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Proposed Clinical Approach to 
Intestinal Ultrasound for Disease 
Monitoring in IBD 

Krugliak Cleveland N et al. Curr Gastroenterol Rep. 2024.



Transabdominal and 
Transperineal Ultrasound Accurately 
Detect Endoscopic Inflammation in the 
Colon and Rectum

Sagami S et al. Clin Gastroenterol Hepatol. 2021.
Sagami S et al. Aliment Pharmacol Ther. 2020.

Meta Analysis:
• 7 studies, 504 patients 

(420 with UC)
• Compared IUS to 

gold standard 
endoscopy by colonic 
segment

• BWT ≥ 3 mm = 
Inflammation 

• Colon: sensitivity 86%; 
specificity 88% 

• Rectum, sensitivity 
74%; specificity 70%



IUS Score Bowel Wall 
Thickness (BWT) Inflammatory Fat Hyperemia

(mLimberg Score)
Loss of 

Stratification
Correlation with 

Endoscopy

UC-IUS (0-7) ✓ ✓ ✓ ✓ ρ = 0.83

MUC ✓ X ✓ X ρ = 0.63

IUS is Highly Comparable to Endoscopy
IUS Scores vs. MES

Bots S et al. J Crohns Colitis. 2021.; Allocca M et al. United European Gastroenterol J. 2022. 

Milan Ultrasound Criteria 
• EMS: ρ = 0.653; p < 0.001
• MUC > 6.2 predicts endoscopic inflammation 

(Mayo endoscopic subscore >1)
• ≤ 6.2 – lower cumulative probability of

– Treatment escalation
– Need of corticosteroids
– Hospitalization 
– Colectomy

MUC = 1.4 × BWT + 2 × BWF
BWT Bowel wall thickness in mm
BWF Bowel wall flow (0 = absence; 1 

= presence)

98 UC patients followed for 
median 1.6 years



Handheld IUS is a Novel Application 
of IUS and Comparable to 
Stationary IUS

Handheld IUS is comparable to 
standing IUS for UC extension 

definition and MUC evaluation1

Rispo A et al. J Crohns Colitis. 2023. 
Krugliak Cleveland N,et al. Inflamm Bowel Dis. 2023. 

NEW
!



The Role of the Appendix? 
Should We Assess in All IUS Exams?

• The appendix has a role in the pathogenesis of ulcerative colitis (UC) 
• Lowered risk of UC post-appendectomy (OR 0.307, 95% CI 0.249–0.377)1

• Single-center prospective cohort study2

• Included patients with varying levels of UC disease activity: 35 active UC, 30 quiescent UC, 
and 30 healthy controls (HC)

• Visualized appendix in 63.1% of UC patients and 60% of HCs
• Transverse appendiceal diameter (TAD) significantly higher in UC patients compared to HCs 

(5.5 vs. 5.0 vs. 4.3 mm)
• TAD >6 mm (indicative of acute appendicitis) significantly more common in active UC (43%) 

compared to quiescent UC (6%) and HCs (0%) (p = 0.01)

1. Koutruobakis E et al. Am J Gastroenterol. 2000. 2. Reijntjes M et al. Aliment Pharmacol Ther. 2023.
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IUS Predicts Response in ASUC 
Receiving IV Corticosteroids

Ilvemark F et al. J Crohn Colitis. 2022.

• IUS parameters assessed before 
treatment initiation, after 48 ± 24 hrs, 
and 6 ± 1 days. 

• >20% reduction in BWT = OR 22.6 for 
therapeutic response

• ≤20% reduction - sensitivity = 84.2%; 
specificity= 78.4% for determining 
non-response 



De Voogd F et al. Gastroenterology. 2022.

