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Complications in Crohn’s disease

The main abdominal complications of CD are stenoses, fistulae
and abscesses. These are the main indications for surgical inter-
vention. Surgery is a frequent treatment in the natural history of
CD patients [101, 102].



B (i ansoonD aroup Crohn's disease is a chronic
progressive disease
The natural history of Crohn’s disease

306 Olmsted County residents
diagnosed with Crohn’s disease
between 1970 and 2004.
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« Strictures « Abdominal Fistulas » Abscesses/Inflammatory Masses

Recommendation 20 We recommend cross-sectional im- Re-mn;:;?gaﬁglz:u\;}c rcmnu;:lcndlcmsal— 5““‘;:“' idm_

aging (MRE,_IUS, or both) to detect small-bowel stric- aging {MIKE, , ; OF com '“3“'3"“? thereol) 1o €

tures (EL1). Active inflammation within strictures should tect PC“E"“? “IE d:igﬁﬂ“ 3“"_3 |“"'3-'=1t;dﬂ_*m"_13| ibSCCSSES in

be assessed using MRE, IUS, or both (EL2). Currently, CD (EL1). It the first test is inconclusive in the presence

no imaging technique is sufficiently accurate to quantify of high clinical suspicion, we suggest performing add-

fibrosis (EL3). Cross-sectional imaging criteria have low itional cross-sectional imaging (MRI, CT, IUS, or com-

sensitivity for detecting small-bowel cancer complicating binations thereof) (EL4). (97% agreement) 2025 ] ]

CD (EL3). (97% agreement) 2025 1ent 3.2.1. ECCO-ESGAR Diagnostics GL [2018]

Cross-sectional imaging [IUS, MRI, and CT] can detect
Statement 2.1.7. ECCO-ESGAR Diagnostics GL [2018] internal penetrating disease and  intra-abdominal
abscesses with varying accuracy [EL1]. MRI is preferable
to ultrasound for deep-seated fistulae or abscesses or pel-
vic fistulae [EL4]

Statement 3.1.1. ECCO-ESGAR Diagnostics GL [2018]

Cross-sectional imaging should be used to detect small
bowel strictures [EL2]. Due to radiation exposure with
CT, the preferred methods are MRI and/or intestinal ultra-
sound [IUS]. No imaging technique is currently able to
determine the degree of fibrosis [EL3]

Extramural complications in CD [such as fistulae and
abscesses] should be monitored by cross-sectional
imaging, including intestinal ultrasound [IUS] [EL2] or MRI
[EL2] [or both] in combination with clinical and laboratory
parameters [EL5]

EFSUMB Recommendations and Clinical Guidelines for

Intestinal Ultrasound (GIUS) in Inflammatory Bowel
Diseases
:EFtSU:l_IB ':Eclgmmen:a(z:"?;)a_n(: Cflllnlcal (imdell;nes :’or EFSUMB Recommendations and Clinical Guidelines for RECOMMENDATIONS . . .
n- estina rasoun In inflammatory bowe Intestinal Ultrasound (GIUS) in Inflammatory Bowel 22. Abscesses can be detected using GIUS as organized fluid
Diseases Diseases collections that may contain bubbles of gas [LoE 2a, GoR B]
RECOMMENDATIONS Conse'nsus levels of‘aqreeniwer'\t: A+17/17
23. CEUS is useful for distinguishing between phlegmons and
20. Fistulae in Crohn’s disease can be identified by GIUS as hy- abscesses [LoE 2a, GoR B]
RECOMMENDATIONS poechoic tracts with or without air bubbles [LoE 2b, GoR A] Consensus levels c')f agr'eem'ent: A+ 17/1 7 .
) ) Consensus levels of agreement: A+17/17 24. GIUS may be applied with high sensitivity and specificity
16. Stenoses can be visualized by GIUS as segments of bowel 21, GIUS can be applied with high sensitivity and specificity, to detect Crohn’s abscesses [LoE 2, GoR B]
wall thickening with luminal narrowing and pre-stenotic comparable to CT or MR, for the detection of CD fistulas Consensuslevels. o agreeivient A#17/17
dilatation [EL 2a, GoR A]. LoE 1; GoR A . L
[I s of ] . e [C : ] < of e . Kucharzik T et al. ECCO-ESGAR-ESP-IBUS Guideline 2025
Consensus levels of agreement: A+16/17;11/17 onsensus levels of agreement: A+14/17; A- 3/ . C Maaser et al. ECCO-ESGAR guideline, 2019
*  Maconi G et al. EFSUMB Recommendations in Med 2018




