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Summary

Phase analysis using RI multigated method was performed in 32 patients with various conditions
including right and left bundle branch blocks (RBBB and LBBB), myocardial infarction, WPW syn-
drome, QT prolongation syndrome, atrioventricular (A-V) dissociation, valvular heart disease, and
others. Pixel numbers were plotted into the histogram regarding the one cardiac cycle as 360 degrees.
Standard deviation (S.D.) of a phase was calculated from the histogram in order to quantify asynchrony
of the ventricles.

Results were as follows:

1. Phase analysis was useful as a parameter of asynchrony.

2. 'There was a close negative correlation between left ventricular ejection fraction (LVEF) and
S.D. of a phase. (r=—0.86, n=32, p<0.001)

3. A marked time lag was observed in the infarcted area, and its value was mild in RBBB and LBBB.

4. A time lag between right and left ventricles was diminished or slightly reversed in the cases of
RBBB with left anterior hemiblock compared to the cases of lone RBBB.

5. No significant changes were observed in other heart diseases with phase analysis.
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Table 1. Subjects and methods

nEt32HITHB.

HEELLTE, vrFrr5iHRERM GCA-
10A iZiF 2y A — 4 %EEL FHL, F—24
FEBEL L TRERR Y 70y 7 1200 (2 €
y— 32K byte) ZfEH L7z, FHEEBEOZ L,
9mTc-0,~ 20 mCif0.6 ml % ¥4, ZK®A 15
m! ¢ flushing #4T-7-. First pass & L Ti3,
RAO 30° view iz list mode 40 ff]5F—#
BH % 1T o 7z. Equilibrium #:{3 modified (3
FHA5% 10° @Ficmir3) ict, LAO 30°
45°, 60° oS> LR VAR, EE0HBEEO Rifk
MAEE L L2, B IZ modified LAO 45° ¢
list mode (zT 2500 K counts 5 — ¥ {£E % 1T
- Iz,

0% LERO R T multigate #2307, 1
DA 25 HEiic 2% & 5 I image #{ERLL,
% @ image & % &2, 64Xx64 iz T pixel by pixel
iz Fourier temporal analysis #1175, 134
729 36 %o phase image ¥ ER L k. % i

Subjects:
Normal 1 LBBB 2
Angina 8 M. Inf. 7
RBBB 4 Others 10
32
Methods:
Device:
Scinticamera

Data processing system
Procedures:

Toshiba GCA-10A
Shimadzu Scintipac 1200

Inj. #*mTc-O,~ 20 mCi [/ 0.6 ml+dist. water 15 ml/ flushing

* First pass ......ooevvenennnenes RAO 30° view
* Equilibrium method ...... Modified LAO 30°, 45°, 60° view
Multigate by ECG R wave

List mode 40 sec
List mode 2500 k counts

Fourier analysis (pixel by pixel 64X 64)

Phase analysis

In subjects, others include 2 cases of WPW syndrome (type C), 1 case of QT prolongation syndrome, 1 case of
A-V dissociation, 1 case of postoperative pulmonary stenosis, 1 case of mitral regurgitation, 1 case of mitral stenosis

and 3 cases of essential hypertension.

RBBB=right bundle branch block; LBBB=Ileft bundle branch block; M. Inf.=myocardial infarction. (Same

abbreviations are used in Figs. 3 and 5).
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Fig. 1. Color cinematic display and histogram of a normal case (48-year-old male).

Left panel shows color cinematic images. It represents phase wave progression with red color.
Middle panel shows degrees of phase regarding one cardiac cycle as 360 degrees. Each number of
middle panel is corresponding to the left panel. Right panel shows the histogram presenting single
sharp peak.
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Fig. 2. Color cinematic display and histogram in a case with extensive anterior and in-
ferior infarction (60-year-old male).

