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Speaker guidelines

This standard presentation has been prepared by the IBUS Educational Committee to provide
baseline content and guidance for speakers on this topic. Speakers are encouraged to adapt the
presentation by adding or removing material as appropriate, while keeping the core structure and
key messages alighed with the standardized content. All adaptations should ensure that the
Intended Learning Outcomes (ILOs, on slide 4) are fully met.

If any content from this presentation is used, please retain slide 3 to acknowledge the contributors.

If you wish to include your institution’s logo, please place it only in the designated area on the title
slide (slide 1). Logos should not be added to any other slides.

Before delivering your presentation, please remove this guideline slide from the final version.,

Last update: February 2026
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Dr. Federica Furfaro
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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. ldentify and describe mural and extramural IUS signs suggestive of inflammation in Crohn's disease.
3. Integrate and weigh the importance of multiple individual IUS signs to form a comprehensive assessment of

Crohn's disease activity and potential complications.

4. Evaluate the overall diagnostic and monitoring performance of IUS for Crohn's disease assessment against
established reference standards (e.g., endoscopy, cross-sectional imaging, histology).

5. Understand the relative time course over which different IUS parameters typically respond to effective
treatment in Crohn's disease.

0. Define different IUS response and remission definitions used in Crohn's disease assessment and explain how
they can be used to predict and monitor disease activity over time.
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JUS parameters and modalities to determine disease
activity and severity in CD

Conventional IUS (B-Mode) Advanced modalities
Bowel wall thickness (pathological: > 3 mm, + Oral contrast IUS (SICUS)
ileum, colon) - Intravenous contrast enhanced IUS
Bowel wall stratification (CEUS)

- Vasularisation - Elastography

+ Surrounding structures
- Mesenteric fat
- Fistula

Abscess

Interenteric fluid
- Lymph nodes

Motility
- Stiffness
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lUS Phenotyping of IBD Patients
Simple parameters - Standardization of measurement

Bowel wall thickness

Segment with the most prominent pathology
2x transversal + 2x longitudinal/4

- Interobserver variablity
- k=072-1
Fraquelli M et al. Dig Liver Dis 2008

ICC =096

Novak K et al. JCC 2021
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Standardized measurement of IUS parameters

Vascularization
- Doppler signal

Table 2. Core activity parameters, Delphi grading consensus

Normal

<3 mm

0 = Absent

0 = Absent [none|
0 = Normal

Uncertain

NA
| = Uncertain
1 = Short signals

1 = Uncertain

set velocity range: 5-7 cm/'s

ICC =0.62

Activity

-
>5 mm

2 = Present

2 = Long si Is inside bowel
]

= Focal [£ 3 cm|

3 = Long signals inside & outside bowel
I

>3 c¢m|

bowel wall thickness; i-fat, inflammarory fat; CDS, colour Doppler signal; BWS, bowel wall stratification; NA, not applicable.

Chso

CDs1

CDs2

CDs3

l | \\\: ‘
=
Ot "W
S~
I Rl

Novak K et al. JCC 2021




? ULTRASOUND GROUP

Role of IUS in
Crohns disease
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Diagnosis Monitoring response

Crohn’s disease

Complications Post-operative
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Case Capsule

* 14 year old girl

» Pain abdomen ~18 months

« Hb: 11gm?%. CRP:3mg/dl. Fecal calprotectin: 180
« Upper and lower Gl endoscopy: Normal

* Multiple USG abdomen: Normal

« Weight loss 2-3kg. No gain in height last 2 years

* Recurrent abdominal pain of childhood
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Colourdoppler
signal: Grade 2

4.0 mm e DR:65
_ DR:85 HdTHI-P
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Antegrade enteroscopy
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IUS Is a sensitive initial screening tool

......... ty
1 v

(&)
|eo®
° 1*°%

« Meta-analysis of 15 prospective studies
* N=1558 patients
» Pooled sensitivity = 88%
» Pooled specificity = 73%
« AUC = 0.94

Picks up inflamed bowel

1-specificity

Dong J et al. Eur Radiol 2014
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Correlation?