_ APgT Alimentary Pharmacology and Therapeutics

Systematic review: the use of ultrasonography, computed
tomography and magnetic resonance imaging for the diagnosis,

assessment of activity and abdominal complications of Crohn's
disease

J. Panés*", R. _E_-EIL.IEES:, M. Chaparra™, V. Gg[cia-iénchezr, J. P. Gisbert™®, B. Martinez de Guerefiu**,
J. L. Mendoza™", J. M. Paredes**, 5. Quiroga™, T. Ripollés** & J. Rimola®

Systematic review:

68 studies, prospective
studies, with reference
standard, n>15 patients

Aliment Pharmacol Ther 2011: 34: 125-145

Diagnostic Accuracy of Intestinal Ultrasound in the
Detection of Intra-Abdominal Complications in Cro

Disease: A Systematic Review and Meta-Analysis

Maarten J. Pruijt,>> Floris A.E. de Voogd,>">' Nahid S.M. Montazeri,?
Faridi S. van Etten-Jamaludin,® Geert R. D'Haens,? Krisztina B. Gecse?®

hn's

Maarten Pruijt et al, JCC, Jan 2024
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Strictures

* > 50% of patients with CD develop strictures
over their lifetime. The terminal ileum is the
most common stricture location.

- é—stenotic
ilatation

« Strictures develop >30-35 % of patients in
the first decade of a diagnosis of CD.

« Strictures are characterized by different
degrees of inflammation & fibrosis.

« |dentification of these two components can
improve the quality of IBD management.

Zishan Liu et al, UEG J,ournal March 2024
C. Luetal, Aliment Pharmacol Ther. April 2024



EFSUMB Recommendations and Clinical Guidelines for
Intestinal Ultrasound (GIUS) in Inflammatory Bowel
Diseases

Definitions:

> Strictures:

* Thickened and stiff bowel wall
e Narrowing of the lumen (diameter less than 1 cm)
e Proximal dilatation (> 25 —-30 mm)

* Hyperperistalsis of the prestenotic gut

Maconi G et al. EFSUMB Recommendations and... Ultraschall in Med 2018:; 39: 304-317
Calabrese et al, Inflamm Bowel Dis Volume 22, Number 5, May 2016
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Accuracy of cross-sectional imaging for
diagnosis of stenosis

CT MRI

Specificity

94%

Us
Sensitivity o

Panés J, et al. AP&T 2011, 34:125-45
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Diagnostic accuracy of B-mode IUS for strictures

* Systemic review

« 45 of 56 studies reported on the diagnostic accuracy of IUS in small bowel CD based
on a gold standard; (Histopathology, endoscopy and CT./MRI images as reference).

« Estimates for stricture diagnosis in IUS using the various ‘gold standards:

« The pooled sensitivity = 68% to 100%.
« The Pooled specificity = 86% to 100%.

« C. Luetal Aliment Pharmacol Ther. April 2024
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Diagnostic accuracy of B-mode [US for strictures

