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

3 Criteria to Diagnose Small Bowel Strictures in 
Crohn’s Disease  on Intestinal Ultrasound

Bowel wall thickness > 3mm Luminal narrowing < 1cm Pre-stenotic dilation > 2.5cm
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Lu et al. Lancet Gastro Hep. 2024;9(12):1101-1110

Clinical Practice 

versus Clinical 

Trial



Where does fibrosis deposit in the bowel?

• Submucosa

• Muscularis Propria and mucosae
Rieder et al. Gut 2024, Mukherjee et al. Gastro 2023.  



Without Dilation With Dilation

Variants of Small Bowel CD Strictures



Hot Stricture

Variants of Small Bowel CD Strictures

Cold stricture



Case
• 66 year old female with fibrostenotic CD x 20 years

• 2 past resections with last surgery 8 years ago

• No obstructive symptoms

• Bio naive; afraid of side effects of medications

• Fecal calprotectin 401 ug/g  

• PMHX - HTN

Lu, Merrill, Medellin, et al. JUM.2019;38:271-288.



IUS of NTI
1. Bowel wall thickness

2. Color Doppler Signal

3. Inflammatory fat

4. Loss of stratification



Dysfunctional Peristalsis of PSD



CDS of NTI



• BWT 5.2mm
• Ifat = 2
• CDS = 2
• BWS = 2
• Lumen 1.3mm, PSD > 2.4cm, Length 5 cm
IBUS-SAS = 72.8



• She accepts vedolizumab therapy

• Remains asymptomatic

• 3 month IUS same as baseline.

• Fecal cal 380 ug/g

• Dose escalate to q4 weeks and start budesonide (entocort)

• Scan her at 6 months

Case cont’d



IUS of NTI 6 months 



CDS of NTI 6 months later





• 5cm TI stricture

• BWT 4.4 – 4.7mm

• Lumen 4mm

• PSD 2.89cm

BWT = 4.7

Ifat = 1

CDS = 3

BWS = 2

IBUS-SAS = 62.8



⚫At 6 months, fecal cal 495ug/g

What would you do next?

❑Switch to anti-TNF

❑Switch to JAK-I

❑Switch to IL23 inhibitor

❑Continue to monitor to 12 months and repeat IUS 

❑Refer to surgery

Case cont’d
Baseli

ne
3 months 6 months

Fcal (ug/g) 401 380 495



Example – Transverse colon

1. Bowel wall thickness

2. Color Doppler Signal

3. Inflammatory fat

4. Loss of stratification





Colonic Stricture

BWT = 9.2mm
Ifat = 2
CDS = 3
BWS = 3

IBUS-SAS = 99.8 



• Patient was started on infliximab 10mg/kg q4 weeks. 

• Follow up colonoscopy 1 year later. 

Treatment

Before Therapy



M/C Question:
Which luminal narrowing criterion is considered appropriate 
for defining a stricture?

A. Luminal diameter reduction of more than 25% only relative 
to a normal adjacent loop.

B. Luminal diameter reduction of more than 50% relative to a 
normal adjacent loop.

C. Luminal diameter reduction of more than 75% only relative 
to a normal adjacent loop.

D. Luminal diameter less than 5mm
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M/C Question:
Which pre-stenotic dilation criterion is considered appropriate 
for diagnosing a stricture?

A. Bowel diameter greater than 1 cm.

B. Increase in bowel diameter by more than 25% relative to 
adjacent normal bowel.

C. Bowel diameter greater than 2.5 cm.

D. An unequivocal increase of PSD relative to a normal adjacent 
bowel loop.

E. More than one answer above is correct



Which pre-stenotic dilation criterion is 

considered appropriate for diagnosing a stricture?

A. Bowel diameter greater than 1 cm.

B. Increase in bowel diameter by more than 25% relative to 
adjacent normal bowel.

C. Bowel diameter greater than 2.5 cm.

D. An unequivocal increase of PSD relative to a normal adjacent 
bowel loop.

E. More than one answer above is correct

M/C Question:
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CD Complications

Inflammatory Mass Fistula

Abscess

Stricture





• Both usually hypoechoic on grey scale

• May contain areas of bright echogenicity suggesting air outside bowel 
lumen

• Inflammatory mass may mimic abscesses; CEUS and CDI help to 
distinguish between the two.

Abscesses vs. Inflammatory Mass (Phlegmon)
Abscess Inflammatory Mass

• Walled off pocket of pus with an 
air-fluid level. 

• Roundish anechoic lesions with 
irregular walls and no signs of 
blood flow.1,2

• Posterior acoustic enhancement

Poorly organized inflammatory masses 
with no discernible wall/fluid content

Avascular Often vascular on CDI

Internal debris, septations, echogenic 
gas

1. Alloca et al. Clin Pract J Am Gastroenterol Assoc 2022; 20: e723–e740

2. Castiglione et al. Inflamm Bowel Dis 2013; 19: 991–998.

3. Calabrese et al. Inflamm Bowel Dis 2018; 24: 2001–2006.



Abscess

• Hypoechoic well-circumscribed mass with internal echoes (m).

• Arrow – echogenic perforation tract. 

Images courtesy of Dr. SR Wilson

When present, 
posterior acoustic 
enhancement 
seen here

Lu C, et al. JUM. 2019;38:271-288



Inflammatory Mass

Medellin A.
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CD Complications

Inflammatory Mass Fistula

Abscess

Stricture



• 80% of intra-abdo fistulas are formed proximal to a stricture

Fistula and Sinus Tracts

Fistulas Sinus Tracts

Abnormal communications 
between 2 epithelialized 

structures

Are blind ending formations

Linear echogenic bands – if 
contain air/debris.

Hypoechoic bands

May or may not contain fluid

CDI of tracts may be 
increased when multiple 
tracts tethered together

Lu et al. J Ultrasound Med 2019;38:271-288





• 41 yo female fibrostenotic CD dx as teenager

• Ileocolic resection 2015 and July 2023

• Past azathioprine, long standing adalimumab since 2013 
up until resection in 2023.

• Referred to me in June 2023.

• Resection July 2023

• Risankizumab started post-operatively

CASE

40



Pre-op

• BWT - 9mm
• Length – 6 cm

• CDI – Modified 

limberg 3
• ifat - Present

• Stratification – loss 

Complications:

1. Inflammatory mass
2. Localized perf? Air 

pockets outside of 

bowel 



Pathology Resection Sample



Findings
- Ileal blind ended pouch at 
anastomosis
- multiple sutures/staples
- multiple small tracts/severe 
spiculation
- lymphadenopathy
- inflammatory mass 1.6x1.1cm

Significant abdo pain 
post-op

2 Weeks post 2nd ICR  - end to side anastomosis



• Anastomotic 
leak?

• Started 
ciprofloxacin and 
metronidazole x 
4 weeks

• Scan again in 2 
weeks; smaller 
inflammatory 
mass

• Risankizumab 
started 4 weeks 
post op



6 Months 
Post Op



Which IUS feature best helps to differentiate an inflammatory mass 
from a complex abscess in CD when both are heterogeneous areas 
adjacent to diseased bowel?

A. Detection of small mesenteric lymph nodes adjacent to inflammatory 
area. 

B. Identification of internal gas bubbles within a well-marginated cavity 
and posterior acoustic enhancement.

C. Presence of surrounding hyperechoic mesenteric fat with increased 
vascularity on color Doppler.

D. Association with thickened bowel with loss of wall stratification and 
increased Doppler signal. 
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Thank You!

luc@ucalgary.ca

@cathylumd

mailto:luc@ucalgary.ca


Q&A
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