/ lleocolonoscopy

Intestinal
Ultrasound

CT /MR
Enterography
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24-year-old gentleman,

Intermittent pain abdomen with altered bowels ~ 6 months
Weight loss 6kg
Hb: 10gm?%,; CRP: 32mg/dl

g 3
‘%' p— 5
x - - - = .::..' -
~,:,—-—" . -—'

- . Dist 0.52cm -
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Accuracy of IUS compared to endoscopy

 |US has a pooled sensitivity of 86% (95% Cl 83-88%) and a pooled specificity of 94% in
CD (95% Cl 93-95%) to identify disease activity when compared to endoscopy

« BWT<3mm of all ultrasound variables showed the best correlation with endoscopic
remission (k=0.86, p<0.001)

ROC Curve

104 MH overall 104  MH segment

Sensitivity

0.2

AUC=0.87 AUC=0.88

0,0 T T T T T T T T T T T T
0,0 0,2 0,4 0,6 0,8 1,0 0,0 0.2 0,4 0,6 0,8 1,0
1 - Specificity

1 - Specificity

Panes Jet al. Ap&T 2011, Moreno N et al. JCC 2014
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Correlation of IUS parameters with Endoscopic activity

Correlation between BWT and SESCD

r=0.61, p=0.0001

BW'T in mm

de Voogd F, Bots S et al. JCC 2022
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Endoscopic vs. transmural remission

Only 68% (49/72) of
the segments with
ER also reached TR
(BWT<3 mm)

- In almost 1/3 of
patients ongoing
transmural
Inflammation

FIGURE 3 lleocolonoscopy of a 31-year-old female with CD showed severe inflammation and ulcers of the sigmoid colon (A). MRE of the
same patient showed a moderate thickening and hyperenhancement of the sigmoid wall in T1-gadolinium enhanced sequences (arrow in B)
together with mural oedema on T2-weighted sequence with fat saturation at the same segment (arrow in C). After 52 wk of HSCT, the same
patient reached endoscopic remission (D). MRE confirms disease transmural improvement by showing reduction of wall thickening on T1-
gadolinum enhanced sequence (arrow in E) and absence of oedema on T2-weighted sequence (arrow in F) but persistence of some bowel wall
thickening (arrow in E)

Rimola J, et al. Aliment Pharmacol Ther. 2018
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CT Enterography
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Accuracy of IUS compared to MRE: METRIC study

* Patients had newly diagnosed CD, or established disease with suspected relapse
284 patients completed the trial

Test TP FN FP TN Sensitivity (95% Cl) Specificity (95% Cl)
Small bowel disease extent
MRE 171 62 5 46 —— 80% (72-86) —&® 95%(85-98)
Ultrasound 152 81 13 38 70% (62-78) 81% (64-91)
Small bowel disease presence
MRE 210 23 5 46 - 97%(91-99) —& 956%(86-99)
Ultrasound 193 40 13 38 92% (84-96) 84% (65-94)
Colonic disease extent
MRE 35 94 17 138 —— 22% (14-32) - 93%(87-97)
Ultrasound 29 100 17 138 17% (10-27) 93% (87-97)
Colonic disease presence
MRE 76 53 17 138 — 64% (50-75) - 96%(90-98)
Ultrasound 84 45 17 138 73%{59-83) 96% (90-98)

(I) 2IO 4IO 6IS BIO 160 (I') 2|0 4I0 6IS 8I0 160

Sensitivity Specificity

Taylor SA, et al. Lancet Gastroenterol Hepatol 2018
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Good correlation!

/ lleocolonoscopy
Intestinal
Ultrasound V

CT /MR
Enterography
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Monitoring response to therapy
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How do | follow up ?

e Can |l use it to monitor ?

