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T5HkL LT, —BUICLT—A A% v (B
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IRt D53 H 24 1
BURIGE RS SO A EF X g 4-59-16 (B 164)
R ARBE R
+ BB A

(K52 30: 681-686, 1993)
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A REDBSEEERE R E B (EEZE) (3, RED
NIRRT, SEBF O OBERE A BN 1 AT
TE, TOBRBKICASERERTVWS. LALW
FREBN ARSI T RS TVWE LXEAR
W iy 2750 v OB, RbE
AWEETHBICHL bbb T, HESRKET
FHENREL - THEY, TOZUEN S LD THE
gL Bbhs. 22 thhbiul, %BRE
BAHRBRELMITL, O —AE LB WET
EF % flsE L CXDfii% i L, BEEZHEICL5
0> BX H K (ejection fraction: EF) HlE DD ZF 1#
Ry 2759V FIZOoOWTER L.
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T A BITTRIEL, #6050 R KL%,
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vEa2—#% W LCTEF&2k®i. BEZELT
m 7 #4¢ RPG-670 v\, ®iiSx RN v v
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V7 b ER@HLT, S0msec ZLich ™ v b Fx
BIE L20f0 = L ic EF # &1 L 712,
et B+ T mean£+SD THE L %.

nm. # g

1. BEEL NI (cut-off level) EEE [L7— 1
Bk bR EF X, LR 6231577, stagel
68.2+6.99, stage 11 71.5+5.6%;, stage 111 74.6 +
64% THote. ThICH LEKEEZ S EF X, ~
v 2770 Y N EBINERBP Y v D 707
ICEE LB T 5 & (EFq), 2% 51.2+8.1Y%,
stage 1 54.5+10.0%, stage I1 59.6+9.79,, stage
11 629+109% ThH b, LF—rk L —FK Lk
N 1= (Fig. 1). cut-off level % & S5 E K »
vV ro T5% I EE LT (EFs), %fkks EF
60.4+10.89%, stage 1 65.2+11.69%, stage 11 71.4+
12.19%, stage 111 75.24+12.9% < MBI HE - f.

o T, L7F—Lk EF L EZ % EF 3 —%
T2 X5 BIERZ Lic, % stage ICk T H5EH

stage I

80 - 80
60 60
40 40
0L 0l
40 60 80 (%) NEF 40 60 80 (%) NEF
stage I stagelll
GEF GEF
(%) gk (%) ... Y=x
L a S
o I o
60 60 ¥
40 40 /
ol oL
40 60 80 (%) NEF 40 60 80 (%) NEF

Fig. 1 The relation between ejection fraction (EF) calculated by nuclear stethoscope
and gamma camera. GEF: EF calculated by gamma camera, NEF: EF calculated

by nuclear stethoscope,
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Fig. 2 Thesuitable 9% LVEDC for calculation of NEF
to be same as the absolute value of GEF.
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.
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cut-off level Z[EJ/FHYIZR D 5 &, BFFFFH
76.4%, stage 1 76.49%, stage I 75.6%, stage III
752% T, EFIC X 3 BB KE  RAEZED
7z %2 » fo (Fig. 2).

2. N5 79 FRBHEOFA 105G
ZoWTARy 275y v FREBRHEBORIELY vV
} % cut-off level £ LTHw, EFfEx*EH L &
2% (EFp), EF {HI13 &K 41.9+-8.3%, stage 1 47.6
+9.5%, stage IT 52.8 -7.5%, stage III 56.6 6.7 %,
TOL7—ABEEF —H LA»s7 L2LE
stage i » EF {axf{E0 Z{L& (4EF) 207 —n
B L BHE2 3 EFr, 35 XN EF THE T 5 &,
D7 — L ¥ L o 4EF o %13 EF70 T3, R
Bs~stage I 4.54+3.29, stage I~stage II 4.2+
3.1%, stage II~stage 111 4.9+3.1% <H b, EFs
@ 4EF L 0, 7 — 1 JEF L D#£EX, ThEh
22+1.4%,3.4+29%,3.7+4.0% T, ¥tFEHE
BEITFED VAL stage L 3 EFg O FNE
WER AR 7 (Fig. 3).

