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Summary

In this study, the clinical utility of phase analysis using gated blood pool scintigraphy to
detect aortic regurgitation (AR) was assessed. The study population included 33 patients with AR
documented by cineaortography, and 53 patients without AR diagnosed by clinical features and pulsed
Doppler echocardiography or cineaortography. Gated blood pool images were stored in modified left
anterior oblique views by the multiple gated method (28 frames per beat) after the in vivo labeling of
erythrocytes using 25 mCi 99m-Tc.

Amplitude was depressed at the subaortic region toward the apex in patients with AR, and oc-
casionally the phase angle occurred earlier in the same region. This is because diastolic filling began
earlier and stroke count was decreased more in the subaortic region than in other regions of the left
ventricle in examining the regional time-activity curve. Based on this characteristic finding in the ampli-
tude image, the specificity was 819%, and the sensitivity was 79%, in the diagnosis of AR.

The degree of AR was estimated using the amplitude image as follows: grade 1, depression of
amplitude localized to the subaortic region; grade 2, depression of amplitude detected from the sub-
aortic region to the midportion of the left ventricle; grade 3, depression of amplitude detected beyond
the midportion of the left ventricle. We compared results with those of the radionuclide (RI’s classifica-
tion) and angiographic methods (Sellers’ classification) as to the severity of AR. AR could not be detected
using the radionuclide method in all four patients with Sellers’ grade 1, and in three of nine patients
with Sellers’ grade 2. Otherwise, 19 of 20 patients with AR greater than grade 3 by Sellers’ classification
had the severity greater than grade 2 by RI’s classification.

We concluded that gated blood pool scintigraphy is a useful method for detecting AR using phase
analysis, and especially that the estimation of grade 2 or more by RI’s classification accurately corres-
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ponds to grade 3 or more of AR in Sellers’ classification.
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Table 1. Comparison of the degree of aortic
regurgitation assessed by contrast
cineangiography (Sellers’ classification)
and gated blood pool scintigraphy
(RD’s classification).

RI’s classification

00 10 20 30
Sellers’ classification

Control 43 6 3 1
AR TI°
1r° 3 4 2
II1° 1 4 6
ve 3 6

AR =aortic regurgitation.
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Fig. 1. Functional images in a normal person.

The phase image (left) and the amplitude image (right) are shown.
Fig. 2. Functional images in a patient with aortic regurgitation.

Amplitude is depressed in the subaortic region toward the apex (top right) and the phase angle is
also depressed in the same region (top left). The characteristic findings disappear after aortic valve
replacement (bottom).

Fig. 3. Comparison of the time-activity curves in each region.

Regions of interest of the same size are delineated in the subaortic and apical regions.
Fig. 4. Regional time-activity curve of the left ventricle.

The diastolic filling starts earlier and the stroke count is depressed more in the subaortic region
(upper, white) than in the apical region (lower, red).

Fig. 5. Grading of aortic regurgitation by amplitude images using gated blood pool scinti-
graphy.

No regurgitation (top left); grade 1, depression of amplitude localized at the subaortic region (top
right); grade 2, depression of amplitude detected from the subaortic region up to the midportion of
the left ventricle (bottom left); grade 3, depression of amplitude detected beyond the midportion of
the left ventricle (bottom right).
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