« Can it predict response to treatment?
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TRUST-CD Study: Normalisation of BWT in Crohn’s
disease during treatment

Percentage of patients with normalization of BWT improves over time

p<0.001 12 Months vs. baseline for all groups TI:J[ U ST

(o]
o
1

(o2}
o
1

—

l_ D E,Eﬁ E,E 1

Patients (%)

iy
o

N
o

Terminales Colon ascendens Transversum Colon descendens Sigma
lleum >3 mm >3 mm >3 mm >3 mm
>2 mm

n=243 patients Kucharzik T et al. Clin Gastro Hepatol 2017



U

interncrtional bowel
ULTRASOUND GROUP

Transmural IUS Response and Remission after treatment
with Ustekinumab

Patients (%)

100 +
90 -
80 -
70 -
60 -
50 -

46,3
358
25,5 266 241
- =40
| . 11,9 30
. 18 [ w 20

40
30
20
10

Overall
100
M |US response IUS transmural healing
90
80
70

60

=
o

Week 4 Week 8 Week 16  Week 48
(n=55) (n=64) (n=67) (n=54)

—
STARDUST ...
lleum Colon
100 +
M |US response IUS transmural hearling | |US response IUS transmural healing
90 - oo
80 - 50,0
P 36,4 e
39,5 60 - ’
32,6
28,9 50 4 17,6 25,0
21,4
40 - 13,6
13,2 30 -
0,0
2,6 4,7 20
2,4
J 0 -
Week 4 (n= Week 8 (n=42) Week 16 Week 48 Week 4 Week 8 Week 16 Week 48
38) (n=43) (n=38) (n=17) (n=22) (n=24) (n=16)

Effect more prominent in the colon compared to the ileum

Kucharzik et al., Clin Gastro Hepatol 2022
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IUS response and transmural remission is more pronounced
in biologic naive patients

Prior exposure to

100 Overall Biologic naive 1 biologic therapy
| |
| |
<3 : -
I
é | 59.1 1
12 80 - 1 ; 1
‘E | I
) 1 1
= I |
© | I
a 463 I |
ks 60 + : : 400 375
= 1 |
(®] 358 | I
2 x I B8 e
I I T 5
8’ 40 J 255 26.6 24'_1 : : “, -
c I | '
S I [ .
§ ” 1.9 : : 77 75
£ 1 : : J e ‘ ' I
& I I
| I
I |
! ! [
n= 55 64 67 54 55 64 67 54 24 25 271 22 24 25 27 22 31 39 40 32 31 39 40 32
IUS response Transmural IUS response Transmural IUS response Transmural
remission remission remission

[COWeek4 [Week8 [l Week 16 B Week 48

Kucharzik et al., Clin Gastro Hepatol 2022
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IJUS can predict endoscopic outcomes in CD

Single-center prospective cohort: 40 consecutive patients with endoscopically active CD starting
anti-TNF went through |US and CEUS at baseline, at 4-8 weeks and 12-34 weeks and endoscopy at

12-34 weeks
* At early and late FU 18% (AUROC.: 0.77; - E— - o
OR: 10.80, p=0.012) and 29% (AUROC: i [ 1 ] m NI
0.833; OR: 37.50, p=0.006) BWT ' __ .
decrease predicted endoscopic : H é
response : -
e 3.2 MM was most accurate to determine g l I . i
endoscopic remission (AUROC: 0.94; OR: !
39.42, p<0.0001) at late FU o - —
MedianBWT [IQR]atTO 4.7 mm [4.2-6.8] 5.4 mm [4.7-7.0] 0.40
MedianBWT [IQR]atT1 3.9 mm [2.5-4.8] 5.4 mm [3.4-6.4] 0.005

Voogt F et aL JCC 2022 MedianBWT [IQR]at T2 2.5 mm [1.8-3.3] 5.3 mm [4.0-6.4] 0.001



[~ . .
interncrtional bowel
o ULTRASOUND GROUP

O n e_yea r C li n ica l Steroid-free clinical remission at 1 year Clinical relapse at 1 year

P <0.001
A \

outcomes with biologics T U
in Crohn's disease: |

[t P < 0.001
80%

95.6%

75% 80% ey

transmural healing

P=0.03
#;\

compared with mucosal | «
or no healing H e |

0% 0%
Transmural healing  Mucosal healing No healing Transmural healing Mucosal healing No healing

