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Abstract Final Design

In order to better understand the effects of exercise on patients with °
pulmonary hypertension, Professor Naomi Chesler would like to use MRI to DESlgn Improvements: BaCkpaCk straps: Base tl'a(:king:
accurately measure changes in pulmonary blood pressure and flow during exercise. e S . devi . R ] lid;
Currently, there is no device on the market that allows a patient to exercise during a ecures patlent to aevice ests on y on sliding

Block housing for bearings:
* Two bearings/ lever arm

« Limits lateral motion

* Increased durability

cardiac MRI scan. This device utilizes a stepping motion with adjustable weight
resistance, and allows for the patient to exercise inside the MRI bore. The device
was tested outside the MRI bore to determine the maximum achievable heart rate
increase. Subjects were able to raise heart rates from initial values of 73, 74, 70, and
68 beats per minute (bpm) to 119, 143, 122, and 110 bpm, respectively. Subjects with
a range in height from 57" to 6’3” effectively tested the exercise device in an actual
MRI scanner. Real-time MRI scans were taken while a subject was exercising in the
bore and provided evidence of pulmonary artery area change during exercise. These
results demonstrate that this device can be used with pulmonary hypertension

 Limits upper body motion MRI couch
 Slides with patient

Stopping mechanism:

« Easy entry and exit

« Improved positioning
of patient

patients in the future to characterize, diagnose, and assess the progression and Figure 5 —
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systole and diastole can be
used to determine arterial

* Obtain IRB approval

Exercise Testing:

Design Requirements » Performed outside the bore to determine the
maximum attainable heart rate

» Prof. Naomi Chesler
 Prof. Willis Tompkins
* Dr. Alejandro Roldan
* Dr. Oliver Wieben

e MRI Compatible material ¢ SUbjeCtS exerCised With maXimum Weight e D Ch . R .

 Comfortable supine exercise motion within bore according to individual fitness levels . KZn Krliless elr OIS

- No risk for patient injury « Exercised at cadence of ~110 steps/min for 10 min v Jarred Kaiser

e Mini « Heart rate measured with digital pressure monitor :
Minimal upper body movement gital p . Alessandro Bellofiore

« Accommodate various patient sizes
 Adjustable workloads

Subject Resting HR (bpm) Post Exercise HR (bpm) % Max. HR
° Easy to Operate Figure 7 — Real-time MRI images of systole(A) and diastole (B) of the subject’s heart during R
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Table 2 — Exercise testing results for four subjects
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