3. LT-LERBEEFRA L7 — VIR
THE L 7= BHso EF %, EFs ZilFL LT
KAL, stage, I, Il 0 ZEF % EH 35 &

EF7o

AEF

(%)
]0. ° : 3
- ] '
d H . .
: ¢ .
! .

0 .
I I I

Fig. 3 The comparison of difference of EF changes during exercise. right: difference
between the changes of EF7o and those of GEF. left: difference between the
changes of EFp and those of GEF. EFzo: EF calculated by nuclear stethoscope
using 709, of left ventricular end diastolic count (LVEDC) as background. EFg:
EF calculated by nuclear stethoscope using background probe count as
background. I: from rest to stage I, II: from stage I to stage II, III: from stage

II to stage III.
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a ~
stage I stage I stage I
GEF GEF GEF
%) (%) )
904
90 90
70 0 70
Y=0.77X+16.9 Y=0.76X+16.9 Y=0.71X+18.3
50 r=0.91 50 r=0.82 50 r=0.69
n=10 n=10 n=10
0L 0 )8
50 10 90 (%) NEF 50 0 90 (%) NEF 50 3 90 (%) NEF
b
stagel stage Il stage Il
GEF GEF GEF
(%) %) ) <
80 . 80 80 .
60 W 60 60 .
Y=0.68X+24.5 Y=0.71X+21.1 Y=0.50X+39.7
r=0.82 r=0.717 r=0.61
40 40 40
0L oL 0
40 60 80 (%) NEF 40 60 80 (%) NEF 40 60 80 (%) NEF

Fig. 4 The relation between EF calculated by nuclear stethoscope correcting with the
absolute value of rest GEF and GEF of each exercise steps.
a: the relation between correcting EFs and GEF. b: the relation between correct-

ing EFz0 and GEF.

stage I 69.7+6.6 %, stage II 74.94-5.7%, stage 111
79.64+53% iz, LF— A EREINEEF L0
FHBH1% stage I r=0.91, stage II r=0.82, stage
II r=0.69 CHot-. EFo B#BEEFIC.L 7
—VERHRFREF ¥ RA L CTEH 5 L stage ]
67.9+7.7%, stage II 73.0+7.0%;, stage III 72.3+
64t by, LF—ABEF Lo ThZER
r=0.82, r=0.77, r=0.61 & 7z » T £ stage L }
EFs O 54 &5 » 1o (Fig. 4).
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BRETKDKLEF L EELEVWHEY Bz L%
HELTWER, Wihd Kk EF 0% 0 i
T, E®Fo EF iconTit RitEh T,
EARLD X REFITH S LD, RHBEOEER
BER L7 NMEORERBR L —BT 2 & 5 I
LTWwW3. L LEEZRORKROFIL L, KE
D -7 * FEBELYEEN T EF 0 fIE 2SS Ekayic w]
BEZLTHBDT, OIS RHEET LD
—NMEBIZE P VRS ELBELTE0TIE, £
O FIRMESERT 5.

SEbhbh 0B E Tz, cut-off level ¥ £%
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HIZ oW TS BB ALEL Bbhi.

V. #& )

B2 W CEF #JlET % %A, cutoff
level # —FIZFT 3D TIEiEL, Nv 27579V

FRBESEEZER LTI Y v RRIET~E
ThdLEIbRI.

ARLOEF I 30 EHEAZEFREKRSE GER) 2T
EELI.

X B

1) Koike A, Itoh H, Taniguchi K, Hiroe M: Detecting
abnormalities in left ventricular function during
exercise by respiratory measurement. Circulation
80: 1737-1746, 1989

2) Koike A, Itoh H, Doi M, Taniguchi K, Marumo F,
Uehara I, et al: Effects of isosorbide dinitrate on
exercise capacity in cardiac patients—Relationship
between oxygen uptake response and hemodynamic
effects—. Jpn Cir J 54: 1535-1545, 1990

3) Tarkowska A, Adam WE, Bitter F: Assessment of
the left ventricular function with the nuclear stetho-
scope. Eur J Nucl Med 5: 333-338, 1980

