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What do we want with MRI in IBD?

• Have robust and reproducible MRI protocols

• Diagnose IBD with high accuracy

• Evaluate disease activity

• Monitor treatment



Pelvic floor disorders: 

history-guided

diagnosis and therapy

Open access so free to download!



BASIC PREPARATION

MRE/ MR enteroclysis





Bowel prepration

• There is no single preferred contrast agent for MRE Recommended 

agents include mannitol (with or without locust bean gum), PEG, sorbitol 

and lactulose amongst others (III)

• The optimal volume of oral contrast is 1000-1500 mL (III)

• Ingestion time of oral contrast without previous major small bowel 

resection should be 46-60 minutes (V)

• It is not recommended that laxative bowel preparation is administered (V)

• It is not recommended that a rectal water enema is administered before a 

routine examination (V)



MR Enterography Technique

Most use Biphasic - low T1, high T2

Mannitol 2.5%

Mannitol 2.5% and Locust Bean Gum 0.2%

Methylcellulose 2%

PolyEthyleneGlycol (PEG)

Volumen / Barium 0.1%

ispaghula

Kuehle C et al. AJR 2006

Young B et al. JCAT 2008

T1 T2



Step 4

Incomplete transit

MRE development and service
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MRI sequences

• It is recommend to use the following sequences (V)

▪ Axial and coronal fast spin echo (FSE) T2W sequences without fat 

saturation 

▪ Axial and coronal steady state free precession gradient echo (SSFP GE) 

sequences without fat saturation 

▪ An axial or coronal FSE T2W sequence with fat saturation 

▪ Non-enhanced coronal T1W sequence with fat saturation followed by 

contrast-enhanced coronal and axial T1W sequences with fat saturation 

▪ In patients with known or suspected IBD, contrast-enhanced sequences 

should be in the enteric (45 s) or portal venous phase (70 s) 
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MRI sequences optional

• Optional additional sequences include an additional FSE T2W sequence 

with fat saturation, axial and coronal SSFP GE sequences with fat 

saturation, cine motility and diffusion weighted imaging (V)

▪ Free breathing technique if diffusion-weighted sequences are performed 

(IV)

▪ DWI should include lower b values ranging from 0 or 50 and upper b 

values ranging from 600 to 900 (IV)

▪ Maximal slice thickness for a diffusion-weighted sequence should be 5 

mm (V)





73 patients read by 2 radiologist from a pool of 13

T2 and SSFP GE images

T2 and SSFP GE images plus DWI

T2 and SSFP GE images Plus DWI and post contrast 

enhancement 



Disease presence 

Disease extent 



Role of MRI

Diagnosis
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First large, prospective, multicentre head-to-

head comparison
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OVERALL
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DETECTION – MRE slightly more sensitive and specific (not significant)
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MAPPING – MRE is 10% more sensitive and 14% specific (both significant)
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COLON – US 10% more sensitive (not significant except new diagnosis 

cohort) 





Mucosal detail
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Recovery time
MRE recovery time 

-significantly longer than 

US (p<0.001) 

-shorter than colonoscopy 

(p<0.001), 

>1 day to recover 

MRE - 26/146 (18%)

US - 3/147 (2%) 

Colonoscopy - 30/98 

(31%)

Worth warning 

patients!



Disease activity



Normal Abnormal



Fibrosis



Selection site location
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Activity assessment – imaging features

• Wall thickness

• T2 high signal (on FS)

• Perimural T2 high signal

• Contrast enhancement

• Layered enhancement

• Comb sign

• Lymph node enlargement
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Activity assessment – T2 “grey” not 

black



T2 signal



Indicators of Crohn’s activity

Pattern

↑T2

Layered wall

T2 fat sat

useful for this



Indicators of Crohn’s activity

Pattern

↑T2

Layered wall

T2 fat sat

useful for this
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Activity assessment – perimural fluid
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Activity assessment – ulceration



London score: 1.79 +(1.34 x mural thickness) + 0.94 x mural T2 signal

CDMI

MRI activity scores: Radiologist grading

Mural features 0 1 2 3 

Mural thickness <3mm >3-5mm >5-7mm >7mm 

Mural T2 signal 

(oedema) 
Normal Minor increase Moderate increase Large increase 

Perimural T2 signal Normal 
Increased signal 

but no fluid 

Small (≤2mm) 

fluid rim 

Large (>2mm 

fluid rim) 

Contrast enhancement: 

amount 
Normal Minor increase Moderate increase Large increase 

 

sMaRIA: 1 x mural thickness>3mm + (1 x edema) + (1 x fat stranding) +(2 x ulcers)
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Activity assessment – key aspects

• Currently popular activity scores (sMaRIA, MEGS, London score etc) 

are converging on:

– Wall thickness >3mm

– Mural oedema (”grey not black”)

– Perimural fluid/ stranding

– +/- Ulceration



Functional sequences

-DWI

-Motility



Why is DWI abnormal in IBD

• Cellular infiltrate (acute and chronic)

• Oedema

• Crypt abscess

• Increased microvessel density

• Changes in mural perfusion

• Fibrosis



Histo correlation-activity

Muscularis propria

Submucosa

Mucosa

Thickened muscularis mucosae and 
expanded submucosa (fibrosis)



44 CD patients underwent MRI and colonoscopy

Matched MRE and colonoscopy  for TI, right colon and rectum

Sensitivity for colonoscopy abnormality



FN conventional MRE



Specifcity for colonoscopy abnormality



• FP DWI



Lymphoid hyperplasia 



DWI

• DWI more sensitive than conventional MRI only especially for very 

early disease (in the colon)

• At the expensive of a drop in specificity



Motility

Software quantitation of 

cine MRI motility 

increasingly available



• 82 patients MRI and IC

• Motility had higher sensitivity for CDEIS ≥4 vs 

MaRIA (93 vs 78%) bit lower specificity (61 vs 

81%)



MOTILITY
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Treatment response



Single Shot Recovery Acquisition with 

Refocused Echoes (RARE)

• Pre-treatment • Post treatment



Pre-treatment Post-treatment



Terminal ileal Motility

High motility Low motility



Imaging Activity  scores improve in response to treatment

• Imaging remission

• Normalisation (or near 

normalisation) of MRE is 

~equivalent to mucosal healing 

(90% overlap) Transmural healing

Ordás I et al . Accuracy of magnetic resonance

enterography in assessing response to therapy and mucosal 

healing in patients with Crohn's disease. Gastroenterology. 2014 

Feb;146(2):374-82



Conclusion

• MRE protocols are now established

• MRI has a role in disease

– Detection

– Activity assessment

– Treatment follow up
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