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Which complications?Abscesses



Thia KT. Gastroenterology 2010; 139: 1147-1155

The natural history of Crohn’s disease

34%

51%

Crohn’s disease is a chronic progressive disease



Maarten Pruijt et al, JCC , Jan 2024



Strictures 

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

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

• Identification of these two components can 
improve the quality of IBD management.

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

Wall thickening

Stenosis 

Pre-stenotic 
dilatation



INTESTINAL ULTRASOUND CAN....

➢…recognize the presence of a stenosis?

➢ … define its seat and extension ?

➢… Assess disease activity?

➢… differentiate between inflammatory and fibrotic stenosis?

➢… evaluate complications (bowel/ileum/acute abdomen obstruction)



INTESTINAL ULTRASOUND CAN....

➢…recognize the presence of a stenosis?
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Yes!



B-mode IUS can detect CD complications

• Strictures 

• C. Maaser et al. ECCO-ESGAR guideline, 2019
• Maconi G et al. EFSUMB Recommendations in Med 2018



Bowel wall thickness

• BWT < 3 mm: absent
• BWT 3.1-5 mm: mild
• BWT 5,1-8 mm: moderate
• BWT > 8 mm: severe

LUMINAL NARROWING measured at narrowing
area

• present if >50% relative to a normal adjacent
bowel loop or

• < 1 cm luminal diameter

PRE STENOTIC DILATATION
• increase in luminl diameter relative to a normal

adjacent bowel loop  with BWT < 3 mm 
or
• >50% increase in bowel diameter (maximally

dilated area) or
• bowel diameter > 2,5 cm





Narrowed lumen

Thickened and stiff bowel walls 



Rispo, J Crohn’s and Colitis 2008



Regarding dilation, which of the following measurements are correct?

A. The green arrow                                               B. The blue arrow



Regarding dilation, which of the following measurements are correct?

A. The green arrow        B. The blue arrow



Strictures Short anastomotic strictures



Strictures Short stricture



Strictures
LONG STRICTURE



StricturesSHORT MULTIPLE STRICTURES WITH OCCLUSION

SANDGLASS



Author n.pts Comparator Sensitivity (%) Specificity (%)

Maconi 1996 98
X-ray

Surgery
74
93

93

Kohn 1999 44 X-ray 82 100

Gasche 199 33 Surgery 100 91

Parente 2002
211
95

X-ray
Surgery

79
90

98
100

Pallotta 2012 49 Surgery 97.5 100

Calabrese 2013 59 CT-enteroclysis 95.5 80

Castiglione 2013 234 MRI 100 91
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ULTRASOUND VERSUS X-RAY  AND SURGERY IN THE 
DETERMINATION OF CROHN'S DISEASE STENOSIS



Accuracy of cross-sectional imaging for 
diagnosis of stenosis

79%

92%

89%

94%

Sensitivity

Specificity

US CT MRI

89%

99%

Panés J, et al. AP&T 2011, 34:125-45





• 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. Lu et al, Aliment Pharmacol Ther. April 2024

Diagnostic accuracy of B-mode IUS for strictures



Parente F et al Gut 2004

\

+ 15% + 22%

Performing US before & after the administration of an oral contrast agent such as 
polyethylene glycol (PEG) solution (500–800 mL).

STENOSES: THE SICUS ROLE
SMALL INTESTINE CONTRAST ULTRASONOGRAPHY 



SICUS of ileal stricture at the level of terminal ileum.
• Calipers  →  Thickness of ileal wall.
• Arrows    →  Extension of luminal narrowing

Corresponding surgical finding of the same patient 
• Arrow → The extension of luminal narrowing

• Pallotta et al, Inflamm Bowel Dis. January 2012

Small intestine contrast ultrasonography (SICUS)



Small intestine contrast ultrasonography (SICUS)

Maarten Pruijt et al, JCC , Jan 2024

PRO
 There is an improvement in the visualization of the small bowel loops filled with oral 
contrast that increases the localization, extension, and detection of stricturing and 
penetrating complications

CONS
It is time-consuming → since the oral contrast has to be visualized in the caecum in order 
to perform correct retrograde examination.



INTESTINAL ULTRASOUND CAN....

➢…recognize the presence of a stenosis?

➢ … detect its seat and extension ?

➢… Assess disease activity?

➢… differentiate between inflammatory and fibrotic stenosis?

➢… evaluate complications (bowel/ileum/acute abdomen obstruction)

Yes!