Left, middle and right panels show the same meaning as in Fig. 1. Right panel reveals wide irregular
distribution of phase, which means asynchrony is severe. In the histogram, left large peak (x) is corres-
ponding to the intact part of the ventricles and the hump (y) of the right shoulder of the peak is cor-
responding to the infarcted left ventricle. And the small peak (z) right to the large peak is corresponding
to the dyskinetic part of the apex.
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Phase S.D.
(Degree)

501
404

30 4

i ]

1. E#BID color cinema FKREEX IS4
(Fig. 1)

Color cinema {3+ 5 L, IEIEZE, £
FIGIFEFBFICHAE Y, ERRABECK- ThBRE
RILBEENL. XM SF01, Eb2&0
Hiny ¥ —Flg Ak LTz,

2. OEFEEZERID color cinema KREEX bFYS

4 (Fig. 2)

AGNZEF A RIEER X O TEEEAMITH 5
A3, color cinema T#H % &, FRICHREED
InERR A BN, BICODRMTELIBRL TS
TLENHEAL. R NS TARERER -
Sk LTEY, phase b o&x & L {RLT
vj=. Color display ToOXfEEIZL Y, X FF
FLADKRE =y OAROKY LN Y REED
phase D FhEEbl, ZOHED/IERE—2 1

Normal Angina RBBB
(include
suspicious
cases)

~ : CRBBB T LAD

M. Inf. Others

(a): Abnormal ECG group
(b): Valvular heart disease group
(c): Essential hypertension

Fig. 3. Standard deviation (S.D.) of phase in various heart diseases.

Abnormal ECG group (a) includes 2 cases of WPW syndrome (type C), 1 case of QT prolonga-
tion syndrome and 1 case of A-V dissociation. Valvular heart disease group (b) includes 1 case of
postoperative pulmonary stenosis, each 1 case of mitral regurgitation and mitral stenosis.

CRBBB ¢ LAD=complete right bundle branch block with left axis deviation (left anterior

hemiblock).
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3. &#MULEEIZHHS phase ¢ S.D. (Fig. 3)

PLER 2R, FEFREROLEMIESR, O
= a2 —[ ¥ XU ERIERBE L ER <, NYHA
class I iCBL, —SEFEFERILEICHE-T
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EEd phase DiF b0 &R BY bR ZOfhD
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4, K==L phase @ S.D. Lol (Fig.

4

EEEHEL S.D. offici r=—-0.86, n=32,
p<0.001 MHAERAED bhle.

5. E=LE=Z0 phase O (Fig. 5)

Ko X fdhAH T @ EEE B, #HIiC
EFIITBEAENR BB LIICL-THS.
EEF £50msec PR THB X HicBbhiz (K
DR EES). RBBB TIAENENS A, K
TR Lc@E nkEdiRmar (LAD) &6t6] (8256
K EMEiIRE~I 7w v 2 (LAH) &6f BELAZE
Dilpniy, EIIIBEYER LEZRANMEML Ty
7z. LBBB 3A=MfINBH, OFEEITLEED

E.F (%)
80 ° n=3
o r=-0.86
e . y = 78.0 - .42x
60 o p < 0.00l

50 Ld
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Fig. 4. Correlation between ejection fraction
(E.F.) and standard deviation (S.D.) of phase.
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(a): Abnormal ECG group
(b): Valvular heart disease group
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Fig. 5. Time lag between the right and left ventricles.
The (a), (b) and (c) mean the same meaning as in Fig. 3. In horizontal scale, positive value (right
side) means that the phase of the left ventricle is delayed more than that of the right ventricle, and

negative value (left side) means the reverse.
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4SR0S, LAH 240 L 7z RBBB jEf
TIRAE, EEFORENTRARLE Y ehoTe
T EREBRYHB. hiz LAH Affowic
HED phase OBNMN B wolelcd t
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iz, JfED phase analysis 37 —Y =k
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KERON—F=y 7 2%F->THEZITI>Z &
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Rl v vsF 7 —trEeAy, AT v 2
(RBBB), 217 = v ~# (LBBB), i3, WPW
fEGERE, QT mRAEGRE, FBEMEE, DBAPEE
% 32 ffijic phase analysis #1T-o7z. 1.0JEH
#3600 LRARL, CrEeAEE vy FLTE
ANSTAEEST. EiLZED asynchrony %
ERILT 5%, X2 75 4%kY phase DfZ
ERELZFHE L.

BREEUT O L TH 3.

1) Phase analysis {% asynchrony @, x —
F—L LTHERTH- .

2) xR (LVEF) & phase niZH#ERE D
fzi Bl 7 AOFEBR B bhiz (r=—0.86,
n=32, p<0.001).

3) DB SEERALIC TREE B DB N 3B
&hi-. RBBB, LBBB Gi{IHEEL T 0EBHLT
Hole.
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