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

How do different IUS parameters respond to effective treatment in UC? 

What is the diagnostic and monitoring performance of IUS for UC assessment 
vs established reference standards (endoscopy, cross-sectional imaging, histology)?

What are the definitions of IUS response and remission used in UC assessment?

How they can be used to predict and monitor disease activity over time?
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Catherine Le Berre et al. Lancet 2023

INCIDENCE PREVALENCE

In 2023, the prevalence of ulcerative colitis was estimated to be 5 million cases around the world



https://www.flaticon.com/free-icon/medical-school_17774352



Ulcerative colitis is a chronic disease affecting the colonic mucosa that most commonly presents 
with blood in the stool and diarrhea….
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Torsten Kucharzik et al. Annals of Gastroenterology, 2017. 
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How to measure bowel wall thickness (BWT) according to standard and research criteria?
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➢ BWT was measured from the lumen–mucosa interface up to the muscularis propria–serosa interface

➢ Intestinal folds were avoided within the measurements

➢ Measurement of BWT was defined as the mean of four measurements [to the nearest 0.1 mm] at the 
thickest part of the SC 



➢ 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
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How do different IUS parameters respond to effective treatment in UC? 

Bowel Wall Thickness
Colour Doppler Signal
Bowel Wall Stratification
Loss of Haustration
Inflammatory Fat
Presence of Lymph nodes



• 224 UC patients with a diagnosis of a proctosigmoiditis, left-sided colitis or pancolitis currently in 
clinical relapse (defined as short clinical colitis activity index ≥5) were enrolled consecutively

• Primary endpoint: the proportion of patients with normalization of BWT in patients with 
clinical response (decrease in SCCAI by ≥3 points) at week 12 as compared with baseline

• Secondary endpoints: the correlation of SCCAI with FC and BWT and the correlation of BWT with FC 
at week 12





BWT CDS



What is the diagnostic performance of IUS for ulcerative colitis assessment vs
established reference standards (e.g., endoscopy, cross-sectional imaging, histology)?



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

Vs



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%).



Initial diagnosis
Recommendation 1 
The diagnosis of Crohn’s disease and ulcerative colitis is based on a combination of clinical symptoms, laboratory tests, 
endoscopy, histology, and imaging (EL5). 
We recommend ileocolonoscopy with biopsies combined with imaging evaluation with intestinal ultrasound, magnetic 
resonance enterography, or both as first-line examinations in patients with suspected IBD (EL5). (94% agreement) 
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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%

45 patients
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.



53 consecutive adults with UC who required colonoscopy were included and TPUS was performed in combination 
with transabdominal ultrasound within a week before or after colonoscopy with rectal biopsy.

MES ≤1  //endoscopic healing
Histological healing // Geboes score <2.1, Robarts histopathology index ≤6, and Nancy index ≤1 

Excellent correlation was confirmed between colonoscopy and transabdominal ultrasound in all segments 
except for the rectum.

BWT in the rectum (TPUS) ≤4 mm predicted endoscopic (AUC = 0.90) and histological (AUC = 0.87-0.89) healing

Transperineal ultrasound predicts endoscopic and histological healing of the rectum.



What is the monitoring performance of IUS for ulcerative colitis assessment  
vs established reference standards (e.g., endoscopy, cross-sectional imaging, histology)?



Tight control Treat to target 



Accuracy // Accessibility // Cost // Invasive // Repeatability // Preparation // Radiation // Patient preferences 

PRO’S
Pmayo
SCCAI

Calprotectin
CRP, ESR

Endoscopy
Histology

CT
MRI

x

https://pngtree.com/free-png-vectors/gold-standard





Primary objective: IUS improvement (defined as MUC ≤ 6.2) at week 12 predicted endoscopic improvement at 
reassessment (defined as MES ≤ 1). 

