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Intended Llearning outcomes (ILOs)

1. Correctly measure bowel wall thickness (BWT) .

2. Evaluate performance of IUS for UC against established reference standards.

3. 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.
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JlUS Parameters - Ulcerative colitis

Mural findings Extra-mural findings

* Bowel wall thickness » Proliferation of Inflammatory
- Bowel wall stratification Mesenteric Fat

« Colour doppler activity
« Small intestinal motility

» Large intestine - loss of
haustrae

* Lymph Nodes
* Free Fluid
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How to measure bowel wall thickness (BWT) according
to standard and research criteria?
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Are the measurements correct?
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Which pair of measurements correct?
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Measuring Bowel Wall Thickness

" =~ —— Muscularis propria

» From the lumen-mucosa interface up to the = , B~ 3
muscularis propria-serosa interface Sigmoid Mucosa

» Top of the haustra

> Measurement of BWT was defined as the
mean of four measurements [to the nearest
0.1 mm] at the thickest part of the segment
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Measuring Bowel Wall Thickness

>lcm

Muscularis |
> Longitudinal Plane el
o Two measurements insit
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Measuring Bowel Wall Thickness

>1lcm

Muscularis

» Longitudinal Plane Propria

Submucosa

o TwWO measurements Mucosa

Lumen
o 1cmapart TN

> Cross-sectional Plane
o Two measurements
o Minimum of 90° apart
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How does IUS perform in UC?
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Intestinal ultrasound is accurate to determine endoscopic response and remission
in patients with moderate to severe ulcerative colitis
Cohort and design Results ' Remission BWT
Baseline Week 8 i EMS=0 2.8 mm
n=30 starting tofacitinib - <F A N
endoscopic Mayo score Improvement
@ (EMS) = 2 5 EMS<1 } 3.9 mm
—_— ' Response
Baseline Week 8 - F o EMS1 32%
&N\ Bowel wall thickness &h g O 4 | decrease decrease
BWT Lo R ) o IR
S ~ & - 26 _ 4 p=0.49: RHI vs BWT
e score score i Gastroenterology

Floris de Voogd et al. Gasto 2022
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A Boxplot for Apercentage bowel wall thickness in the sigmoid colon for patients with and without endoscopic
response

P=.018
20,00

ABowel wall thickness in percentage

-80,00

(o]

100,00
MNo endoscopic response Endoscopic response

Endoscopic response according to the endoscopic Mayo score

Floris de Voogd et al. Gasto 2022
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TRUST & UC Study

Patients (%)

100

90

H Baseline N=224 B T2W (2 weeks) N=70
mT1 (6 weeks) N=189 m T2 (12 weeks) N=178

Sigmoid colon > 4.0 mm Descending colon > 3.0 mm

Patients (%)

40 -

35 A

30 A

25 -

20 -

15 -

10 -

M Baseline n=224 B T2W (2 weeks) n=70
I T1 (6 weeks) n=189 B T2 (12 weeks) n=178

Sigmoid colon > 4.0 mm Descending colon > 3.0 mm

Percentage of patients
with BWT > 4mm

Percentage of patients with
increase Doppler signals

Maaser C et al. Gut 2020
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Therapy-Specific Response Rates

Decrease in percentage bowel wall thickness in the sigmoid colon per mechanism of action
Newly introduced
therapy

—— Infliximab
----- Vedolizumab
- - - Tofacitinib

0,00

Prospective longitudinal study
UC patients (n=51)

Active UC (EMS > 2)

IUS protocol:

« Baseline

« Week2

« Week 6

« Week 8-26 (+ flex sig/colo)

-10,00

-20,00

-30,00

Decrease in bowel wall thickness in percentage

-40,00

Baseline Week 2 Week 6 Week 8-26

Voogd et al, IBDJ 2023
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Transmural Healing Improves Long-term Outcomes Compared 1o
Mucosal Healing Alone: the CENTRAL Study
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Chong-Teik L et al. J Crohns Colitis 2025
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JUS is Superior to Endoscopic Mayo to
Predict Colectomy

Colectomy risk

At recruitment

Consecutive adult

UC patients
Mayo
@ @ .
ﬂ endoscopic
ﬁ score (MES) z
Milan ultrasound
e W & criteria (MUC) 2183146 _ | , |
ﬂ ‘ months 0.00 0.25 0.50 0.75 1.00
y ) 1-specificity
f |—-—MUC . MESl
MUC > MES