 Meta- analysis: 16 studies reported. N= 2002 o _— L
patients. ure
oo®  Calabrese et al. 2005 —a— 0.14 [-1.66, 1.95]
: cuet Carter et al. 2017 — . 4.07 [1.65, 6.49]
« Eight had surgery/pathology as reference o DaSivactd. 2019 - 1401012,2:69]
standards. TR T el
o ko el 2015 G +30 .07, 530
» Pooled sensitivity > 081 [95% Cl, 0.78-0.84] SE P el 2002 . 267 1359, 574
» Pooled specificity = 0.90 [95% Cl, 0.89-0.92] | P e ol 2004 e 56 35 474
T oot — T30 1030, 700
. Heterogeneity of studies was significant for both L YVemoesd 2t . 43 [2.64, 622]
sensitivity [2 = 75.3%, x2 = 68.74: p < 0.0001] and " o —_ 23115 434
speciﬁcity 2 - 82.9%, 2 - 99.56. p < 0.0001l. G2 Summary (DSL) - <.> - | 3.56 [2.90, 4.21]
1 _1.66 3.69 636 9.04 dcfh:sz‘f“;fag:)joz.gg“’
« The pooled overall log diagnostic odds ratio 3.56 /= 106 diagnostic odds rario 2
o —————————————————————————————

Maarten Pruijt et al, JCC, Jan 2024






lUS to detect CD complications (stricture)

Case

« Mr. Eis a 31 years old gentleman, smoker,
was diagnosed as a case of Terminal ileal
Crohn’s disease for > 3 years. -,

* On ustekinumab.

» Presented to clinic with recurrent
symptoms of lower abdominal pain,
bloating & mild abdominal distention.

* Long segment of stenosis 11 cm.
Thickened bowel wall > 10 mm.
* Pre-stenotic dilatation.

« Abnormal Peristalsis.
Courtesy of dr Heba Al-Farhan



lUS to detect CD complications (stricture)

Long segment of stenosis 11 cm.
Thickened bowel wall > 10 mm.
Pre-stenotic dilatation. Pre cortrast Post contrast | « — g

Abnormal Peristalsis.

11 cm long Segment of ileal loop stricture fibrotic with localized
up stream focal pouch like dilatation with retained content
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Abdominal pain
Abdominal distension
Nausea, vomiting, fever

Stomach
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Table 2 Sensitivity at segment-by-segment analysis of

conventional and contrast enhanced bowel US in the
detection of small bowel CD lesions documented at x ray/

endoscopy g;lal\tl)::z :rt 5a’I,l\Llnaf\I/a 2n;rinsBowel Dis Volume
Conventional US  Contrast enhanced
at x ray/endoscopy (95% (95% C1)
Jejunum (n=15) 80.0% (78.0-82.0) 100%
lleum (n=98) 92.0% (89.7-94.3) 98.5% (96.2-100)
Proximal ileum (n=16) 93.7% (91.3-96.0) 93.7% (91.3-96.0)
Distal ileum (n=82) 96.3% (93.9-98.7) 98.7% (96.2-100)

For suspected stenoses

Parente F, GUT 2004



Table 3. Pooled sensitivity, specificity. and accuracy for surgery [and pathology] as reference standard only.

Complication

Stricture

Stricture

Inflammatory

mass

Inflammatory
mass

Fistulas

Fistulas

B-mode: conventional ultrasound, SICUS: small intestine contrast ultrasound, Sens: sensitivity, Spec: specificity, Cl: confidence

Exam
type

mode

SICUS

mode

SICUS

mode

SICUS

interval, Acc: accuracy.

*p < 0.05.

Included
studies [n]

Patients

[n]

281

15

107

74

173

o

Sens

0.905

0.867

1.000

0.700

0.944

95% ClI

0.857-
0.941

0.860-
0.995

0.693-
0962

0.768-
1.000

0.579-
0.804

0.813-
0.993

[%]

62.5

7.4

52,0

0.0

58.5

0.0

X

13.34*

1.08

4.17

0.0

1.22

0.79

Spec
0.786
0.922
0.950
0.971

0.923

95%
Cl

0.671-
0.875

0.759-
0.991

0.838-
0.971

0.861-
0.990

0.917-
0.994

0:719-
0.984

[%]

