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Which complications?Abscesses



Thia KT. Gastroenterology 2010; 139: 1147-1155

The natural history of Crohn’s disease
306 Olmsted County residents 
diagnosed with Crohn’s disease 
between 1970 and 2004.

34%

51%

Crohn’s disease is a chronic
progressive disease



IUS can detect CD complications
• Strictures • Abdominal Fistulas • Abscesses/Inflammatory Masses

• Kucharzik T et al. ECCO-ESGAR-ESP-IBUS Guideline  2025
• C. Maaser et al. ECCO-ESGAR guideline, 2019
• Maconi G et al. EFSUMB Recommendations in Med 2018

2025
2025



Maarten Pruijt et al, JCC , Jan 2024

Systematic review: 
68 studies, prospective 
studies, with reference 
standard, n≥15 patients



Strictures 

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

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

• 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



Definitions:

➢ Strictures: 

• Thickened and stiff bowel wall

• Narrowing of the lumen (diameter less than 1 cm)

• Proximal dilatation (> 25 – 30 mm) 

• Hyperperistalsis of the prestenotic gut

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







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



• Meta- analysis: 16 studies reported. N= 2002 
patients.

• Eight had surgery/pathology as reference 
standards.

• Pooled sensitivity  → 0.81    [95% CI, 0.78–0.84] 
• Pooled specificity  → 0.90  [95% CI, 0.89–0.92] 

• Heterogeneity of studies was significant for both 
sensitivity [I2 = 75.3%, χ2 = 68.74; p < 0.0001] and 
specificity [I2 = 82.9%, χ2 = 99.56; p < 0.0001].

• The pooled overall log diagnostic odds ratio 3.56

Diagnostic accuracy of B-mode IUS for strictures

Maarten Pruijt et al, JCC , Jan 2024





Case  

• Mr. E is 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.

IUS to detect CD complications (stricture) 

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

Courtesy of dr Heba Al-Farhan



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

11 cm long Segment of ileal loop stricture fibrotic with localized 
up stream focal pouch like dilatation with retained content

Post contrastPre contrast 

IUS to detect CD complications (stricture) 



INTESTINAL OBSTRUCTION

Chronic
Acute

Stomach

Abdominal pain
Abdominal distension 

Nausea, vomiting, fever





STENOSES: THE SICUS ROLE

Parente F, GUT 2004

SMALL INTESTINE CONTRAST ULTRASONOGRAPHY 

For suspected stenoses

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



SICUS

M J Pruijit et al. JCC, 2024

SICUS



M J Pruijit et al. JCC, 2024





Courtesy Of Anda Les





CEUS  
         vascolarization          

STENOSIS

FIBROTIC OR INFLAMMATORY?

Rieder, APT 2018

Elastography
Echopattern 

Ipoecoic vs normal 
stratification

Color Doppler



Inflammatory vs fibrotic







Ultrasound Elastography
• Shear wave elastography (SWE)

• Strain elastography (SE)

• Point-SWE 

• 2D-SWE



Shear wave

Strain elastography



CEUS

• CEUS parameters correlate with 
inflammation



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



Contrast-enhanced ultrasound (CEUS)

• 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

Usage in CD complications:

• Maconi G et al. EFSUMB Recommendations  2018
• Nylund K et al. EFSUMB Recommendations  2017
• Medellin et al. Abdom Radiol 2018.
• C. Maaser et al. UEG J, Feb 2022

• 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.

• 2 Minutes video file. Followed by Quantification 
with raw linearized data



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 
< 2 cm

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

Maconi et al. 1996; Gasche et al. 1999



Fistulae
• Internal Fistulae

• Entero-enteric

• Entero-mesenteric

• Entero-vesical

• Entero-vaginal

• External fistulae
• Entero-cutaneous



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



FISTULAE

Maconi et al. Am J Gastroenterol 2003

ENTERO-MESENTERIC



FISTULAE
ENTERO-ENTERIC

Maconi et al. Am J Gastroenterol 2003



Courtesy Of Anda Les



ENTERO-ENTERIC



FISTULAE

Entero-viscical

ENTERO-VESICAL

Clinic is important



Anastomotic cutaneous  fistula

Courtesy Of Anda Les



FISTULAE
ENTERO-CUTANEOUS

FISTULAE

Maconi et al. Am J Gastroenterol 2003



• Fourteen studies reported data on the accuracy 
of B-mode IUS in detecting fistula. N= 828 
patients.

• Eight of these studies had surgery or pathology 
as reference standards.

• Pooled sensitivity  → 0.67 [95% CI, 0.60–0.73] 
• Pooled specificity  → 0.97 [95% CI, 0.96–0.99] 

• Significant heterogeneity among studies for 
sensitivity [I2 = 65.6%, χ2 = 34.91; p < 0.0001], but 
not for specificity [I2 = 11.0%, χ2 = 13.48; p = 0.335]

• The pooled overall log diagnostic odds ratio for 
fistulas was 3.84 [95% CI, 3.28–4.41].

Diagnostic accuracy of B-mode IUS
 for fistula

Maarten Pruijrt et al, J. crohns colitis , Jan 2024



M J Pruijit et al. JCC, 2024



Abscesses

Abdominal abscesses: 

• Hypo-anechoic lesions containing fluid 
and gaseous artifacts

• Posterior enhancement

• Irregular margins sometimes within 
hypertrophic mesentery





ABDOMINAL ABSCESSES

Castiglione, IBD 2013

Hypo- anechoic areas containig fluid and gaseus artifacts
Irregular margins

Hypertrophic mesentery





Post-surgical abscess after colectomy in UC



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



• 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% CI, 0.92–0.97], 

• There was no significant heterogeneity among 
studies for both sensitivity [I2 = 0.0%, 
χ2 = 7.65; p = 0.469] and specificity [I2 = 31.6%, 
χ2 = 11.69; p = 0.166].

• Pooled overall log diagnostic odds ratio for 
inflammatory masses by B-mode IUS was 3.97 
[95% CI, 3.30–4.64]

Diagnostic accuracy of B-mode IUS for masses 

Maarten Pruijrt et al, J. crohns colitis , Jan 2024



B-MODE POWER DOPPLER CONTRAST AGENT

Mass





Case 
• Mrs. K is 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. 

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







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



Ripolles et al. Eur J Radiol 2013

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

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



IUS to detect CD complications ( Masses) 

Case   

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

• Started on Ustekinumab.

• No improvement in her symptoms.

Courtesy of dr Heba Al-Farhan



IUS to detect CD complications ( Masses) 

Three Crohn's 
disease 

complications 
in one case

BWT

Fat 
hyperproliferation

Preserved 
stratification

abscess

fistula



M J Pruijit et al. JCC, 2024



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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