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1. Project Accomplishments:

A total of Twelve (12) healthy volunteers have been recruited for the study
including four six (6) men and three (6) women. Two (2) patients with diabetes
were recruited and two (2) more are scheduled to be scanned later in July 2023.
Data analysis is currently being conducted as more subjects are recruited.
Recruitment of diabetic patients has been slower than anticipated.

The MRI technology that we have implemented has allowed us to obtain
quantitative and qualitive data about the lower urinary tract providing specific and
varied information about anatomy and biomechanics during the voiding process
in a safe, accurate and reproducible way (Figure 1).

Correlations between different metrics have been obtained.

Computational simulations based on MRI results have been performed and
compared to metrics obtained with multichannel urodynamics.

In vitro validation has been conducted using an anatomically realistic model of
the human bladder (Figure 2).
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Figure 1: a) Contour lines of bladder lumen segmentations though the voiding event. b) Bladder emptying

prolapse distance and c) EBNA at maximum flow rate for a healthy volunteer.



Bladder Outlet Velocity (Flow Rate = 5,37 [cm/s])

Figure 2: In Vitro validation of MRI urodynamics.

e Further investigations into this technique will focus on establishing a healthy
baseline for the biomechanics of Lower Urinary Tract (LUT). This information can
then be compared with patients with diabetes-related LUT conditions and lead to
earlier diagnosis and more specific treatment which is informed directly by their
anatomical and biomechanical characteristics.

e Fourteen (14) conference abstracts (listed below) were presented at international
conferences.

e Three journal articles focusing on MRI method implementation and MRI based
computational modeling for bladder and urethral flow dynamics are in preparation
or in review.

2. Specific Aims:

Specific Aim 1. Perform dynamic MR imaging of voiding in young men with type 1
diabetes and age-matched healthy controls.

Six healthy control men and one male patient with diabetes have been recruited for the
study.

Specific Aim 2. Perform dynamic MR imaging of voiding in young women with type 1
diabetes and age-matched healthy controls.

Six healthy control woman and one female patient with diabetes have been recruited for
the study.
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