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Topics for Discussion 

1. Anatomy and Pathology of IBD 

2. Methods of Bowel Investigation 

3. Role of Ultrasound in Inflammatory Bowel 
Disease 

4. Technique of Bowel Ultrasound 

5. Normal Bowel Appearances 

6. Ultrasound Pathology in Inflammatory Bowel 
Disease 

7. Interesting cases 



1. Anatomy and Pathology of 
Inflammatory Bowel Disease 



Anatomy 

• Colon 1.5m 
– Caecum / Ileocaecal 

junction 
– Ascending, transverse, 

descending, sigmoid colon. 

• Small Bowel 
– Duodenum: 20 -25 cm long 
– Jejunum: 2.5 m long 
– Ileum: 3 m long 

• Suspended on Mesentery  
– SMA 
– IMA 

• Appendix 



Bowel Inflammation 

• Colitis / Enteritis 
 
– Aetiology 

• Infection 
– Yersinia 
– Campylobactera 
– C.Difficile Toxin 

• Vasculitis 
• Ischaemia 
• Radiation enteritis/colitis 
• Chemotherapy 
• Diverticulitis 

 
 

– Inflammatory Bowel Disease 
• Crohns disease 
• Ulcerative Colitis 

 



Crohns Disease 

• Chronic relapsing inflammatory condition  

– Histological characterisation :                   
Non-caeseating granulomas 

• Unknown aetiology   

• Can affect any part of the GI tract 

• Ileocaecal (45%) 

• Terminal Ileum (20%) 

• Colon (25%) 

• Extensive small bowel involvement 
(5%) 

• Anorectal, oral, gastroduodenal (5%) 

• Skip lesions 

 Epidemiology 

 On the increase  

 Western prevalence 

 Slight female predominance 

 145/100,000 

 Bi-modal age distribution  

20 -40 yrs 

 60 -80 yrs 

            

Genetic 

Environment Immune Response 

C.D. 



Crohns Disease: Inflammatory Pathology 

 
 

Superficial Inflammation 

Transmural Inflammation 

Extramural Disease 

• Lymphoid hyperplasia 
• Apthous Ulceration 

• Longitudinal and horizontal ulceration 
• Transmural Ulceration, mucosal islands 

“Cobble Stoning” 

• Peri-enteric Abscess 
• Sinuses 
• Fistulas 



2. Methods of Bowel 
Investigation 



Investigating the Bowel 

•Endoscopic Evaluation 

•Colonoscopy and terminal Ileoscopy 

•OGD 

•Capsule Endoscopy 

•Double Balloon Enteroscopy  

•Radiological Evaluation 

•Plain Film 

•Barium Meal/Follow through/Enteroclysis 

•CT Enteroclysis 

•MR Enteroclysis/ Enterography 

•Ultrasound 



Endoscopic Evaluation of the Bowel  

Double Balloon 
Enteroscopy 

Capsule Endoscopy 



Radiological Evaluation 



3. Role of Ultrasound in 
Inflammatory Bowel Disease 



Why Bowel Ultrasound ? 

• No Radiation 

• Relatively low cost 

• Dynamic test 

• Increasing in use (Europe), clinic setting 

• Complimentary test (MRE/endoscopy) 



The Problem with Bowel Ultrasound 

• Operator dependent 

• Steep learning curve 

• The sub-optimal image 

– Patient habitus 

– Bowel gas 

– Stomas and surgery 

– Deep pelvic sepsis 

 



The Role of Imaging in Crohn’s Disease 

Initial Diagnosis 

– Diagnostic Features 

• Mural thickeninig  

• Mesenteric fat wrapping 

• Ulceration - Apthous -Fissures - 
Cobblestoning 

• Skip lesions 

• Fistulation 

• Mesenteric Lymph Nodes 

• Mesenteric plethora (Comb Sign) 

• Disease Extent 

 Disease Management 

 

- Monitoring Disease Activity 

 

• Acute v chronic 

 

• Identify fibrotic segments 

 

• Can I use immunomodulation ? 