64.1

44.0

0.0

0.0

0.0

13.92°

1.9

1.12

0.0

2.69

0.22

SICUS

Acc

0.846
0.941
0.895
0.975
0.836

0.934

M J Pruijit et al. JCC, 2024



a SYSTEMATIC REVIEW
| & META-ANALYSIS

/ Diagnostic accuracy of \

intestinal ultrasound and its
advanced modalities in the

detection of intra-abdominal
complications in Crohn’s

disease

B &
\_ 4
s

%

1498 studies screened

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

000
-

3863 patients

_/

23
a4
-
»
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-
U

INFLAMMATORY MASSES

BOWELDEEP2

$B BOWEL DEEP,

el184

Sensitivity
Specificity
Accuracy

81%
90%
86 %

94%
95%
94%

Sensitivity
Specificity
Accuracy

87 %
95%
91%

91%
7%
94 %

AN

Sensitivity
Specificity
Accuracy

67%
97 %
82 %

90%
94%
92%

y

M J Pruijit et al. JCC, 2024
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FIBROTIC OR INFLAMMATORY?

ELA Q===

PRC M/ 2/2 PRS
proo% [NE TR

Echopattern
Ipoecoic vs normal Color Doppler CEUS Elastography

vascolarization

stratification Rieder, APT 2018
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Ultrasound Elastogra

Meta-Analysis > J Crohns Colitis. 2022 Sep 8;16(9):1493-1504. doi: 10.1093/ecco-jcc/jjac052.

Intestinal Ultrasound for Differentiating Fibrotic or
Inflammatory Stenosis in Crohn's Disease: A
Systematic Review and Meta-analysis

Chenjing Xu ', Wenyu Jiang *, Lu Wang ', Xiagiong Mao ', Ziping Ye ', Hongjie Zhang '

Affiliations + expand
PMID: 35390137 DOI: 10.1093/ecco-jcc/jjac052

Abstract

Background and aims: Intestinal ultrasound [IUS] has been increasingly reported to distinguish
inflammatory or fibrotic intestinal stenosis in Crohn's disease [CD] patients. However, the
diagnostic value is unclear. This systematic review and meta-analysis aimed to assess the
diagnostic role of different modes of IUS parameters.

Methods: We searched PubMed, Embase, Web of Science, and Cochrane Library from inception to
August 2021. Regarding effect sizes, weighted mean differences [WMDs] or standardised mean
differences [SMDs] were used. We pooled data using a random-effects or fixed-effects model
according to heterogeneity. The diagnostic accuracy of IUS for distinguishing fibrosis was pooled.

Results: A total of 19 studies were retained for qualitative analysis, and 14 were included in the
meta-analysis [with 511 total subjects and 635 bowel segments]. In patients with fibrotic stenosis,
the pooled WMDs for bowel wall thickness were 1.30 mm (95% confidence interval [CI]: 0.69-1.91)
thicker than in patients with inflammatory stenosis, and the pooled SMDs for strain value and strain
ratio were 0.80 [95% Cl: 0.41-1.20] and 1.08 [95% Cl: 0.55-1.60] harder than in patients with
inflammatory stenosis, respectively. The percentage of maximal enhancement of fibrotic stenosis
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CEUS

Clinical Gastroenterology and =
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D=
aga  reviosr « CEUS parameters correlate with
In Press, Journal Pre-proof  (2) What's this? . R
inflammation

Intestinal Ultrasound and Its
Advanced Modalities in
Characterizing Strictures in Crohn's
Disease

F. de Voogd 16 KJ. Beek 26 M. Pruijt 16 K.van Rijn 26 3 van der Bilt 3 ®,
C. Buskens 3, W. Bemelman 3 6, A. Neefjes-Borst * , A. Mookhoek °,
G. D'Haens ! ©, J. Stoker 26 K.B. Gecse 1 © & =

Show more v

+ Add to Mendeley <& Share %9 Cite

https://doi.org/10.1016/j.cgh.2025.05.013 2 Get rights and content 2
Under a Creative Commons license 2 ® Open access
Abstract

Background and aims

Crohn’s disease (CD) strictures exhibit varying levels of inflammation
and chronicity. We evaluate whether intestinal ultrasound (IUS) is
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The difference between contrast for X-rays and MRI and
contrast for ultrasound, consists in the fact that the
microbubbles (: 1-7 u) do not diffuse through the
endothelium

S
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Cuei%e e NS
8 ta%rs-ruase

There is no interstitial enhancement phase
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Contrast-enhanced ultrasound (CEUS)

[ Usage in CD complications: ]

+ Provide bowel wall & mesentery enhancement

parameters that reflect inflammation & assess
disease activity.