ULTRASOUND LANDMARKS

COLON

MM, Ileopsoas

MM. Retto addominale



STENOSES: THE SICUS ROLE

Parente F, GUT 2004

SMALL INTESTINE CONTRAST ULTRASONOGRAPHY 

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



INTESTINAL ULTRASOUND CAN....

➢…recognize the presence of a stenosis?

➢ … define its seat and extension ?

➢… Assess disease activity?

➢… differentiate between inflammatory and fibrotic stenosis?

➢… evaluate complications (bowel/ileum/acute abdomen obstruction)

Yes/No!



IUS to determine the degree of inflammation &
 fibrosis in CD strictures

• C. Maaser et al. ECCO-ESGAR , 2019

• Strictures in CD are transmural & contain variable 
proportions of inflammatory & fibrotic tissue.

• Quantification of active inflammation versus fibrosis 
is challenging.

ECCO- ESGAR stated:



CEUS    

STENOSES
FIBROTIC OR INFLAMMATORY?

Rieder, APT 2018

Elastography
Echopattern 

Ipoecoic vs normal 
stratification

Color Doppler

VASCULARIZATION



Echopattern Characterization

FIBROTIC
Stratified pattern

INFIAMMATORY
Hypoechoic pattern

Maconi et al. APT  2003

Strictures



INFLAMMATION is likely FIBROSIS is likely

BOWEL WALL TICKENING 
(appropriate)

BOWEL WALL TICKENING 
(appropriate)

LOSS OF STRATIFICATION 
(appropriate)

Pre-stenotic dilation 
(appropriate)

FAT WRAPPING (appropriate) ECHOGENIC SUBMUCOSA (uncertain)

HYPERAEMIA (appropriate)

COMB SIGN (appropriate)

ULCERATION (appropriate)

PENETRATING DISEASE 
(appropriate)

ECHOGENIC SUBMUCOSA 
(uncertain)

CONSENSUS ON THE 
DEFINITION OF US PATTERN OF 
INFLAMMATION AND FIBROSIS 

STRICTURES 







STENOSI: MDC

Inflammatory Stricture Fibrotic Stricture

➢the  intramural flow at the level of stenosis, documented with color power doppler to  discriminate 
inflammatory stenosis was studied also using ceus. 

➢in the past  the initial data were very encouraging, but it is necessary to acquire further prospective 
studies with surgical gold standard



Bowel wall stiffness and elastography



Strain Elastography

SE provides a semi-quantitative estimate of stiffness by applying repeated probe pressure above the loop

The exact stress applied is unknown,  so absolute elasticity values can’t be calculated.
Stiffness is expressed as a ratio between the bowel loop and surrounding softer tissue.
A ratio greater than 2 usually indicates hard, likely fibrotic tissue.



Shear wave elastography (SWE)

B. Shear wave Elastography B. Shear wave Elastography 

• Acoustic radiation force impulse 
(ARFI)

• Measure SW propagation speed 
within the tissue.

• SW propagate faster in hard than 
soft tissue. (Qualify stiffness)

• Less fibrosis:  LOW SWE

• More fibrosis: HIGH SWE

• Qualitative assessment:

• Color-scaled image.

• Quantitative assessment:

• Determine maximum elasticity 
value in kPa or m/s. • Ferretti et al. Front. Pharmacol. 2021

• Nylund K et al. EFSUMB Recommendations  2017
• Maconi G et al. EFSUMB Recommendations  2018
• Dillman JR, Stidham RW, et al. Radiology. 2013.
• Frulio et al. BMC. 2014

Low      → < 2 m/s
Stiff      → 2.1 – 3.9 m/s
Very Stiff  → > 4 m/s

Low      → < 2 m/s
Stiff      → 2.1 – 3.9 m/s
Very Stiff  → > 4 m/s



Bowel wall stiffness and elastography



CEUS and SWE  to characterize strictures



INTESTINAL ULTRASOUND CAN....

➢…recognize the presence of a stenosis?

➢ … define its seat and extension ?

➢… Assess disease activity?

➢… differentiate between inflammatory and fibrotic stenosis?

➢… evaluate complications (urgency/chronic or acute abdominal obstruction)

Yes!



DILATAZIONE anse intestinali: DIAM AP : >2-2,5 CM

• MODERATA: < 3,5 cm
• SEVERA: > 3,5 cm 







B-mode IUS can detect CD complications

• Abdominal Fistulas

• C. Maaser et al. ECCO-ESGAR guideline, 2019
• Maconi G et al. EFSUMB Recommendations in Med 2018

The Hallmarks of penetrated complications in CD are
• FISSURES
• SINUS TRACT
• FISTUALE



Definitions:

• EXTRAMURAL FISSURES originating from deep 
ulcerations of the intestinal wall are visualized as 
small hypoechoic irregularities of the bowel 
surface, in correspondence with hypoechoic 
segments of the bowel wall. 