20%

Need for hospitalization at 1 year Need for surgery at 1 year

P < 0.001 100%
. 100% { ! 1 ’
Prospective cohort study P<0.001 o, P<0.001
H o f—xﬁ °
« 218 CD patients 80% . ( : \
« 1-year outcome depending on 60% 60% e —
transmural, mucosal or no - i . 35.5%
healing ) 26.3% P =0.009
. o % \
« Transmural healing: BWT <3mm Sy o 10%
« Mucosal healing SES-CD =2 0% 0% L
Transmural healing  Mucosal healing ~ No healing Transmural healing Mucosal healing  No healing

Castiglione F et al. AP&T 2019
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Early IUS improvement in CD is
predictive of long-term outcome

(A)

Medication escalation free survival

Proportion of pts not requiring esclation
to medication

Number at risk
Remission 79
Inflammation 123

Sonographic healing

p=0.0018
T T T T T
0 1 2 3 4
Time from ultrasound (years)
47 20 2 0
55 16 2 0
95% CI 95% CI

Sonographic inflammation

(©)

.75
i

25

Proportion of pts no requiring esclation
to corticosteroids
5
L

Corticosteroid free survival

Number at risk
Remission 79
Inflammation 123

p=0.0274
T T T T T
0 1 2 3 4
Time from ultrasound (years)
56 25 2 0
81 32 3 0
95% CI 95% ClI

Sonographic healing

Sonographic inflammation

(B)
Hospitalisation free survival
:E’ p=0.0102
3
wn |
g~
=5
g5
23 9
5§
52,
= '
2
e
o
o
T T T T T
0 1 2 3 4
Time from ultrasound (years)
Number at risk
Remission 79 54 26 2 0
Inflammation 122 85 33 3 0
95% CI 95% CI

Sonographic healing Sonographic inflammation

(D) .
- Surgery free survival
& = ——
F] p=0.0083
o
cw
=l
=
g
B w -
c
0
a
B w |
c N
2
€
Q
g o
T T T T T
& 0 1 2 3 4
Time from ultrasound (years)
Number at risk
Remission 79 59 27 2 0
Inflammation 123 90 38 5 0
95% ClI 95% CI

Sonographic healing Sonographic inflammation

Vaughan R et al. AP&T 2022
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Transmural healing is influenced by
treatment duration and by the therapeutic agent

Early IUS assessment at 1-4 months

S
=
L

0,
25 o

w
(=
1

18% 20%
0

| 14% 13% 13% 12%
6%
. 2%
0

[
(=]
L

% of pts reached TH

—
(e
1

&

o 0 «9 «<> 4& & O%x & &
& e?’ e?’ @% é’(\f’ ef’ 5 <—?’ é’
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il o & “0* ~o‘ &;o’* ‘b* Q?’

& & PP T IS
NNT: 6.1

Delayed IUS assessment bw 12-24 months

D
(e}
1

51% 50%

£ 42%
2 31% 30%
g 29% o
B 15w 2% 27% 27% —
B 20%
B 14%
o\c - n

0

&OOO&@@O&&
0'\»
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NNT: 3.7

Zorzi et al. Am J Gastro 2023
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CD - Consensus on the Definition of Transmural

Response and Remission and on Monitoring Criteria

Journal of Crohn's and Colitis, 2021, 1-27
https://doi.org/10.1093/ecco-jcc/jjab173
Advance Access publication October 6, 2021
Original Article

OXFORD

Original Article

Defining Transabdominal Intestinal Ultrasound
Treatment Response and Remission in
Inflammatory Bowel Disease: Systematic
Review and Expert Consensus Statement