- Help in differentiation between of inflammatory
vs fibrotic intestinal strictures.

+ Rule in the differentiation of inflammatory
masses as either phlegmon or abscess

« How is CEUS Performed?

«  Gas-filled microbubbles with a phospholipid shell.

* Microbubbles remain within capillaries & oscillate
in the bloodstream in response to application of
an ultrasound field, producing non-linear
harmonic frequencies that are detected at CEUS.

. . . . . e Maconi G et al EFSUMB Recommendations 2018
« 2 Minutes video file. Followed by Quantification . Nylund K et al. EFSUMB Recommendations 2017

i i i * Medellin et al. Abdom Radiol 2018.
Wlth raw lmearlzed data e C.Maaser et al UEG J, Feb 2022




EFSUMB Recommendations and Clinical Guidelines for
Intestinal Ultrasound (GIUS) in Inflammatory Bowel

Diseases

Definitions:

> Sinus tracts and fistulae:

* Hypoechoic areas or tracts between ileal loops
with or without internal gaseous artifacts

* Hypoechoic periintestinal tracts with or without gas
within

* Hypoechoic peri-intestinal areas with a diameter
<2cm

Maconi G et al. EFSUMB Recommendations and... Ultraschall in Med 2018; 39: 304-317

Maconi et al. 1996; Gasche et al. 1999
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Fistulae

* Internal Fistulae

Entero-enteric
Entero-mesenteric
Entero-vesical
Entero-vaginal

* External fistulae
e Entero-cutaneous
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Accuracy of cross-sectional imaging
for extramural complications: fistula

MRI

Specificity

uUs CT
Sensitivity 0 o

Panés J, et al. AP&T 2011, 34:125-45



FISTULAE
ENTERO-MESENTERIC

Maconi et al. Am J Gastroenterol 2003



FISTULAE
ENTERO-ENTERIC

Maconi et al. Am J Gastroenterol 2003
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FISTULAE
ENTERO-VESICAL

Clinic is important
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Anastomotic cutaneous fistula
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Maconi et al. Am J Gastroenterol 2003
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for fistula

* Fourteen studies reported data on the accuracy

of B-mode IUS in detecting fistula. N= 828 e (G Forest plot _
patients. ousi
—+ Allocca et al. 2018 — 5.26 [1.81, 8.70]
(™™ Da silva e al. 2019 — 0.82 [-2.50, 4.14]
« Eight of these studies had surgery or pathology . cuomeal.201 = 400 [1.76, 6.24)
o1 % Gasche et al. 1999 —c— 3.61[1.55,5.68]
as reference standards. Maconr  Kamel et al. 2020 —y 5.58 [2.47, 8.69]
Kohn et al. 1999 —. 3.17[0.56, 5.79]
e Maconi et al. 1996 —a— 3.54 [2.06, 5.03] e
e Pooled Sensitivity > 0_67 [95% C|’ 0.60—0.73] o) Maconi et al. 2003 —a— 3.89 [2.67,5.10] Ls_s
. o Neye et al. 2010 —a—i 3.92 [2.48, 5.36]
« Pooled specificity = 0.97 [95% CI, 0.96-0.99] Pallotta et al. 2012 — 3.90 [1.00, 6.80]
Pallowa  Potthast et al. 2002 . 3.23[0.26, 6.21] 85.1
S . . pocthas: Ripolles et al. 2013 : . | 1.95[-2.33,6.22] L6
* Significant heterogeneity among studies for | Seyeral2013 - 5:19[2.23,8.15)
(e s o 5 . Ripolles  Vigano et al. 2019 —a— 4.52[2.57,6.47]
sensitivity [2 = 65.6%, ¥2 = 34.901, p < 0.0001], but Summary (DSL) &> 3.84 (328, 4.41]
. . o ) Sey 201 | -
not for specificity /2 = 11.0%, x? = 13.48; p = 0.335] T T Chisquare g = 1024,
df =2, p-value = 0.5949
} . . Vigancy log diagnostic odds ratio T
« The pooled overall log diagnostic odds ratio for

fistulas was 3.84 [95% Cl, 3.28-4.41l.