4) ki, ESIEE, NR R, BEEE B)IE
—, HRFZE i HHEHARILEEET=5—
(VEST) o ZpERIHa: Ry 2759y FEFRD
lz—. BEZ 25: 775-787, 1988

5) EARE R, Strauss HW : ## H RI D#EE =5 —
(VEST) iz & 5 DM EE SR ME—CF 140) MR
ERj . EX 24: 289-296, 1987

6) Breisblatt MJ, Weiland FL, McLain JR, Tomlinson
GC, Burns MJ, Spaccavento LJ: Usefulness of
ambulatory radionuclide monitoring of left ven-
tricular function early after acute myocardial
infarction for predicting residual myocardial ische-
mia. Am J Cardiol 62: 1005-1010, 1988

7) SHEM, FARES BROHEE, FE & R
Kok, BHEERE, i EnRBEEICET
%, EHANKTEORERHOLBH RO F —
Nev.—+BEOKBICE L T KE¥ 26:
1429-1437, 1989

8) FH i, AR, ZEHE—, HK BTN
MEFI FI TV y v LT r—_RIZX Bk
SEHSEED T KBRS 23: 1675-1682, 1986

9) IS, M A, FMEME, I %, SRE
B, MEEEES, i DS R —REIC X B EER
i - INESEO AT & BRI EO KRR, R
L7578 36: 57-63, 1988

10) BARAME | ESHA TR X 2 cEBIROL
BERE S, %R 26: 385-398, 1989

11) Berger HJ, Davies RA, Batsford WP, Hoffer PB,
Gottschalk A, Zaret B: Beat-to-beat left ventricular
performance assassed from the equilibrium cardiac
blood pool using a computerized nuclear probe.
Circulation 63: 133-142, 1981

Presented by Medical*Online



686

Summary

Assessment of the Background Count to Measure the Left
Ventricular Ejection Fraction with a Nuclear Stethoscope

Mayumi Dor*, Haruki ITor**, Michiaki HIROE*,
Koichi TANIGUCHI*** and Fumiaki MARUMO*

*Second Department of Internal Medicine, Tokyo Medical and Dental University
** Internal Medicine, The Cardiovascular Institute
*** Internal Medicine, Gunma Maebashi Hospital

The nuclear stethoscope is a newly developed
device for monitoring left ventricular ejection
fraction (EF) with a pair of cadmium telluride
detector for both left ventricular count (first
channel) and background count (second channel).
Although it is useful for evaluating the cardiac
function during exercise, the methodology of the
calculation for distinguishing the net ventricular
blood count from the background count has not
been established yet.

In order to establish a reasonable method to
calculate EF, we measured EF using a nuclear
stethoscope and conventional gated blood pool
scintigraphy in 20 healthy volunteers. All subjects
underwent two supine ergometer exercise tests
consisting of the 3 stages for the nuclear stetho-
scope and blood pool scintigraphy. The EF was
determined with the following three method for
the nuclear stethoscope; 1) Cut-off level was fixed
at 709 of first channel, 2) Cut-off level at 759,
3) Cut-off level was determined by the background
count obtained from second channel.

There was a poor relationship between the EFs
obtained from gated blood scintigraphy and the
EFs from the nuclear stethoscope calculated by
any of these method. Regarding the EF calculated
using the background count, however, the delta
values of EF between rest and any of the 3 stages
during exercise correlated closely to those EF from
blood scintigraphy. When we apply the EF-at-rest
value obtained from blood pool scintigraphy to
analysis with the nuclear stethoscope, the EFs
of 3 stages indicated good correlation (Stage I
r=0.91, Stage II r=0.82, Stage III r=0.69).

These results suggest that detecting the back-
ground count is useful in order to measure the left
ventricular EF with the nuclear stethoscope. Since
the absolute value of EF doesn’t necessarily cor-
relate to that from blood pool scintigraphy in this
method, it is recommended to evaluate only the
changing values of the EF.

Key words: Nuclear stethoscope, Blood pool
study, Left ventricular ejection fraction, Back-
ground.
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