• BWT as the single most 
important parameter

• Submucosa was the most 
responsive wall layer

• BWT correlated with 
endoscopic scores (ρ=0.7 
p<0.0001)

IUS in UC is Sensitive to Change
with Tofacitinib



Consensus on Treatment 
Response for Intestinal Ultrasound 
in Ulcerative Colitis

• > 25% Reduction in BWT
• > 2 mm Reduction in BWT
• ≥ 1 mm Reduction in BWT and 1 point in CDS

Ilvemark J et al. J Crohns Colitis. 2021.
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Should Transmural Healing be a 
Therapeutic Goal in UC?



Sonographic Transmural Healing 
in Ulcerative Colitis

• BWT ≤ 3 mm AND no color Doppler signal

Ilvemark J et al. J Crohns Colitis. 2021.



Upadacitinib Salvage Therapy for 
Infliximab-Experienced ASUC 
Patients
• 6 patients who received upa for 

steroid-refractory ASUC 
• Followed for up to 16-weeks with 

clinical, biochemical, and IUS 
markers

• Median BWT = 6.1 mm (in most 
affected segment)

• Median mLimberg score = 3
• 4 patients achieved IUS 

remission (transmural healing) 
at week 8
• Including a median BWT = 2 mm 

and median mLimberg score = 0

Gilmore R et al. J Crohns Colitis. 2023.
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Transmural Severity is a Superior 
Predictor of Colectomy Risk 
Compared to Endoscopic Severity

Milan Ultrasound Criteria (MUC) = 
1.4 × Bowel Wall Thickness (mm) + 2 × Bowel Wall Flow

MUC > MES

Piazza N, et al. J Crohn's Colitis. 2023; jjad152.

• n=141 pts, 13 colectomies

• MUC was the only independent 
variable associated with colectomy 
risk, OR: 1.53 (1.03–2.27) 

• MUC demonstrated higher accuracy 
than MES (AUROC 0.83 vs. 0.71)

• MUC demonstrated better 
performance for predicting 
colectomy (p=0.02). 

• The optimal MUC score cut- off value 
for predicting colectomy was 7.7

NEW
!



Composite Assessment with IUS and 
FCP is Accurate in Predicting 
Histological Activity

• 29 prospective, paired patients with 
same-day IUS/endo/histo/FCP

• Histological activity had a sig. linear 
assoc. with overall IUS activity and 
BWT alone

• Composite of IUS and FCP had 
greatest association and accurately 
predicted histological activity 
• sens. 88%, spec. 80%, PPV 95%, NPV 

57%

• In all 5 cases of histological 
remission, the IUS MUC score was 
<6.3

Goodsall T et al. Inflamm Bowel Dis. 2024.

NEW
!



Krugliak Cleveland N et al. Curr Gastroenterol Rep. 2024.

Proposed Clinical Approach to 
Intestinal Ultrasound for Disease 
Monitoring in IBD 



IUS is Predictive of Disease 
Relapse in Asymptomatic 
Patients with IBD
• 40 patients (53 IUS exams) 
• Asymptomatic by HBI and SCCAI 

(HBI≤4,SCCAI≤2) but with BWT >3 mm and or 
mLimberg score >0

• 10 patients (18.9%) relapsed within an 
average of 107.0 (±108.2) days.

Picker EA*, Choi NK*, Reddy N, Rubin DT, Krugliak Cleveland N. ECCO 2024.

NEW
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Summary

• Transabdominal ultrasound accurately detects endoscopic inflammation in the colon 
but the sensitivity for the rectum is decreased (TPUS increases the sensitivity)

• The Milan ultrasound criteria predicts both disease activity and prognosis (>6.2 mm)

• The appendix is challenging to visualize but can indicate active UC when >6.0 mm

• IUS response in ASUC can be seen as early as 24-72 hours with reduction of over 20% 
in BWT predicting response at 1 week

• Sonographic transmural healing can be achieved by week 8 on JAK-inhibitors

• Transmural severity is a superior predictor of colectomy compared to the Mayo 
Endoscopic Score

• IUS + FCP together have greater association to accurately predict histologic activity 
than IUS alone