MUC = 1.4 x bowel wall thickness (mm) *+ 2 x bowel wall flow

+ bowel wall flow [BWFI] =1

-BWF =0
Sed et al. JCC 2023
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Therapy Responsiveness (CD and UC)

» Transmural Response » Transmural Healing
o Reduction in BWT: o BWT:
" >25% = BWT < 3.0 mm (ADULT)
or AND
= >2.0 Mm = Normal (0) color Doppler signal
OR

o >1.0 mm AND | 1pt color Doppler reduction
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Scoring systems

haustrations

Fat wrapping

Abnormal haustrations: 1

Fat wrapping: 1

Scores Reference Indices used Severity Grades Index Calculation Outcomes

Ulcerative colitis

MUC Colonoscopy |BWT Active disease (Mayo 1.4 BWT + 2 x CDF MUC 26.3 points (sensitivity 71%,
CDF endoscopic score 22): MUC specificity 100%) to Detect

>6.3 points endoscopic active disease

UC-IUS |Colonoscopy [BWT Continuous score ranging Bowel wall thickness (>2 mm: 1; >3 Strong correlation with endoscopic
CDF from 0'to7 points mm: 2; >4 mm: 3) Mayo score (p = 0.83, p <0.001) and
Abnormal Doppler signal (Spots: 1; Stretches: 2) [ UCEIS index (p = 0.759, p < 0.001)
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16 y/0 M with pancolonic UC

« Day of admission: « Hgb 0.0 g/dL
o 8 liguid, mostly bloody stools/day « CRP11.6 mg/L
o Moderate abdominal pain « Alb 2.6 g/dL
o Night-time stools « Cdiff/ Gl PCR (-)
o PUCAI 75 « FCP >8000
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D 070 cm
D 0.65 fm

SIGMOID COLON LONG
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Reactive LN Loss of haustra

1 D 070 cm
2 D 065 fm

SIGMOID COLON (S | SIGMOID COLON LONG
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Admission Day 3

« Started IV Steroids + Upadacitinib on admission

« PUCAI 15 T ———
Small Parts / BOWEL _ / LA2-14A / FPS13 / 3.0cm / MI1.4 / TIs0.4 / 09-30-2026 04:55:07 PM
[2D] Frq Gen./GN 61/DR 49 /FA4/P100
[C]FrqGen./GN 51/0.74kHz /P100

« CRP<0.3mg/L

Albumin 3.1 g/dL
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Discharge follow-up

2-weeks post discharge
UPA 45 mg dalily
Weaning prednisone

Clinical remission!

CRP <0.3mg/L
Albumin 3.6 g/dL

[Sigmoid Colon] =
BWT (LONG) 1.69 mm"
[Sigmoid Colon]

BWT (LONG) 1.09 mm

LONG SIGMOID COLON



[~ . .
interncrtional bowel
d ULTRASOUND GROUP

* Non-responsive to
5-ASA

« Moderate clinical
disease

« Starting USTE

Resl

Gn 48
DR 104
FA 7

P 100%

SIGMOID COLON
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PRF 1.0kHz
P 100%

SIGMOID COLON
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1T D 021 cm

« USTE 90 mg g8wk ————— T

3 D 020 f{m |

« Mild abdominal pain, rare
blood in stool

e Serum labs normal SIGMOID

[S-Flow]

Gen

Gn 50
PRF 1.0kHz
P 100%

SIGMOID
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Proposed diagnostic algorithm for non-
invasive monitoring in Ulcerative Colitis

Subclinical or Mild
2 Active Inflammation Remission
’n‘ Inflammation/Relapse Asymptomatic patient with Asymptomatic patient
Symptomatic patient elevated FC or symptomatic with normal FC
patient with normal FC
e I s I
< sy
fﬁ Early IUS (24hrs - 3 every 3 months plgpprs
months) based on activity stratification
e N S e N e
Transmural response - Scheduled control, consider treatment optimization
Transmural remission - Scheduled IUS
Stable inflammation - Consider treatment optimization
Progression of inflammation -

Treatment intensification/Change of therapy

FC: fecal calprotectin
IUS: intestinal ultrasound
PoC: point of care

Kucharzik T et al. Gastroenterology 2025
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