disease outcome. J Crohns Colitis 2017;11:274-
280.

33.	Jauregui-Amezaga A, Rimola J, Ordás I, et al. Value of endoscopy 
and MRI for predicting intestinal surgery in patients with Crohn’s 
disease in the era of biologics. Gut 2015;64:1397-1402.

34.	Buisson A, Hordonneau C, Goutorbe F, et al. Bowel wall healing 
assessed using magnetic resonance imaging predicts sustained 
clinical remission and decreased risk of surgery in Crohn’s dis-
ease. J Gastroenterol 2019;54:312-320.

35.	Fernández-Clotet A, Ordás I, Masamunt MC, et al. Magnetic res-
onance enterography findings 46 weeks after initiation of bio-
logical therapy predict long-term adverse outcomes in Crohn’s 
disease. Aliment Pharmacol Ther 2024;59:1435-1445. 

36.	Roseira J, Ventosa AR, de Sousa HT, Brito J. The new simplified 
MARIA score applies beyond clinical trials: a suitable clinical 
practice tool for Crohn’s disease that parallels a simple endoscopic 
index and fecal calprotectin. United European Gastroenterol J 
2020;8:1208-1216. 

37.	Williet N, Jardin S, Roblin X. The simplified magnetic resonance 
index of activity (MARIA) for Crohn’s disease is strongly corre-
lated with the MARIA and Clermont score: an external valida-
tion. Gastroenterology 2020;158:282-283.  

38.	Tao Y, Li H, Xu H, Tang W, Fan G, Yang X. Can the simplified mag-
netic resonance index of activity be used to evaluate the degree 
of activity in Crohn’s disease? BMC Gastroenterol 2021;21:409.

39.	Bae H, Seo N, Kang EA, Cheon JH, Lim JS, Kim MJ. Validation of 
the simplified magnetic resonance index of activity by using DWI 
without gadolinium enhancement to evaluate bowel inflamma-
tion in Crohn’s disease. Eur Radiol 2023;33:3266-3275.

40.	Fernàndez-Clotet A, Sapena V, Capozzi N, et al. Avoiding con-
trast-enhanced sequences does not compromise the precision 
of the simplified MaRIA for the assessment of non-penetrating 
Crohn’s disease activity. Eur Radiol 2022;32:3334-3345.

41.	Buisson A, Joubert A, Montoriol PF, et al. Diffusion-weighted 
magnetic resonance imaging for detecting and assessing ileal 
inflammation in Crohn’s disease. Aliment Pharmacol Ther 2013; 
37:537-545.

42.	Hordonneau C, Buisson A, Scanzi J, et al. Diffusion-weighted 
magnetic resonance imaging in ileocolonic Crohn’s disease: vali-
dation of quantitative index of activity. Am J Gastroenterol 2014; 
109:89-98.

43.	Oussalah A, Laurent V, Bruot O, et al. Diffusion-weighted mag-
netic resonance without bowel preparation for detecting colonic 
inflammation in inflammatory bowel disease. Gut 2010;59:1056-
1065.

44.	Thierry ML, Rousseau H, Pouillon L, et al. Accuracy of diffusion-
weighted magnetic resonance imaging in detecting mucosal heal-
ing and treatment response, and in predicting surgery, in Crohn’s 
disease. J Crohns Colitis 2018;12:1180-1190. 

45.	Tielbeek JA, Löwenberg M, Bipat S, et al. Serial magnetic reso-
nance imaging for monitoring medical therapy effects in Crohn’s 
disease. Inflamm Bowel Dis 2013;19:1943-1950.

46.	Makanyanga JC, Pendsé D, Dikaios N, et al. Evaluation of Crohn’s 
disease activity: initial validation of a magnetic resonance en-
terography global score (MEGS) against faecal calprotectin. Eur 
Radiol 2014;24:277-287.

47.	Prezzi D, Bhatnagar G, Vega R, Makanyanga J, Halligan S, Taylor 
SA. Monitoring Crohn’s disease during anti-TNF-α therapy: val-
idation of the magnetic resonance enterography global score 
(MEGS) against a combined clinical reference standard. Eur Ra-
diol 2016;26:2107-2117.

48.	Buisson A, Pereira B, Goutte M, et al. Magnetic resonance index 
of activity (MaRIA) and Clermont score are highly and equally 
effective MRI indices in detecting mucosal healing in Crohn’s dis-
ease. Dig Liver Dis 2017;49:1211-1217.

49.	Rimola J, Alvarez-Cofiño A, Pérez-Jeldres T, et al. Comparison 
of three magnetic resonance enterography indices for grading 



13www.i-mri.org

https://doi.org/10.13104/imri.2024.0030

activity in Crohn’s disease. J Gastroenterol 2017;52:585-593. 
50.	Puylaert CAJ, Nolthenius CJT, Tielbeek JAW, et al. Comparison 

of MRI activity scoring systems and features for the terminal 
ileum in patients with Crohn disease. AJR Am J Roentgenol 2019; 
212:W25-W31. 

51.	Kumar S, Parry T, Mallett S, et al. Diagnostic performance of 
magnetic resonance enterography disease activity indices com-

pared with a histological reference standard for adult terminal 
ileal Crohn’s disease: experience from the METRIC trial. J Crohns 
Colitis 2022;16:1531-1539.

52.	Hanžel J, Jairath V, Ma C, et al. Responsiveness of magnetic 
resonance enterography indices for evaluation of luminal disease 
activity in Crohn’s disease. Clin Gastroenterol Hepatol 2022;20: 
2598-2606.


