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What is Intestinal Ultrasound (IUS)?

(Slide courtesy of Dr. Kenneth Ernest-Suarez)
https://www.pocus101.com/basic-principles-of-
ultrasound-physics-and-artifacts-made-easy/
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What do we measure in IBD patients?

(Slide courtesy of Dr. Kenneth Ernest-Suarez)
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(Kellar et al. JPGN 2023. 76(2):p 142-148)

https://journals.lww.com/jpgn/toc/2023/02000
https://journals.lww.com/jpgn/toc/2023/02000
https://journals.lww.com/jpgn/toc/2023/02000


Normal Parameters



Complications

(Kellar et al. JPGN 2023. 76(2):142-148)

https://journals.lww.com/jpgn/toc/2023/02000
https://journals.lww.com/jpgn/toc/2023/02000
https://journals.lww.com/jpgn/toc/2023/02000


Why IUS?

o Non-invasive/easily 
tolerated

o Accurate

o Repeatable

o Affordable

o Sensitive to change

(Slide courtesy of Dr. Noa Krugliak Cleveland) 



Patient Satisfaction with IUS

(Hudson et al. JPGN 2023 76(1):p 33-37)

https://journals.lww.com/jpgn/toc/2023/01000
https://journals.lww.com/jpgn/toc/2023/01000
https://journals.lww.com/jpgn/toc/2023/01000


IUS scores are highly comparable to endoscopy

• Bowel wall thickness and IUS 
scores are highly accurate to detect 
endoscopic inflammation

• IUS may be an ideal tool for clinical 
trials

(Dolinger et al. AJG. 2023. doi: 10.14309/ajg.0000000000002632. 
Online ahead of print)



Using IUS to monitor therapeutic response

 TRUST & UC study

 88.5% of patients had increased BWT 
at baseline

 Within 2 weeks: 89.3% to 38.6% 
decrease in sigmoid colon, 83%-42.9% 
in descending

 High correlation between normalization 
of BWT and clinical response at 12 
weeks

(Maaser et al. Gut 2020. 69(9): 1629–1636)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7456734/


Early IUS can predict IV steroid response in severe UC

(Ilvemark et al. JCC 2022. 16:1725-34)



Milan IUS score predicts long-term outcomes

 Milan ultrasound score (MUC) >6.2 at 
baseline was associated with poor 
disease course (HR 3.87)

 MUC <6.2 was associated with 
significantly lower probability of 
treatment escalation, need for 
corticosteroids, hospitalization AND 
colectomy

 IUS can be used as a predictive tool for 
UC disease outcome

(Allocca et al. UEGJ  2022. 10:2:190-7)



Transmural Healing (TMH) versus Mucosal Healing (MH)

(Neurath & Vieth. Gut 2023. 72:2164-2183) 



Transmural healing vs. Mucosal healing

(Castiglione. Aliment Pharmacol Ther. 2019. 49:1026–1039) 
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14 year old male, previously healthy

Several months of abdominal pain, 2x stools per day, occasionally more 
liquid but no blood

Does endorse acid reflux plus bloating and gas

Feb 2024: An episode of appendicitis

• Retroperitoneum, Lymph nodes:
• Enlarged right lower quadrant mesenteric lymph nodes measuring up to 1.7 cm 

• Bowel, mesentery: 
• There is wall thickening and mural hyper attenuation of a long segment of the distal small bowel measuring 

greater than 20 cm, extending to the level of the ileocecal valve with associated mesenteric fat stranding. No 
bowel obstruction. Normal appendix.

CT: 

Lost to follow-up

Case



IUS in clinic- July 2024
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IUS in clinic- July 2024
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IUS in clinic- July 2024
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IUS in clinic- July 2024
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IUS in clinic- July 2024
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July 2024

• Fecal calprotectin >3000ug/g

• Bloodwork: Hgb 11.7, MCV 69, PLT 452, CRP 
48, ESR 72, Vitamin D 7, iron 12

• EGD: Normal

• Colonoscopy:  

– Perianal fistula noted, which was not 
appreciated on initial exam.

– Congested & ulcerated mucosa 
throughout the colon.

– Ileocecal valve and terminal ileum are 
ulcerated and erythematous
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Pathology

Upper GI biopsies:

A. Duodenum 2nd part/bulb:

 - Focal minimally active duodenitis 

B. Gastric antrum/body:

  - Chronic active antral gastritis   - 
Inactive body gastritis

C. Distal esophagus:

 - Mild reflux esophagitis.

