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Intended learning outcomes (ILOs)

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. Evaluate the overall diagnostic and monitoring performance of IUS for ulcerative colitis 
assessment against established reference standards (e.g., endoscopy, cross-sectional 
imaging, histology). 

3. Understand the relative time course over which different IUS parameters typically respond to 
effective treatment in ulcerative colitis. 

4. Define different IUS response and remission definitions used in UC assessment and explain 
how they can be used to predict and monitor disease activity over time. 





Part I - Why IUS in UC





Acknowledges IUS as accurate, reliable, repeatable, and patient-
centered - not a future tool, but a current standard.



Kucharzik et al, JCC 2025



Part II – How to scan and measure



IUS Parameters – Ulcerative colitis



How to measure bowel wall thickness (BWT) according 
to standard and research criteria?





Are the measurements correct?

Courtesy of Dr. Marios Katsaros, Hippokration General Hospital, Thessaloniki, Greece

SIGMOID COLON



Courtesy of Dr. Marios Katsaros, Hippokration General Hospital, Thessaloniki, Greece
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Are the measurements correct?



https://mindofaformerchef.com/tikka-masala-butter-chicken-zac-vs-liz/

Courtesy of Dr. Marios Katsaros, Hippokration General Hospital, Thessaloniki, Greece



➢ Two measurements in a longitudinal scan plane with at least 1 cm between the two measurements

➢ Two measurements in a cross-sectional scan plane with a minimum of 90° between the two measurements



Courtesy of Dr. Marios Katsaros, Hippokration General Hospital, Thessaloniki, Greece
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Courtesy of Dr. Marios Katsaros, Hippokration General Hospital, Thessaloniki, Greece
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Part III – UC case



UC case

• 20F seen at the High-Risk IBD clinic

• Referred to GI for chronic diarrhea x 6 months

• Family history of UC (mother)

• HPI
• 6 watery BMs/day, 0-1 nocturnal

• Occasional blood

• Abdominal cramping, urgency and tenesmus
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POCIUS: This examination is suspicious for a new diagnosis of UC with moderate to 
severe inflammation to the proximal TV colon. Normal small bowel.



Colonoscopy 3 days later
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Descending colon Splenic flexure

Path: Chronic active colitis in TV, descending, sigmoid and rectum biopsies



Case continued

• Started on prednisone and Entyvio

• Still having some watery stools (3 per day), no blood

• Mild cramping
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Case continued – POCIUS 3 months post therapy
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Normal BWT (<3mm) No Doppler flow (no microvascular flow)

No other findings to suggest inflammation

Complement the POCIUS with FCP (195)



Case continued

• Before month 6-9 colonoscopy, contacts your office for worsening 
symptoms. 

• Back to >8 watery BMs per day, blood in stools

• Weight loss

• Infectious work-up negative

• FCP 1080
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Case – POCIUS for flare at month 6
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Case – POCIUS for flare
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Case  – Continued 

• Admitted to hospital and started on steroids

• No sonographic improvement (scanned q2-3 
days)

• Stated on infliximab as inpatient, with 
accelerated dosing

• Colorectal surgery consulted

• Symptomatically improved and discharged
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Case – POCIUS 12 weeks post discharge
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Ultimately went for colectomy
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Part IV – How does IUS 
compare to other 

modalities



IUS in 
Ulcerative Colitis

Endoscopy

Imaging

Histopathology



https://www.flaticon.com/free-icon/ultrasound_819249 https://www.vecteezy.com/vector-art/33064054-colonoscopy-examination-line-icon-vector-illustration
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Case Capsule

• 55 yr old lady with Ulcerative colitis - Proctitis

• 3 weeks bloody diarrhea: 6-8 stools/day

Hb: 10.5gm%
PR: 78/min
Fecal Calprotectin: 
1400
CRP: 18

CDS 3Bowel wall thickness 5.6mm

Disease activity



Sigmoid colon Descending colon Transverse colon

Extent of disease



Bowel wall thickness ≥ 3 mm identified colorectal segments with 
inflammation with 
86.4% pooled sensitivity (95% CI, 76.1%–92.7%) and 
88.3% pooled specificity (95% CI, 58.1%–97.6%).
In rectum only, bowel wall thickness ≥ 3 mm identified 
inflammation with 
74.5% sensitivity (95% CI, 53.0%–88.3%) and 
69.5% specificity (95% CI, 33.6%–91.1%).



https://www.flaticon.com/free-icon/ultrasound_819249

Vs

https://www.flaticon.com/free-icon/mri_4712483





https://www.flaticon.com/free-icon/ultrasound_819249

Vs

https://www.flaticon.com/free-icon/microscope_3113816



IUS activity - MUC
Histological activity – NHI
Endoscopic activity - MES
Histological activity demonstrated a significant 
linear association with overall IUS activity 
(coefficient 0.14; 95% CI, 0.03-0.25; P = .011
A composite of IUS and FC showed the greatest 
association (1.31; 95% CI, 0.43-2.18; P = .003) and 
accurately predicted histological activity in 88% 
of cases (P = .007), with 
sensitivity of 88%
specificity 80%,
positive predictive value 95%,
negative predictive value 57%

IUS activity - MUC
Endoscopic activity - EMS
Histological activity - NHI > 1.

Strong correlation between MUC and NHI 
[ρ: 0.811 (p< 0.001)]. 

