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MR PR K (2 X A4 DEEBE A M sl ~ D o H

— BT AT ERHNT—

G}

Z

EE SIRbSINKr U kL — 2% BT, 8mKr OB~ O H & 1) L 310 5 HBE
99mTc-HSA - 99mTc-MAA first pass o right ventricular ejection fraction (RVEF) & bk, 2) ) - FEHIG
i intervention study (isosorbide dinitrate 9 4, nifedipine 9 ) % #if7L, % OH ML HMRA L. ¥mKr
DEHEEA B © O T y—0.92x+2.7 (r=0.97, p<0.01, n=9), %mTc-HSA - %¥nTc-MAA & ® RVEF
DIz F N FH, y=0.97x—0.48 (r=0.86, p<0.01, n=23), y=1.0x—1.8 (r=0.96, p<0.01, n=9) Tb
S E7EE) - FHIGERER T isosorbide dinitrate 5 G457 RVEF 0 (p<0.05) ZF8» 7.

I. # g

1971 4 Strauss? |2 X % gated blood pool scan
OIELEFHFRZ P L L0 BERE O LUK,
arta—47us 7 a0%R, ¥Te FEkLe
WIowEEs EXMTbR, X IERE A2 OBRE O RR
MR Tbh T & 72,

AR, AR AT IR 75 £ o4
FURHE OB 2R W TR S, fth o2
LRI RSO B I B W T L Zh b 0%
BISH L TRESESATWS, L LadD,
9mTe {EAAL AW X B A7 CHHE O FEAl 1 A7 55 -
HEONMONEES, Sy 7 7590 KO,
ATHIRHL 2> & 0 B R 93 AR AT RE 72 a3 THLO B RE
DFICEWT G OEIED 1L X 4L 5 LB A
Hol.

HHT 1D 13 B o BRI R $mKr %
£+ % SRbAMKr ¥ x ;L — 4 & v T AR
7. 30° XV AT OBERE S AT aBR 2 1T L, 4%
RO L L L ICET OB YIRS,

* AR B AR SN
A 614E 8 JJ 28 H
TR 6242 H16H
SIRIES KA - OB K HIX KR 6-11-1 (& 143)
P8 e N PN S T R e
WA B W

II. MRELVHE

4 ¥k right ventricular ejection fraction (RVEF)
RE B LT, BRIAPE O REFE27H] (RiTEERRE
B 1345, FRERmIZE 1445)), fAIHFReARE 104, L
b SR 10, IEF B T il O FES2ICR L T
47 7-. % 7=, intervention study ~»JEH & LT
HEH - SEFIOEH O ATERER 7 e b2 — L 2R L,
AT S 0 B % g Mtk OB & s R L LT
isosorbide dinitrate (ISDN) 1.4 9 {4, nifedipine
P 9 Bl B W T 2 OB 1T - 7.

S5 8 AR (AT RECR & ATV, fAderat
B n ha— L oL, ZHIERT2 A0 8Rb-
8ImKr ¥ = 1 L — & B IFNICHER T H. THHD
CrtrlL—H 5% 7 FUBEKR3IOmMIIZE->T
Havard #ftls )y o U F v 7 & ¥ L, 15mlf
min T 81mKr 7 HE Lo 5. (iR RVEF il
FEOBIR 1B 23 L—42 & H v 5.) HiR
Searl #- il LFOV # » < # # 7 iC bilateral hole
collimator # 335 L, Ainifhr 30° i T.OEXIE
WEFV, VARE—FTAH YT A ICTERS
hicdEpt o v 53y 7 1200 2 v
T T, (BB, Y= Lv—471
$IMKr Y = % L —# N TO+5 70 V- HRRAE & f&
S, ARMRB e Fa— A 2HOY = X
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3min 3min
_3min_| ISDN v 3min
3min i 75W Nifedipine 3min _ 75W
25W I I 25W ;
re[st after after
ottt e §
BImK 8ImKy  BImK,  BImKy BImK BImK,  8ImKy  BImKp 8ImKy
® @ ©® @ ® ® @ ® ®
Fig. 1 81mKr exercise stress protocol combined with ISDN or Nifedipine administered
sublingually in patients with ischemic heart disease.
Bimp o epr TR Y g eSS
(byK;ir?g\lleEFelution) UZe. SEBHARINT - B S 5 & 2 HEB) £ ol
% BB o4 T i1 2 43Iz 81mKr © 5% 7' K v B ik
70 AWV Y LUK ST —EEE THAL,
60 RVEF 0§l # 17 - 7= (Fig. 1).
50
+
40 1. §% L3
30 y=0.51x+27.4 1. 81mKr & 1 R L —4 QEBAYRE
- :‘==9|g7 8ImKr < x % L—#& # W T 7 K vHiik 10 m/
10 % 10 FPRICFEIc TrAHIE L ® % single elution
i, 7K vk 30 ml % 2 M IS TR L
10 20 30 40 50 60 70% 2 f lution 0> Heis %, Wik o F 11
- 1/ 1|7y Zs e
sinKr-RVEF % con anJuOtl‘S e ullon #: : 5c~a:, HIjiEk D5 :
(by continuous elution) THILE L & single elution 7 T (3 4 ~ 647,
Fig. 2 Correlation of 81mKr-RVEF between single continuous elution #: T (% 120~ 160 4 % T L

