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Fig. 1 Images of tubes filled with radioisotope recorded by a multicrystal gamma camera.
Images on the left panel were recorded with the “moving bed mechanism’ on and
those on the right with the mechanism off. The diameter of the tubes are 10 and
1S mm in the upper panel and 6 and 15 mm in the lower panel.
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Fig. 2 Negative visualization of the interventricular septum. Images of the right and
the left ventricular cavities were synthetized on film by double-exposure of the
images. The interventricular septum is demonstrated between the two ventricles.
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m/T=MBF/CO

{LL’C' I*

m: amount of tracer taken by the myocardium
T: total amount of injected tracer
MBF: myocardial blood flow
CO: cardiac output
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myocardial uptake

LV phase

[Myocard phase |

rSubtractuon]

Image of LV wall

Fig. 3 Positive visualization of the left ventricular wall. The image of the left ventricular
cavity was subtracted from the myocardial image by a computer. Septal, apical
and free wall portions of the ventricle are clearly demonstrated.
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Zone 1: Whole detector field
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Zone 2: Myocard ium
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Myocardial Blood Flow
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Fig. 4 Method of estimating the myocardial blood flow by the indicator fractionation

principle.
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FALEAEIC X D B KT W T, LEDE
P IERIC I L TRV, BRI RIZs v T
LEERLT KT, WM U Rle o UISER AL
Sh, BN X DREREE DT R LN ST,
Fig. 8,9 (X2 D%l Td 5. M+ 230/120mmHg,
B IR A I T HEER O s RIS (IVS) 14 mm,
eI (PW) 15 mm ORE % 5L L7225, IVS/PW
i 0.93 TR I A LRV, ARETHIOLE
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Normal R.K. 54y.o.

RV phase

LAO 35°

Fig. 5 Negative visualization of the interventricular septum in a normal subject.

Normal H.l. 41y.o. LAO35°

MBF

1501

100, .\/

S A F

Fig. 6 Positive image of the left ventricular wall in a normal subject. Myocardial blood
flow (MBF) at the septum (S), the apex (A) and the free wall (F) of the ventricle
are shown as a percentage of that at the minimum site.
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Fig. 7 Regional myocardial blood flow (RMBF) in normal, hypertensive and hyper-
trophic cardiomyopathy (HCM) patients. The upper panel shows the RMBF as a
percentage of cardiac output per unit detector area. The lower panel shows the
RMBEF expressed as a percentage of that at the minimum site. IVS, Apex and
Free denote the interventricular septum, the apex and the free wall of the left

ventricle, respectively.
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T.U. HTE LVH

Fig. 8 Negative visualization of the interventricular septum in a hypertensive patient
with diffuse left ventricular hypertrophy.

Hypertension T.U. 65y.0.

MBF
%
150+
1003,
el
6 AY

Fig. 9 Positive image of the hypertrophied left ventricular wall in the same patient as
in Fig. 8. Regional myocardial blood flow showed no significant difference. IVS and
PW in the ultrasonocardiogram denote the interventricular septum and the
posterior wall of the left ventricle.
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1.S. HCMI(ASH)

Fig. 10 Negative visualization of the interventricular septum in a patient with asym-
metrical septal hypertrophy.

HCM ( septal hypertrophy)  1.S. 56y.0.
avL

LAO
35°

MBF

1501

| ] !
100,E—r——|—1' M‘,{""ﬂl‘}ﬂ

S A F il v IVS/PW=187

Fig. 11 Positive image of the left ventricular wall in the same patient as in Fig. 10.
Localized abnormal hypertrophy of the interventricular septum is clearly demon-
strated. Regional myocardial blood flow at the septum is definitely increased.
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HCM ( Apical hypertrophy) N.H. 56y.0.

LAO35’

B
MBF
%
Jivs
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IZcm
. ] P\N/
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T i N T
S AF

Fig. 12 Positive image of the left ventricular wall in a patient with apical hypertrophy.

Regional myocardial blood flow at the apex shows the highest value.

Fig. 13 Positive image of the localized hypertrophy at the free wall and the apex. Myc-
cardial blood flow at these sites is definitely increased.
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Fig. 14 Comparison of the non-gated image with the ECG-triggered end-diastolic
and end-systolic images. Images of the right (R) and the left heart (L) are shown
with the synthetized image (R-+L). The nongated image resembles the gated

end-diastolic image.
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Summary

Diagnosis of Left Ventricular Hypertrophy by 2°'Tl-myocardial scintigraphy

Seiichiro MOTOHARA*, Hideo TaMAI*, Keizo BiTo*, Hiromu UEHATA*,
Yoichi SErIU*, Shunichi TAMAKI*, Yukihiro TAMPO*, Yoshiharu YONEKURA**,
Yasushi IsHu** and Kanji TORIZUKA**

*Shiga Prefectural Medical Center for Adult Diseases
** Department of Radiology and Nuclear Medicine, Kyoto University

A new approach to the diagnosis of diffuse and
localized left ventricular hypertrophy (LVH) was
made with the isotopic imaging technic. Five
normal subjects, seven patients with LVH caused
by hypertension and six patients with idiopathic
hypertrophic cardiomyopathy (HCM) were stu-
died. A computerized multicrystal gamma camera
(System-77, Baired-Atomic Co.) was used.

The detector was set to the 35 degrees left an-
terior oblique position and a bolus injection of
201T] (2-4 mCi) was made via the antecubital vein.
The transportation process of the tracer in the car-
diac chambers and its accumulation process in the
myocardium were recorded in 800 serial frames
over 240 seconds (0.3 sec/frame) and stored in
the disc memory of the computer.

The data were played back and processed as

follows:
(1) Images of both the right and left ventricular
cavities were made by adding the appropriate
frames. By double-exposure of the two images both
ventricles were synthetized on film by which the
interventricular septum (IVS) was visualized as a
negative portion between the ventricles.

(2) The image of the left ventricular cavity was
subtracted from a myocardial scintigram by the
computer. This processing clarified the inner bor-
der of the left ventricular wall and ventricular wall
thickness was visualized as a positive image.

(3) Myocardial blood flow (MBF) in the total
left ventricle, apical, septal and free-wall portions
were measured by application of the indicator
fractionation principle.

The positive image of the ventricular wall was
useful in the diagnosis of LVH, especially when
the LVH was localized. In HCM, one patient
showed localized hypertrophy at IVS, three at
the apical portion and one mainly at the free wall.
The negative image of IVS was useful in patients
with septal hypertrophy, as in asymmetrical septal
hypertrophy or diffuse LVH. Total left ventricular
MBF was 2.48+0.329, of cardiac output in
normal, 4.91+1.839, in hypertension and 4.68 +
1.60%, in HCM patients. MBF was increased at
the site of localized hypertrophy.

Key words: 2°'TI scintigraphy, computer pro-
cessing, left ventricular hypertrophy, hypertrophic
cardiomyopathy, myocardial blood flow.
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