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Intended Learning Outcomes 

By the end of this session, the learner will be able to:

1. Apply bowel wall thickness (BWT) measurements according to standard and research criteria. 

2. Identify and describe mural and extramural IUS signs suggestive of inflammation in Crohn’s disease. 

3. Integrate and weigh the importance of multiple individual IUS signs to form a comprehensive assessment of Crohn’s 
disease activity and potential complications. 

4. Evaluate the overall diagnostic and monitoring performance of IUS for Crohn’s disease assessment against established 
reference standards (e.g., endoscopy, cross-sectional imaging, histology). 

5. Understand the relative time course over which different IUS parameters typically respond to effective treatment in 
Crohn’s disease. 

6. Define different IUS response and remission definitions used in Crohn’s disease assessment and explain how they can 
be used to predict and monitor disease activity over time. 



The state of IBD care
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IUS at diagnosis



What is new in Imaging Crohn’s Disease ?Update: Specific emphasis on MRE at baseline 
and  the use of a complementary ultrasound

MAPPING – MRE is more sensitive and specific

MRE was significantly more sensitive than ultrasound for ileal (84% [95% CI 67–93] vs 56% [38–73])

Diagnosis
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MAPPING – MRE was more sensitive and specific

Both are good but MRE was superior for detection 

Diagnosis



What is new in Imaging Crohn’s Disease ?Update: Specific emphasis on MRE at baseline 
and  the use of a complementary ultrasound

IUS is a valuable tool for diagnosing small bowel CD and assessing its complications and is probably superior to MRE in assessing 
the extent of UC. 

For patients with clinical features suggestive of CD who have negative colonoscopy and imaging results, capsule endoscopy [CE] of the 
small bowel is recommended. 

Diagnosis



What is new in Imaging Crohn’s Disease ?Update: Specific emphasis on MRE at baseline 
and  the use of a complementary ultrasound

78%

5%

12%

5%

METRIC - NEW DIAGNOSIS: YES 
SMALL BOWEL DISEASE

Disease - Both correct Disease MRE incorrect

Disease US incorrect Disease both incorrect

77%

9%

14%

METRIC - NEW DIAGNOSIS: 
NO SMALL BOWEL DISEASE

No disease - Both correct No disease - MRE incorrect

No disease - US incorrect

111 22

Diagnosis

Two tests are better than one!



What is new in Imaging Crohn’s Disease ?Update: Specific emphasis on MRE at baseline 
and  the use of a complementary ultrasound

Those who underwent IUS at clinic:
➢ better understanding of their disease 
➢ better understanding of their disease symptoms
➢ more confident in their ability to make informed decisions about 

managing their IBD 
➢ Clinicians changed the management plan for 41 (56%) patients because 

of the ultrasound result
➢ There was a clear trend for patients with active IBD who had undergone 

ultrasound to report less reduction over time in adherence to their drug 
regimen

Diagnosis



What is new in Imaging Crohn’s Disease ?Update: Specific emphasis on MRE at baseline 
and  the use of a complementary ultrasound

IUS benefits: 
➢ interaction between patients and treating physicians
➢ facilitating the patient to comprehend disease activity and management 

decisions
➢ improved treatment adherence and potentially an improved clinical 

outcome. 
➢ No further workup may be needed after IUS, patients experience reduced 

overall waiting and examination times. 

Diagnosis



What is new in Imaging Crohn’s Disease ?

Diagnosis

Start



IUS to monitor disease 
activity
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• CT is not recommended for routine monitoring or follow up 
of treatment response given radiation exposure

• It should be limited to emergency situations

• MRE exhibits high accuracy and can be used for measuring 
treatment response

• Its drawbacks are: limited access, long waits and high cost
• It is very energy inefficient and bad for the environment
• The need for preparation (oral and intravenous) contributes 

to diminished patient preference and limits the use of MRE 
for frequent and short-term follow up

• IUS does not require any preparation
• It is less time and cost intensive than MRI
• It is a very “Green” imaging modality
• It can be performed in a point-of-care setting directly by an 

engaged radiologist or the treating gastroenterologist 
which has been shown to improve the patient-clinician 
relationship resulting in better satisfaction, understanding, 
empowerment and drug adherence

Transmural inflammation is observed with cross‐sectional imaging techniques
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IUS Activity 
features

AIS 0 , CIS 1, Fibrosis 0 AIS 8 , CIS 4, Fibrosis 0



• Overall, 47 studies investigated the detection of 
disease activity through IUS in a total of 3936 IBD 
patients 

• The core items for defining IUS activity of disease 
were 

1. Bowel wall thickness (BWT), 

2. Colour Doppler signal (CDS), 

3. Hypoechogenic appearance of the bowel 
wall.

• Additional inflammatory parameters were 
mesenteric hypertrophy, mesenteric reactive 
lymph nodes, complications (strictures, 
abscess/fistula), and intravenous contrast 
enhancement (qualitative and quantitative 
evaluation) during contrast-enhanced US (CEUS) 



• The pooled sensitivity of IUS for the detection of disease 
activity ranged from 62% to 95.2%

• The pooled specificity in the range of 61.5% to 100%

• Overall accuracy ranging from 69% to 95%



• Bowel wall thickness demonstrated the best correlations 
with disease activity as evaluated by: 

• endoscopy,17,20,27–29,33–35,37-39, 47, 48, 54, 55, 57, 63, 64, 
75, 113, 141, 145, 146, 166, 168, 169, 172, 175, 177, 179, 180, 184–
186, 188–190, 192, 194, 195 

• as well as by MRE and/ or histopathology 17, 19, 20,27–
29, 31,33–35,37–39,64,126,189,196 

• The cut-off of BWT as defining intestinal activity 
was: 

• ≥3 mm 29,39,55,64,113,168,17 5,185,188 and 

• ≥4 mm,38,57,141,166,172,184,186,189,190 
irrespective of small or large bowel.