D. Mid esophagus:

 - Squamous epithelium without 
diagnostic abnormality

Colonoscopy biopsies:

A. Terminal ileum & ileocecal valve:

- Patchy active Crohn’s ileocolitis with a 
possible poorly formed granuloma.

B, C, D, E. Cecum-left colon

 - Mildly active Crohn’s colitis.

F. Sigmoid:

 -Patchy, mildly active Crohn’s colitis

G. Rectum:

 - Patchy minimally active Crohn’s proctitis
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MRE

• Numerous lymph nodes are seen

• Bowel: long segment of TI wall thickening, 
extends continuously to the level of the 
ileocecal valve length of 17-20 cm, with the 
wall thickening moderate in severity. No skip 
lesions , no significant intramural edema. 
While there is an enhancement, there is no 
significant hyperenhancement of the bowel 
wall thickening. 

• There is an area of luminal narrowing 
without significant upstream dilation (less 
than 3 cm). No ulcerations or sacculations 
are identified. There is mesenteric edema
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MR Pelvis

Findings:

• Small amount of free fluid is in the lower 
abdomen. The long segment terminal ileum 
wall thickening is again identified.

• At the 2:00 position in the anus a fistula 
extends posteriorly to the 6:00 position and 
then inferiorly to the skin surface in the left 
gluteal fold.  The enhancing tract is greater 
than 2.5 cm in length.  No other fistula is 
detected.

Impression: One anal fistula at the 2:00 position 
identified.  Long segment terminal ileum 
disease.
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Management
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Budesonide 9 mg 
(family’s request)
+ pantoprazole for gastric 
protection

Meet with surgery
Sitz baths
Consideration of antibiotics 
(no abscess)

Infliximab 10 mg/kg
Standard induction

Meet with dietician
Low fiber
PEN



Back in clinic- Oct 2024
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Completed IFX induction
W6 level - 24ug/ml

2 BMs daily, formed, no blood
No abdominal pain
No perianal symptoms

Weaned to budesonide 3mg Hgb 11.7, ESR 11, CRP <3
FCP pending



IUS in clinic- Oct 2024
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IUS in clinic- Oct 2024
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IUS in clinic- Oct 2024
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IUS in clinic- Oct 2024
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Summary

• Interval improvement, but still residual BWT, 
loss of echostratification, and mesenteric fat 
without hyperemia.

• Luminal narrowing improved without proximal 
dilation

• Plan: RTC 8-12 weeks for repeat IUS & FCP
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(Lu et al. 2024. Lancet)



Where do we go from here?

(Turner et al. Gastroenterology 2021. 160:1570–1583)



The move to transmural healing

(Nardone et al. Front Med. 2022. 9:898092)



Pediatric-specific normalized values are ESSENTIAL

• Currently, the normalized values have been extrapolated from adult data.

• Remission: BWT ≤ 3mm, normal/0 Doppler signal
• Response:  reduction in BWT [>25%] or [>2.0mm] or [>1mm AND one color 

Doppler signal]

Cut off = 1.9mm
AUROC 0.743 (0.67-0.82)

Sens 64% (53-73%)
Spec 76% (65-85%)

(Ilvemark et al, J Crohn’s Colitis. 2021;16(4):554-580.;Chavannes et al, 
Inflamm Bowel Dis. Published online 2023)



Normal BWT in children with IBD

Retrospective cross-sectional study of patients with IBD <18 years of 
age, between March 2021 to May 2023

• Sustained steroid-free clinical 
remission

• Achieved deep mucosal 
healing (absence of ulceration) 
on colonoscopy

• OR transmural healing on MR-
Enterography

• IUS Performed within 6 
months of the endoscopy 
and/or MRE

Exclusions:

• History of surgery (i.e.: 
ileocecal resection)

• History of complicated 
disease (i.e.: stricturing or 
penetrating disease)



Results

Analysis of 98 children & 484 bowel segments on IUS with IBD in 
sustained deep remission with mucosal healing 

(Kellar A et al., on behalf of IBUS Pedscomm JPGN April 2025)



Summary

In multilinear regression, BWT may be weakly affected by

Age Weight Disease Duration Being on an 
immunomodulator

Normal BWT for children in IBD in sustained deep remission is less than the established adult value 
of 3.0mm

Range likely between 1.1-1.6mm Majority of patients ≤ 2.5 mm 

This is the largest cohort of pediatric patients undergoing point-of-care IUS performed by 
gastroenterologists 
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