A reduction of ≥2 of the MUC at week 12 predicted
MES ≤ 1 sensitivity of 89% [95% CI 65–98]
specificity of 77% [95% CI 59–90]
[AUROC 0.806, 95% CI 0.667–0.904]
MES = 0 sensitivity of 100% [95% CI 59–100]
specificity of 62% [95% CI 46–76]
[AUROC 0.816, 95% CI 0.680–0.912

MUC ≤ 4.3  best cut-off value to determine 
endoscopic remission [MES = 0]. 
Sensitivity 100% [95% CI 59–100]
Specificity 76% [61–88],
[AUROC 0.876, 95% CI 0.750–0.952].

Ultrasound improvement after the induction period may predict long-term endoscopic response. 



CONCLUSION: IUS, importantly BWT as the single most important parameter, is highly 
accurate to detect treatment response when evaluated against endoscopic outcomes







Prospective, multicenter, international, observational cohort study
158 patients, 78% Crohn’s disease, and 47% were on biologic therapy. 
IUS identified active inflammation in 65% of patients, and strictures in 14%.

Clinical assessment with IUS in 57% of patients, led to an acute change in IBD-specific medications
and avoided or delayed the need for urgent endoscopy in 86%



What are the definitions of IUS response and remission 
used in UC assessment?







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









How they can be used to predict and monitor disease activity over time?



➢ 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



32 consecutive patients with ASUC 
CS responders demonstrated a significant reduction in 
width of the muscularis propria (p=0.02) and submucosal 
(p=0.006) layer, but not the mucosal (p=0.61) layer
An absolute BWT reduction of <1.40mm (Sn 63%, Sp 75%, 
AUROC 0.76) or a 
relative reduction of <20% 
(Sn 81%, Sp 75%, AUROC 0.78) predicted CS non-response 
and need for rescue therapy well. 
A reduction in BWT and the absence of CDS at SV2 further 
enhanced the predictive capability of GIUS (Sn 81.3%, 
Sp 87.5%, AUC 0.91)

This study demonstrates the predictive utility of early GIUS in 
the management of ASUC.

56 pts with ASUC were included in the final analysis
At 48 ± 24 h, a significant difference between responders 
and non-responders was identified in both 
absolute BWT [median 3.1 mm vs 4.9 mm; p <0.0001], 
absolute reduction [-1.9 mm vs -0.2 mm; p <0.001],
relative reduction [-35.9% vs -4.1%; p <0.0001]
A ≤20% reduction had a sens of 84.2% and a spec of 78.4% 
for determining non-response [AUC 0.85]

Changes in bowel wall thickness, after 48 ± 24 h following 
intravenous corticosteroid treatment in hospitalized patients 
with severe ulcerative colitis, identify responders with high 
accuracy and might be used as an early marker to guide 
accelerated rescue therapy



56 pts with ASUC were included in the final analysis
At 48 ± 24 h, a significant difference between responders 
and non-responders was identified in both 
absolute BWT [median 3.1 mm vs 4.9 mm; p <0.0001], 
absolute reduction [-1.9 mm vs -0.2 mm; p <0.001],
relative reduction [-35.9% vs -4.1%; p <0.0001]
A ≤20% reduction had a 
sens of 84.2%
spec of 78.4% 
for determining non-response [AUC 0.85]

Changes in bowel wall thickness, after 48 ± 24 h following 
intravenous corticosteroid treatment in hospitalized patients 
with severe ulcerative colitis, identify responders with high 
accuracy and might be used as an early marker to guide 
accelerated rescue therapy

56 Pts ASUC starting IV corticosteroids 
IUS was performed 
before TRT
48±24 hours, 6±1 days, and 3 months after TRT initiation. 

After 48±24h: 
No patient with a BWT < 3mm needed a colectomy, p=0.04. 
BWT ≥ 4mm increased risk of colectomy p=0.03,
BWT ≥ 3mm increased risk of intervention p=0.03.

BWT assessed at 48h post i.v corticosteroid initiation in patients 
hospitalized with ASUC may identify patients with an increased 
risk of short- and long-term colectomy and predict a more 
aggressive short-term disease course.
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“Perform IUS …Transform lives”
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