Manchester IBD imaging proposals

Suggested projects (mainly from A. Jackson)

	#
	Project
	Comment CV/GI network

	1
	To finish the development of the current method (ktrans) for the measurement of dynamic contrast enhancement in Crohn's disease.
	Preliminary data have been very interesting. Important to finish up study and report results.

	2
	Clinical Trial: a longitudinal study looking at the effects of standard existing therapy on Crohn's disease using the technique that we have developed. 
	Interesting but should wait until #1 is finished.

	3
	Clinical Trial: Evaluate T2w, CE T1w, and wall thickness as quantitative biomarkers in IBD.
	Interesting but should wait until #1 is finished

	4
	High resolution imaging of the diseased bowel using surface coils. Try to get a handle on the structure of the inflammatory mass using surface coils may be of benefit particularly if we can manage to identify and investigate the junction between normal and diseased tissue.
	Nice to have but outside the main interest of AZ.

	5
	Measurement of changes in mesenteric blood flow in Crohn's disease: phased contrast angiographic measurements from superior and inferior mesenteric arteries ought to be relatively straightforward. The purpose will be to look not only at disease-related changes but also at the possibility of developing physiological challenges for bowel blood flow in terms of administrating fatty meals and seeing whether changes in bowel blood flow in normals can be detected. This could form the basis of a functional test for recovery in patients with inflammatory bowel disease.
	A novel and interesting approach to IBD imaging. Will be on the list for future possibilities.

	6
	Dynamic contrast imaging of patients with pouchitis.
	Other applications of CE MRI are of more interest (see above).

	7
	Bowel motility. Imaging and quantification of bowel movement in patients with IBD.
	Motility is considered as potential very interesting biomarker (not only in IBD). Important to investigate.


CV/GI network recommendation

First, the dynamic CE studies should be completed, which may include recruiting of more patients (and normals?). The results should be reported and manuscripts finished up and to be submitted. Second, it is suggested that a new project on bowel motility is initialised.

OUTLINE PROJECT PROPOSAL TEMPLATE

Title:  Measurement of bowel motility using MRI
Project Objective: To develop, test and validate an MR imaging based technique for the identification of abnormalities of bowel motility associated with Crohn’s disease.

Rationale: It is well known that patients with inflammatory bowel disease (IBD) can experience symptoms suggestive of altered intestinal motility (1) and that the presence of distinctly abnormal patterns and periods of motility is clinically significant (2). It is hypothesized that motility alterations can be used as an index of disease activity in IBD. The methodology will also have potential for a variety of other bowel disorders e.g. small bowel adhesion, Irritable bowel syndrome (IBS).
Previous Literature: MRI has been successfully used to non-invasively demonstrate and quantify gastrointestinal function (3) and small bowel motility (4). Cross sectional diameters from single gut segments of healthy patients showed an MR measurable contraction that stopped after administration of the smooth muscle relaxant buscopan. The information was obtained from single coronal slices taken at a frequency of 0.5 s over 2 minutes. We believe that identification of a single bowel cross-sectional area maybe unrepresentative and can be improved upon.  Extraction of contraction frequency also represents a minimal data reduction, it is likely that other important information concerning rate, pattern and distribution of bowel motility can be extracted from dynamic MRI.  

Draft work plan:  

month: previous-1 Obtain Ethics and CRF approval 

month: 1-2 Develop scanning sequences on up to 10 normal volunteers: sequences including high temporal/low spatial and high spatial/low temporal resolution.

Sequences will aim to maximise contrast of bowel wall without IV contrast agents. Volunteers will be scanned in fasting state and then after Isphagula and maxillon bowel distension as used in our Crohn's imaging protocol. The Isphagula should give a bulk stimulus to peristalsis and the maxillon a direct chemical stimulation. This inital group of up to 10 volunteers will be imaged once only. 
month: 1-4 Software and analysis methodology will be developed to measure motility throughout the bowel. This will probably include division of the abdomen into distinct regions and measurement of pattern and morphometry changes within these regions. 

month: 3-5 Once the scanning protocol is defined a group of 10 normal volunteers will undergo the full procedure on 2 occasions each. This will allow a measure of reproducibility.

month: 5-6 Patient data will be analysed and a manuscript completed 

Number of PDF-months required:  6

Non-staff costs: 30 scans max at £633 per hour scan = £18990
Proposed start and end dates: start: May 2004, end: November 2004

Milestones: Ethics, development of scanning protocol, scanning of volunteers, establishment of analysis methods, analysis of data, report, manuscript.
Outputs (1) Information sought for AstraZeneca: Novel surrogate markers for disease activity in IBD, IBS and other bowel disorders. 

Outputs (2) Publication opportunities: ISMRM 2005, manuscript on procedure for leading radiology journal

Strategic fit (AstraZeneca): It is hypothesised that measures of bowel motility can be used as an index of disease activity in IBD. Even if the developed techniques prove to be of little value in IBD, they should still hold much potential for other disorders e.g. IBS, motility disorders, adhesions.
Strategic fit (University): The technique will integrate with current work on Dynamic contrast enhanced (DCE) imaging of Crohn's disease. The envisaged MRI protocol could be included in the same scanning session as the DCE, therefore the technique could be carried on to the patient level without recruitment additional to the DCE study. 

Approvals required (Human subjects, animal subjects, IPR etc): Local Research Ethics Committee, Translational Imaging Unit and Welcome Trust Clinical Research Facility Approval
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