Johan F K. F. llvemark,** Tawnya Hansen,» Thomas M. Goodsall, ¢

Jakob B. Seidelin,® Heba Al- Farhan,® Mariangela Allocca,"®

Jakob Begun,"* Robert V. Bryant,’ Dan Carter, Britt Christensen,*

Marla C. Dubinsky,' Krisztina B. Gecse,™ Torsten Kucharzik," Cathy Lu,°
Christian Maaser,” Giovanni Maconi,” Kim Nylund,s Carolina Palmela,t
Stephanie R. Wilson," Kerri Novak,** Rune Wilkens,""**; on behalf of the
International Bowel Ultrasound [IBUS] Group

Transmural Remission
Consensus: BWT < 3mm + CDS 0

Ilvemark J et al JCC 2022

Response should initially be assessed in the
small and large bowel after treatment
initiation (regardless of treatment) at 14 £2
weeks. However, in a subset of patients'
response after steroids or biologics may
occur already after 4 weeks. Early 1US
assessment may in certain situation be
beneficial between week 4-8.

ldeal assessment of intestinal ultrasound
response within 1st year of treatment
initiation/escalation/change is at baseline,
week 14 £2, AND between week 26 - 52 +
IUS depending on elevated calpro OR
symptoms OR clinical suspicion of flare
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Detection of Complications

BOWELDEEP2 Tis0.3 fmkus
SYSTEMATIC REVIEW ) Sl o SeeSs—— w - . QTCT TS
& META-ANALY sls ——=—capo—am = D-11100C b IAW [k, N
iy " =

( Di-‘?gnlostlic accum{cy o{f \ SﬁIlSlthlty 8 1 % 94 O/O

intestinal ultrasound and its e e

advanced modalities in the SpClelClty 90 O/O 95 %
Accuracy 86 % 94%

STRICTURES

detection of intra-abdominal
complications in Crohn’s
disease

(%}2

J \_

Sensitivity 87% 91%
Specificity 95% 97 %
Accuracy 91% 94%

1498 studies screened

=
7.

y €

68 studies included in this review
23 studies in the meta-analysis

000
s

Sensitivity 67 % 90%
Specificity 97 % 94%
Accuracy 82% 92%

3863 patients

\_ J

L

J Crohns Colitis, Volume 18, Issue 6, June 2024.
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with Meta-analysis

Diagnostic Accuracy of Ultrasonography in the Detection of
Postsurgical Recurrence in Crohn's Disease: A Systematic Review

Antonio Rispo, MD, PhD.* Nicola Imperatore, MD, * Anna Testa, MD, PhD,*
Olga Maria Nardone, MD, * Gaetano Luglio, MO, Nicola Caporaso, MO, * and Fabiana Castiglione, MD*

 |US comparison with lleocolonoscopy: 10 studies (n:536)

ummary

* BWT.in Neotermjnal ileum > 3mm _

e 4

Sensitivity

Sensitivity: 94%
Specificity: 84%

Detection of inflammation

1.0 os 06 04 02 00

Specificity

BWT (mm)

COOOO0000n000000CnannD CoO000000 25.5mm

Sens: 83.8
Spec: 97.7

o

Predict severity

.
Rutgeerts < 2 Rutgeerts 23
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lUS Scoring in CD
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IBUS SAS-Score

1. Expert consensus Delphi method to derive measures of IUS activity

2. Determine inter-rater reliability for individual measures

3. Refinement of case acquisition and interpretation with 30 blinded cases
and evaluate reliability

IBUS - SAS (0-100) =4 - BWT +15-i-fat + 7- CDS + 4 - BWS

Novak K et al. JCC 2021
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IBUS SAS-Score

Active CD L1B1

« BWT (8 mm)

* Vascularization (CDS 2)

* Echostratification
(extensive=3)

 Mesenteric fat
(present=2)

IBUS SAS-Score: 88

IBUS - SAS (0-100) = 4 - BWT +
15 i-fat+7 - CDS + 4 BWS
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JUS in Crohn’s disease.... Ticks all the boxes.

Diagnhosis Monitoring response

Crohn’s disease

Complications Post-operative
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12:45-14:00

Hands-on Session 4: Intestinal Ultrasound in Crohn’s Disease

\\I BDFrontiers
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