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Fig. 1

¢ WHOLE BODY IMAGE ——> :
: SUPTAKE

Methods of myocardial imaging with 123[-MIBG and 2°!TI. 123]-MIBG imaging

was obtained at 20 minutes and 3 hours after 123[-MIBG injection, and 201T]
imaging was performed at 20 minutes after 201TI injection. In addition to routine
tomographic imaging (SPECT), anterior planar imaging and whole body imaging

were supplemented.
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Fig. 2 Calculation of %Uptake and H/M.

Left Side; From the anterior whole body image,
%Uptake was calculated. The background
ROI’s were set up at the outer part of the head
and the lower extremity, then background/
pixel was calculated. After background counts
were subtracted from all pixels, % Uptake was
calculated as a percentage of the counts within
the cardiac ROI to the counts in a whole image.
Right Side; From the anterior planar image,
H/M was calculated. Two ROI’s were created
at the upper mediastinum and the heart, then
mean counts/pixel in each ROI was calculated.
And heart to mediastinum count ratio was
expressed as H/M.

ROI ##iE, ROIND 1 7wz v o
Hwr b (M) EEIC S 2By T ROL # 3%
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Fig. 3 Comparison of H/M and H/M Ratio between normal subjects and patients with
congestive heart failure (CHF). The H/M in 123]-MIBG imaging distinguished
patients with CHF from normal subjects, especially H/M obtained by delayed
image. The H/M in 201T| imaging was not different between two groups. The
H/M Ratio calculated by delayed image was significantly different between two
groups, but the separation of these two groups was inferior to the H/M in 123]-

MIBG delayed image.

Abbreviation; N: normal subject, C: patients with CHF, INI: 123[-MIBG initial
image, DELAY : 123[-MIBG delayed image

Presented by Medical*Online



123].metaiodobenzylguanidine .01 # — 2 v &' O 8 &AM 351
,,MIBG ,TL MIBG/TL
Sr 8} o
; .
7t 7t < osf i
w 6“ o I.IJG s C_DOB' " ¢
X . [~ = o o
Ss £ “l1 & A
ad & ast &, Rz S
=3 P = Z ’ :
N - . *® .
4% oo PO | qF ° EO-G' . vo
*® Lo ;.0 - . i
3 O 3t o5t i
2 NS NS 4 2; P<005 2 0'4,: P<0.01 P<001 2
] T ] 14 - . R
NC NC N C NC NC
INI DELAY INI DELAY

Fig. 4 Comparison of % Uptake and Uptake Ratio between normal subjects and patients
with CHF. The myocardial %Uptake of 123I-MIBG was not different between
normal and CHF both in initial image and in delayed image. But the % Uptake of
201T] was significantly greater in patients with CHF than in normal. The Uptake
Ratio, especially obtained by !23]-MIBG delayed image, separated patients with

CHF from normal.

Abbreviations are same as in Fig. 3.
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Comparison of H/M, H/M Ratio and Uptake Ratio to distinguish NYHA

functional classes in patients with CHF. These three indices were obtained by
123]-MIBG delayed images. Both H/M and H/M Ratio decreased as the functional
classes progressed, but the significant differencies were observed between Class |
and II. On the contrary, Uptake Ratio was different significantly among three

functional classes.

MIBG (D)

15 r=044
\l——l—l—l—
{'\10 20 30 40
%FS

Fig. 6

MIBG/ TL(D)
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ol =
E "
08 .
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=07 .

o
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r=0.65
P<0.01

05 *

UPTAKE RATIO
o
(~r]

MIBG/TL(D)

0.4{“4

e

%FS

10 20 30 40
%FS

Correlation between %FS and three uptake indices (H/M, H/M Ratio and

Uptake Ratio). These three indices were obtained by 123I-MIBG delayed images.
The correlation coefficient between %FS and H/M was 0.44, but it was statistically
insignificant. On the other hand both H/M Ratio and Uptake Ratio showed
significant correlation with %FS.
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Comparison of LVEF with three uptake indices (H/M, H/M Ratio and Uptake

