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Evaluation of Regional Wall Motion by Phase Analysis of Radionuclide Cardiac Blood
Pool Scintigrams in Coronary Artery Disease Patients

Gang Wook Yi, M.D,, June-Key Chung, M.D., Young Bae Park, M.D.
Myung Chul Lee, M.D., Young Woo Lee, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Kovea

Among noninvasive approaches for the evaluation of left ventricular performance, radionuclide
ventriculography (RVG) has been shown to be of particular values. Phase analysis, recently
introduced as more objective means for evaluating the temporal sequence of systolic ventricular wall
motion than cine image of RVG comprises a pixel by pixel Fourier transformation of the time activity
curve of a multiple gated acquisition equilibrium blood pool study.

To examine the regional wall motion of ventricles in myocardial infarctions, we evaluated the
phase image and histogram constructed for each ventricle by total phase angle range and full width
of half maximum (FWHM). This study consisted of 7 normal subjects and 23 subjects with acute
myocardial infarction. Contrast ventriculography and coronary angiography was performed in all
partients with myocardial infarction. And we compared the result of phase analysis with cine image
of RVG and examined the interrelationship between phase analysis and contrast ventriculography
with coronary angiography.

The results were as follows;

1) The total phase angle range and FWHM of LVphase histogram in myocardial infarction (86° and
32°, respectively) were wider than those in normal control (38 and 18°, respectively p<0.01).

2) RV phase angle range and FWHM in patients with right coronary artery (RCA) occlusion (79°
and 37, respectively) were wider than those in normal control (39" and 18", respectively p<0.001) and
the patients without RCA occlusion (52° and 19°, respectively p<0.01).

3) Phase analysis was more sensitive {(95%) than cine image of RVG (70%) for the detection of
regional wall motion abnormality of LV.
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1) Multigated Blood Pool Scan(MUGA)
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2) Phase Analysis
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1. Phase histogram
. Total phase angle range : full width of phase
angle range from lowest phase angle to highest
angle.

. FWHM : full width of phase angle range at half

Pixel No
Pixel No.

maximum pixel number.
360°

0 k——— 360°

* Total phase angle range

«Visual interpretation

Table 1.
with Myocardial Infarction and Normal Control Phase histogram

Age (year) No. of patients Normal control

30 — 39 0 2

40 — 49 4 1

50 —- 59 8 3

60 — 69 9 1

Total 23 7 2. Phase mapping image
M : F ratio 3.6:1 6:1

Fig. 1. Method of phase analysis.
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Table 2. Results of Coronary Angiography

Degree of coronary Lt, conronary A, Rt. coro-
artery occulsion Main LAD Cx nary A.
>75% 1 14 6 11
74 —50% 0 4 1 1
< 50% 0 1 1 0
Total 1 19 8 12

Normal phase histogram and phase mapping imagc.
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Table 3. LV Wall Motion Analysis Using the Phase Ma-
pping Image, Cine Image of Radionuclide Ven-
triculography and X-ray Ventriculography in
the Patient with Significant Coronary Artery

Occlusion
Unit (%)

Abnormal Normal

T Vessel disease (N=12)

Mapping image 10( 83) 2(17)
Cine image 8( 66) 4(34)
X-ray ventriculography 9( 75) 3(25)

2 Vessel disease (N= 8)

Mapping image 7( 87) 1{13)

Cine image 5(63) 3(37)

X-ray ventriculography 8(100) o0( 0)
3 Vessel disease (N= 3)

Mapping image 3(100) 0( 0)

Cine image 3(100) 0{ 0)

X-ray ventriculography 3(100) 0{ 0)
Total (N =23)

Mapping image 0( 87) 3(13)

Cine image 6( 70) 7(30)

X-ray ventriculography 0( 87) 3(13)

FRASE BAP - SECOWD RO1

Narrow

and single peaked phase histogram and even color distribution
in phase mapping image is noted.
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(Table 3).

Fig. 3. Phase histogram and mapping image in patient with anterose-
ptal myocaridal infarction. Multipeaked wide LV phase histo-

gram and focal uneven color distribution in left ventricle is noted.

dres ol interss

Fig. 4. Phase histogram and mapping image in inferior myocardial infar-
ction. Abnormal phase distribution in inferior wall of left ventri-

cle and right ventricle is noted.
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3. Phase Analysis
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Table4. LV Phase Histogram Analysis and Ejection
Fraction in the Patients with Significant Coro-
nary Artery Occlusion
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LVEF

Range FWHM
(M1SD) (MzsD) (MSD)
(degree) (degree) (percent)
Normal control 38t 3 18+ 3 61 %5
1 vessel disease 66 +22 2712 53%9
2 vessel disease 100 £ 38 30 9 43 %9
3 vessel disease 122%23 40% 8 385

FWHM
LVEF

: Full width of half maximum
: Left ventricular ejection fraction
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Fig. 5. Distribution of total phase angle range in LV
phase histogram,
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RV Phase Histogram in the Patients with Signi-
ficant Occlusion of Coronary Artery

Table 5.

Range (MISD) FWHM (MiSD)

Normal control 39+ 7 18 6
RCA occlusion 79 £ 27 37 %15
*LCA occlusion 52+12 19t 6

* LCA occlusion with normal RCA

Degree
50 .
.
.
L]
-
%04 N
.
. L 2
307 . . .
° P<0.001
(1] *
*
o *
201 ° .
L' P <0.01 o
A .
*
P>0.05
10
4]

1 vessel 2 vessel 3 vessel control

disease disease disease

Fig. 6. Distribution of FWHM in LV phase histogram.
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Table 6. RV Phase Mapping Image in the Patients with
Significant Obstruction of Coronary Artery

Normal (%)  Abnormal (%) Total
with RCA
obstruction 2(17) 10 (83) 12
without RCA
obstruction 10 (91) 1(9) 1

RCA : Right coronary artery
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Table 7. Sensitivity of Phase Analysis, Cine Image and
X-ray Ventriculography for the Detection of
LV Wall Motion Abnormality

Sensitivity
Phase analysis 95%
Cine image 70%
X-ray ventriculography 87%
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