How to measure 
BWT

Measuring a single BWT is frought with 

unreliability: 

➢ Peristalsis, Bowel contents and

degree of compression

➢ Longitudinal measurements can be

false due to volume averaging



How to measure 
BWT



• Twenty-nine of 47 studies used CDS for the 
detection of active disease, correlating the angio- 
graphic vascularization pattern to active intestinal 
disease.17, 19, 20, 27–29, 31, 33–35, 37, 39, 47, 55, 57, 64, 72, 75, 93, 
110, 126, 145, 146, 168, 169, 175, 177, 195 

• In detail, high CDS (Limberg score 3 or 4 or 
modified Limberg 2-3) was significantly associated 
with active inflammation in most studies.19, 37, 64, 

110, 123 



How to measure 
colour doppler

1. Box sufficiently covers 
the bowel with room to 
evaluate the 
mesentery 

2. Flow scale set for 5-
8cm/s 

3. Short clip of 5-10 
seconds 

4. Breath hold

5. Hand still



How to measure 
colour doppler

1. Box sufficiently covers 
the bowel with room to 
evaluate the 
mesentery 

2. Flow scale set for 5-
8cm/s 

3. Short clip of 5-10 
seconds 

4. Breath hold

5. Hand still

Modified Limberg Score: 
[0] absent 
[1] small spots (single vessels) 
within the wall 
[2] long stretches within the 
wall 
[3] long stretches within the 
wall extending into the 
mesentery



Bowel wall 
stratification
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• The highest sensitivities in detecting disease 
activity were found for:  

• terminal ileum and sigmoid/descending 
colon,169,186

• while rectum, duodenum, and proximal 
jejunum were evaluated with lower accuracy 
(<50% for the rectum, ≤80 for the proximal 
small bowel).169,177,186,188

• Inter-observer agreement was assessed in 10 
(21.3%) of the 47 included studies, 19, 27, 34, 38, 47, 48, 

54, 63, 64, 172 and substantial agreement was found 
(agreement coefficient ranging from 0.78 to 0.96); 
particularly, BWT was shown as the most 
reproducible parameter.27,38 

• In most studies, a combination of IUS parameters 
resulted in a more accurate overall assessment of 
disease activity in IBD patients.19,27–29,39,63,64,197 



What is new in Imaging Crohn’s Disease ?

12 
weeks

Baseline

Start

12 weeks



Timelines for treatment response IUS response 
assessment

4-8 weeks 12-34 weeks

A total of 40 patients were 

included: 14 reached 

endoscopic remission and 

17 endoscopic response. At 

T1 (3.1 mm [1.9–4.2] vs 5.3 
mm [3.8–6.9], p =0.005) and 

T2 (2.0 mm [1.8–3.1] vs 5.1 

[3.0–6.3] mm, p=0.002)



Timelines for treatment response IUS response 
assessment

4-8 weeks



IUS response 
assessment

Transmural remission

Significant transmural 
response

Stable disease

Progression 
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Mar 2022 Aug 2022 Feb 2023

On Ada

Stable disease Stable disease

32 F CD 2009 IC resection 2010
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IUS response 
assessment

Mar 2022 Aug 2022 Feb 2023

Jul 2023

32 F CD 2009 IC resection 2010

On Ada

Changed to Uste

Dec 2023 – Transmural healing

On Ada

Transmural remission



What the patient’s 
think



What the patient’s 
think

“Intestinal ultrasound has been 

transformative for me.” 

“…more tolerable and practical.” 

“There’s no need for unpleasant bowel 

prep which is not comfortable with active 

disease.” 

“…removed much of the anxiety and 
physical strain associated with more 

invasive or delayed investigations.”

“Ultrasound…gave me confidence that I was 

being closely and safely monitored, especially 

at a time when my disease was very 
aggressive.”

“I am sure, I was more able to be more 

disciplined when I could see the impact my 

choices were having in my scans.”



What the patient’s 
think

“Seeing the images and having them 

explained in real time gave me a level of 

understanding I’d never had before. I 

began to connect what I was feeling with 

what was happening inside my body, 
how inflammation, phlegmons and 

strictures correlated with symptoms. This 

knowledge was empowering, it reduced 

fear of the unknown and helped me 

make informed decisions about my 
care...”

“Intestinal ultrasound has given me both agency 

and peace of mind. It turned disease monitoring 

from something invasive and anxiety-inducing into 

something collaborative and educational. I now 

feel like an active participant in my care, not just a 
passive recipient.”



Intended Learning Outcomes 

By the end of this session, the learner will be able to:

1. Apply bowel wall thickness (BWT) measurements according to standard and research criteria. 

2. Identify and describe mural and extramural IUS signs suggestive of inflammation in Crohn’s disease. 

3. Integrate and weigh the importance of multiple individual IUS signs to form a comprehensive assessment of Crohn’s 
disease activity and potential complications. 

4. Evaluate the overall diagnostic and monitoring performance of IUS for Crohn’s disease assessment against established 
reference standards (e.g., endoscopy, cross-sectional imaging, histology). 

5. Understand the relative time course over which different IUS parameters typically respond to effective treatment in 
Crohn’s disease. 

6. Define different IUS response and remission definitions used in Crohn’s disease assessment and explain how they can 
be used to predict and monitor disease activity over time. 





IUS in non-complicated CD

Thank you to Dr Heba Al Fahran, Kuwait Gastroenterology 
Association and IBUS

Thank you all for listening

Any questions are welcome

Please offer IUS to your IBD patients

Thanks to contributions from 
Prof Stuart Taylor

Prof Julien Puylaert
Dr Andrew Plumb
Dr Christian Greer
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