Ratio). The correlation coefficient between H/M and LVEF (EF) was 0.46, but
it was not statistically significant. On the contrary, H/M Ratio and Uptake Ratio

correlated well with LVEF.
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Fig. 8 Serum norepinephrine level and three uptake
indices (H/M, H/M Ratio and Uptake Ratio).
There was no correlation between H/M and
serum norepinephreine (NE) level, but signifi-
cant negative correlations were observed H/M
Ratio or Uptake Ratio with NE level.
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Interobserver Variability
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Fig. 9 Interobserver variability of H/M and 9% Uptake. From two normal subjects and
three patients with CHF, 10 !23]-MIBG images (5 initial images and 5 delayed
images) were selected randomly. Interobserver (observer A and observer B)
variability was limited within 109 in most cases.
F VW x 413 viable myocardial mass # Ji L 9 WORARENDZ DI TERVWI LY, £, OO

% 01Tl Y Uptake (3, OAE TN HlL v
ARIZKE <, 2T o Y5Uptake THIE L 7z 121-
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Summary

Quantitative Analysis of 2)I-Metaiodobenzylguanidine Myocardial Imaging:
Assessment of Its Usefulness in Patients with Congestive Heart Failure

Michihiro NARITA*, Tadashi KURIHARA*, Kenichi MURANO¥,
Masahisa UsaM1* and Minoru HONDA**

* Department of Internal Medicine, Sumitomo Hospital
** Department of Nuclear Medicine, Sumitomo Hospital

To investigate the usefulness of the quantitative
analysis of 123]-metaiodobenzylguanidine (123I-
MIBG) myocardial uptake, we studied 9 normal
subjects and 18 patients with congestive heart
failure (CHF).

Rest myocardial imaging with 123]-MIBG was
performed at 20 minutes and 3 hours (delayed
image) after 123]-MIBG injection. Rest 201T] imag-
ing was obtained at 20 minutes after 201T] injec-
tion. In addition to ordinary tomograms, a planar
anterior image and a whole body image were sup-
plemented in each imaging. In patients with CHF
fractional shortening (%FS) was calculated from
echocardiography and left ventricular ejection
fraction was obtained from cardiac blood pool
imaging with 99mTc at rest. We calculated H/M
(heart to mediastinum count ratio) from the
anterior planar image and 9;Uptake (percentage
of cardiac uptake of the isotope to total injected
dose) from the whole body image.

H/M of 123]-MIBG in delayed images separated
patients with CHF from normal subjects (2.00+
0.19 vs. 2.56+0.13, p<0.01). H/M Ratio (H/M of
123]_.MIBG devided by H/M of 201T]) in delayed
image could distinguish these two groups poorly

(0.72+0.12 vs. 0.88+0.14, p<<0.05). On the other
hand, %Uptake of 123]-MIBG was not different
between two groups (3.49+0.609%; in CHF, 3.54+
0.34% in normal). But 9%Uptake of 201T] was
greater in CHF than in normal (5.9641.09%; vs.
4.70+-0.30%, p<0.05). When myocardial 123]-
MIBG uptake was normalized by myocardial
perfusion (%Uptake of 123]-MIBG divided by
%Uptake of 201T], Uptake Ratio), Uptake Ratio
in delayed image could distinguish theses two
groups as sams as H/M (0.60+0.05 in CHF,
0.75+0.05 in normal, p<0.01). In patients with
CHF, H/M of 123[-MIBG did not reflect LV func-
tion and serum norepinephrine (NE) level. But
Uptake Ratio and H/M Ratio in delayed image
correlated well with %FS (r=0.88, r=0.65), EF
(r=0.80, r=0.68) and NE level (r=-0.77, r=
—0.75).

Although the calculation of Uptake Ratio is
time consuming and expensive, it was assumed
that Uptake Ratio is an useful index to quantitate
myocardial 123]-MIBG uptake.

Key words: 1!23]-MIBG myocardial imaging,
Congestive heart failure, H/M (Heart to Medias-
tinal Ratio), 9% Uptake, Uptake Ratio.
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