MUC optimal cut-off value of 5.67, 
sensitivity of 97.1%
specificity of 90%
[(AUC: 0.973, 95% CI: 0.918-1.000, (p<0.0001)] 

in predicting histological activity (NHI>1) , in 
patients with UC.



• Assess severity of disease activity?

• Assess response to therapy: Monitoring ?

• Benefit in patients with ASUC?

• Predict risk of colectomy ?



Tight control Treat to target 

Monitoring response to therapy



June 2022 Sep 2022

Bowel wall thickness 5.6mm Bowel wall thickness ~3mm

Monitoring response 
to therapy



TRUST & UC Study

Maaser C et al. Gut 2020

Percentage of patients 
with BWT > 4mm

Percentage of patients with 
increase Doppler signals 



Floris de Voogd et al. Gasto 2022



Floris de Voogd et al. Gasto 2022



Proposed diagnostic algorithm for non-
invasive monitoring in Ulcerative Colitis

Kucharzik T et al. Gastroenterology 2025







REDUCTION of Bowel Wall Thickness
[>25%] or 
[>2.0 mm] or 
[>1.0 mm and one CDS reduction]

TREATMENT Initiation/Escalation/Change
baseline
Week 14 ± 2
between Weeks 26–52



Scoring systems

Scores Reference Indices used Severity Grades Index Calculation Outcomes

Ulcerative colitis

MUC Colonoscopy BWT

CDF

Active disease (Mayo 

endoscopic score ≥2): MUC 

≥6.3 points

1.4 BWT + 2 × CDF MUC ≥6.3 points (sensitivity 71%, 

specificity 100%) to Detect 

endoscopic active disease

UC-IUS Colonoscopy BWT 

CDF 

Abnormal 

haustrations

Fat wrapping

Continuous score ranging 

from 0 to7 points

Bowel wall thickness (> 2 mm: 1; > 3 

mm: 2; > 4 mm: 3)

Doppler signal (Spots: 1; Stretches: 2)

Abnormal haustrations: 1

Fat wrapping: 1

Strong correlation with endoscopic

Mayo score (ρ = 0.83, p < 0.001) and 

UCEIS index (ρ = 0.759, p < 0.001)



• Assess severity of disease activity?

• Assess response to therapy: Monitoring ?

• Benefit in patients with ASUC?

• Predict risk of colectomy ?



Yamamoto et al.Up-to-date surgery for ulcerative colitis in the era of biologics. Expert Opinion on Biological Therapy. 2020



Decision of response based on …..

INTESTINAL ULTRASOUND



Early IUS predicts response to IV steroids in ASUC

BWT >20% reduction had the highest odds ratio for determining 
response to iv steroids and need for rescue therapy

Ilvemark et al. JCC 2022



ASUC: Case 1

COLECTOMY



ASUC: Case 2

Responded to steroids



Predictive value of colectomy with IUS

Nicole Piazza O Sed. Superior predictive value of transmural over endoscopic severity 

for colectomy risk in ulcerative colitis: a multicentre prospective cohort study, JCC 2024 



➢ 98 UC patients were followed up for a median 
time of 1.6 years 

➢ MUC and MES significantly correlated at 
baseline (ρ = 0.653; p < 0.001)

➢ UC‐related negative course (need for 
corticosteroids, or treatment escalation, or 
hospitalization, or need for colectomy: a 
composite outcome)

➢ MUC ≤ 6.2 at baseline vs MUC > 6.2 lower 
cumulative probability of treatment escalation, 
need of corticosteroids, hospitalization and 
colectomy - (p < 0.05 for all outcomes) 



51 UC patients with endoscopic disease activity (EMS ≥2) starting anti-inflammatory treatment. 
W0 – Endoscopy, IUS, Clinical Scores, Biomarkers 
W2 - IUS, Clinical Scores, Biomarkers
W6 - IUS, Clinical Scores, Biomarkers
W8-W26 - Endoscopy, IUS, Clinical Scores, Biomarkers
Endoscopic remission (EMS = 0), improvement (EMS ≤1), response (decrease in EMS ≥1), and clinical 
remission (Lichtiger score ≤3) were assessed and correlated with common IUS parameters. 

W6 - BWT ≤3.0 mm (OR, 25.13; 95% C.I, 2.01-3.14; P = 0.012) and CDS 0 (OR, 0.35; 95% C.I, 0.14-0.88; P = 0.026) 
predicted endoscopic remission and improvement, respectively.

W6 - Submucosal layer thickness predicted endoscopic remission (OR, 0.09; P = 0.018) and improvement (OR, 0.14; P = 0.02). 



(EMS ≤1) 

(EMS=0) 

Decrease in EMS ≥1



Predictive Value of IUS in Early UC

Madsen GR et al. J Crohn Colitis 2025

IUS was a predictor of colectomy within the first 3M with 
BWT >6 mm as the optimal cut-off (OR 38, 95% CI 8-270, P < 
.0001) 

At 3M, 59% of patients achieved TMR:
TMR was associated with: 
• higher rates of steroid-free clinical remission in all 

subsequent follow-ups
• reduced need for steroids during follow-up (6% vs. 19%, 

P=0.036). 

Prospective population-based cohort of newly diagnosed E2/E3 UC patients: 193 patients were 
followed up with symptoms, biochemical parameters, IUS (baseline, 3M and 12M)  and endoscopy. 



IUS in Ulcerative colitis…



Thank you!
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