Maarten Pruijrt et al, J. crohns colitis , Jan 2024
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SYSTEMATIC REVIEW
& META-ANALYSIS
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/ Diagnostic accuracy of \

intestinal ultrasound and its
advanced modalities in the
detection of intra-abdominal
complications in Crohn’s
disease

<

® £

1498 studies screened
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Abscesses

Abdominal abscesses:

* Hypo-anechoic lesions containing fluid
and gaseous artifacts

* Posterior enhancement

* Irregular margins sometimes within
hypertrophic mesentery

Maconi G et al. EFSUMB Recommendations and... Ultraschall in Med 2018; 39: 304-317






ABDOMINAL ABSCESSES

Hypo- anechoic areas containig fluid and gaseus artifacts
Irregular margins
Hypertrophic mesentery
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Post-surgical abscess after colectomy in UC
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Accuracy of cross-sectional imaging for
extramural complications: abscesses
UsS CT MRI
Sensitivity

Panés J, et al. AP&T 2011, 34:125-45
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Diagnostic accuracy of B-mode IUS for masses

Eleven studies reported data on accuracy of B-
mode IUS in detecting masses. N= 697 patients.

Five of these studies had surgery or pathology
as reference standards.

Pooled sensitivity = 0.87[95% CI, 0.78-0.93! |
Pooled specificity = 0.95[95% Cl, 0.92-0.971,

There was no significant heterogeneity among
studies for both sensitivity [? = 0.0%,

X2 =7.65 p = 0.469] and specificity [ = 31.6%,

X° =11.69; p = 0.166],

Pooled overall log diagnostic odds ratio for
inflammatory masses by B-mode |US was 3.97

[95% Cl, 3.30-4.64]
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Use of CEUS with masses
Case

 Mrs. Kis a 26 years old was diagnosed as
a case of Terminal ileal Crohn's disease for
> 5 years.

« She was refusing to start biological agent
& non complaint to her immunomodulator
therapy (Azathioprine).

« She received many steroid doses during
the disease flares.

« Presented to hospital complaining of
lower abdominal pain & fever.

Courtesy of dr Heba Al-Farhan
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Use of CEUS with masses
Case

 Abscess:

« Avascular mass with peripheral areas
of enhancement.










Calabrese et al, Inflamm Bowel Dis Volume 22, Number 5, May 2016



Contrast-enhanced ultrasound in the differentiation between
phlegmon and abscess in Crohn’s disease and other abdominal
conditions

- 71 inflammatory masses were confirmed by other imaging
techniques, percutaneous drainage or surgery.
- CEUS specificity for the diagnosis of abscess was 100%.

abscess

Kappa coefficient =0.972 CEUS and other
techniques in the diagnosis of phlegmon or

Ripolles et al. Eur J Radiol 2013



lUS to detect CD complications ( Masses)

Case

« Ms Aisa 28 years old lady, was
diagnosed on 2015 as a case of
inflammatory terminal ileal CD. Non
responder to Infliximab and
Adalimumab.

e Started on Ustekinumab.

 No improvement in her symptoms.

Courtesy of dr Heba Al-Farhan
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IUS to detect CD complications ( Masses)
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Three Crohn's
disease

complications
in one case
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E ULTRASOUND GROUP TAKE HOME MESSAGES
Intestinal US is useful in diagnosis of stenosis, fistulas and
abscesses in CD

SICUS may increase IUS accuracy in diagnosis of CD complications

CEUS may increase IUS accuracy in diagnosis of abscesses
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