Definitions:

SINUS TRACT originating from fissures are linear 
extensions of inflammation that may have a blind end 
or finish in an inflammatory mesenteric mass



Definitions:
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 
< 2 cm

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

Maconi et al. 1996; Gasche et al. 1999



Definitions:

FISTULAE:  are classified as internal and external.

• The internal can be entero-enteric, entero-
mesenteric or enterovesical

• The external have a communication with an 
external orifix



FISTULAE

Maconi et al. Am J Gastroenterol 2003

ENTERO-MESENTERIC



FISTULAE
ENTERO-ENTERIC

Maconi et al. Am J Gastroenterol 2003



ENTERO-ENTERIC



ENTERO-ENTERIC



Wall  fissures



FISTULAE
ENTERO-CUTANEOUS

FISTULAE

Maconi et al. Am J Gastroenterol 2003



IUS to detect CD complications (Fistula) 

• MR- Enterography:

Courtesy of dr Heba Al-Farhan



Accuracy of cross-sectional imaging for 
extramural complications: fistula

74%

95%

76%

96%

Sensitivity

Specificity

US CT MRI

70%

97%

Panés J, et al. AP&T 2011, 34:125-45



B-mode IUS can detect CD complications

• Abscesses/Inflammatory Masses

• C. Maaser et al. ECCO-ESGAR guideline, 2019
• Maconi G et al. EFSUMB Recommendations in Med 2018

INTRA WALL BOWEL EXTRA WALL BOWEL



Definitions:

➢Abdominal abscesses: 

• Hypo-anechoic lesions containing fluid and gaseous artifacts

• Posterior enhancement

• Irregular margins sometimes within hypertrophic mesentery
Calabrese et al, Inflamm Bowel Dis Volume 22, Number 5, May 2016



ABDOMINAL ABSCESSES

Castiglione, IBD 2013

Hypo- anechoic areas containig fluid and gaseus artifacts
Irregular margins

Hypertrophic mesentery



Post-surgical abscess after colectomy in CD



Accuracy of cross-sectional imaging for 
extramural complications: abscesses

84%

93%

86%

93%

Sensitivity

Specificity

US CT MRI

84%

97%

Panés J, et al. AP&T 2011, 34:125-45



IUS to detect CD complications ( Masses) 

Case   

• Francesc0 is a young paz with 
Crohn from 2017

• He came in ambulatory for 
abdominal pain in LRQ that spreads 
to the leg and also cause difficulty 
in movement, fever  and anorexia

Courtesy of dr Heba Al-Farhan







CONTRAST ENHANCEMENT ULTRASOUND 
CEUS

http://www.braccoimaging.com/sites/braccoimaging.com/files/loghi-scheda_1.jpg

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjnvpiL5LbKAhXKHxoKHQgPDfIQjRwIBw&url=http://www.braccoimaging.com/fr-en/overview-2&psig=AFQjCNH4VM-Vk_g8Jp0D23DF_eXalfHOfw&ust=1453324015263026


There is no interstitial enhancement phase

The difference between contrast for X-rays and MRI and 
contrast for ultrasound, consists in the fact that the 
microbubbles (: 1-7 ) do not diffuse through the 

endothelium



Use of CEUS with inflammatory masses

• Phlegmonous masses:
• Diffuse hyperenhancement reflecting acute 

inflammatory changes.

Abscess:
• Regions of avascularity corresponding to 

pockets of pus with peripheral areas of 
enhancement.

• Reflective of reactive inflammation & the 
abscess wall.

P

P

• Medellin et al. Abdom Radiol 2018.
• C. Lu et al. J Ultrasound Med 2019
• C. Maaser et al. UEG J, Feb 2022













Case 

Use of CEUS with masses

• Hypo-anhecoic lesions containing fluid          .

• Irregular margins sometimes within 
hypertrophic mesentery

• Posterior wall echo enhancement . 

Courtesy of dr Heba Al-Farhan



Case 

Use of CEUS with masses

• Abscess:
• Avascular mass with peripheral areas 

of enhancement.

A A







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 stenosis

CEUS may increase IUS accuracy in diagnosis of abscesses

Role of IUS in detecting complications is well established, also by 
international guidelines



If you can't 

convince them,

 Confuse them.

(Confucio)
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