 

• Does the patient need surgery ? 



Investigating Suspected IBD –  
The Portsmouth Experience 

• 20 something M/F 
• Abdominal pain 
• Loose (blood)Motions 
• Weight Loss 
• Fe/B12 Anaemia 
  

• FBC 
• CRP 
• Calprotectin 

IBS - IBD 



4. Bowel Ultrasound Technique 



Bowel Ultrasound - Technique 

 

European Federation of Societies for Ultrasound in Medicine and Biology 



Bowel Ultrasound-Equipment 

• Need capability to resolve structures in the bowel wall 

• Resolution ~ Probe frequency,  speed of sound in tissue 
and number of cycles in US pulse 

• Compromise between resolution and depth 

3.6-9.2 1.9 -6 4.8 -11 4.8 -11 7 -14 

Aplio 500 



Bowel Ultrasound Technique 

• Patient Preparation 

–Fasted 4 - 6 hours 

• Laxatives and anti-flatulence drugs does not 
improve the images 

• Fullish bladder 

–Oral fluids (Hydrosonography, SICUS) 

• Stomach - Water very useful 

• Hydrocolonic instillation 

• Hyperosmolar agents for small bowel (PEG) 

–Patient and Probe Movement 

• Graded compression 

• Left lateral position 



Bowel Ultrasound Technique 

•  Solid abdominal Viscera (3.5 Hz Curvilinear) 

• Overview of gut and mesentery 

•  Colon ‘Picture Frame’  (High Frequency linear) 

•  Sigmoid Colon @ Left iliac Fossa 

•  Ileocaecal junction @ Right Iliac Fossa 

» Terminal ileum and appendix 

• Ileum 

• Jejunum 

• Stomach/Duodenum/Oesophagus 

• SMA and central small bowel mesentery 

> Mowing the Lawn 





5. Normal Sonographic 
Appearance of the Bowel 



The Normal Gut Signature 
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The Colon Picture Frame 

  



Normal Colonic Appearances 



Ileocaecal junction and Terminal Ileum 



Ileum and Mesentery 

Serosa 

Ileum Mesentery 

Peritoneum 



Jejunum 



6. Ultrasound Pathology in 
Inflammatory Bowel Disease 



Bowel Wall (Mural) Thickening 

• Try to get true-axial orientation 

• Measure from inner inner black line 
to outer outer black line 

• Repeat 

• Threshold 3- 4mm 

7mm 



Mucosal Thickening and Ulcers 



•  Complete loss of 
stratification 

• Thickened with 
Maintained 
Stratification 

• Focal Interruption  

Loss of Normal Gut Signature 



Pre-stenotic Bowel Dilatation 



Mesenteric Changes 
• Increased mesenteric fat producing a mass effect 

• Expands and separates the peritoneal layers and lifts the serosa -fat wrapping 

• Pathognomonoic of Crohn disease 

• Best seen on US 

  

  

  

  

Serosa 

Ileum 
Ileum 

Mesentery 

Peritoneum 



Doppler Vascular Patterns 



Mesenteric Lymphadenopathy 



Transmural Disease – Abscess and Fistulae 



7. Interesting Cases 



Case Example 

• 23 year old male 

• Abdominal cramps 

• Variable bowel habit 

• Unable to maintain weight 

 

• CRP rasied. 

• ? IBD v IBS 



Ileocaecal region 



RIF - Illeum 



LUQ – Jejunum (Subtle) 



     RIF - Appendix 



Diagnosis 

• Diffuse Crohns disease 

– Predominant mucosal disease 

– Skip lesions 

– Active inflammation 

– No disease complications 

• Obstruction 

• Abscess 

• Fistulae 



Interesting Case 

• 35 year old 

• Known Crohns patient , well controlled 

• Presents with acute right iliac fossa pain 

• Fever, now peritonitic 

• WCC and CRP rasied. 

 

• Crohns flare  ? – Abscess/ perforation?? 



Crohns ?? 



Ultrasound RIF 





Thankyou…….. 