and continuous elution methods.

L—a AR L, KAL) F—4
WP IPEN SO o7 e S50k 0, |ED—ES| +
| ES—ED | ®»xic X 0 470055 & AT 05 0 53 i & B
B Lieob, v =27 vic THian < & 80E L (R
SHEBBRZ), ED BX W ESHic sy 2 750 v
FELY, Nyvy 759 R %47V RVEF
FEH L.

HEH) - FEAIPFH AR 7 = b 2 — 113, EDC
HEAGHE T L 2 — 2 2 v T, 34#25
watt O % By faf T KR 7% 12 38 v TIAlER
OEEN AR E 2T S 729, end point & 94y, 75
L, SRR IE TEB AR &, OmK-
MESEFANCR Y+ k& x & - 2,
ISDN 5 mg ¥ 7z (% nifedipine 10mg # 7/ F L T
304 # & 0 P ONlkR o TEB R o AR & 1T

watt (23 E

TAT - e, B & /R 7 K o BRI IS
T SIMKr M L B 72w, 1[AIHOREKT
%, e Ehizc Lx v v Fh A TITTHE
FLTROBREICHITT 5. i # © RVEF Off]
B ¥ y=0.51x+27.4 (r=0.57, n=10) Tb - 7=
(Fig. 2).

¥ 72 99mTc-HSA 20 mCi % bolus #: i T i
L, 140 KeV 47 %l = y x —#% % RAO 30° T
first pass 12T 4 ~6411% 7 — #fELL, 8!™Kr
o continuous elution {#: & o [ » RVEF o #f
B X y=0.97x—0.48 (r=0.86, n=23) T&h - =
(Fig. 3).

81mKr ¢ continuous elution ¥:iC X % [i]—#
TOFHBRM RS 5 &, y=0.92x+2.7 (r=0.97,
p<0.01, n=9) T - 7= (Fig. 4).

fiiEe, 99mTc-HSA Lfalkko)ikick - T, 140
KeV 478 = ) # — &# &% RAO 30° I35 L,
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81mKr-RVEF
%
70

60

50

40

30

y=0.97x-0.48
r=0.86

20 n=23

10

10 20 30 40 50 60 70%
9mTcHSA-RVEF
Fig. 3 Correlation between 99mTc-HSA-RVEF and
8tmKr-RVEF in patients with ischemic heart
disease.

81mKr-RVEF
%
70+
60
50
40+

30f
y=0.92x+2.7
r=0.97
p<0.01

n=9

201

10

10 20 30 40 50 60 70%
simK-RVEF

Fig. 4 Reproducibility of #mKr-RVEF in patients
with ischemic heart disease.

99mTc-MAA 20 mCi o bolus & iz & 3 first pass
B RVEF L, 81mKr ¢ continuous elution #: 7D
RVEF o lt#g ¢, y=1.0x—1.8 (r=0.96, p<0.01,
n=9) Tb - Iz (Fig. 5).

2, 81mKr O XL — 2 OEKGE

FDATERBZPLIC L 81mKr iz X % RVEF
% continuous elution #IZ & - TfTo7-. BHIAM:
CFEE2TH] (RTEEPRRAEE 136, TREEE144),

8ImKr-RVEF
%
0r

60
501

401

30

y=1.0x—1.8
r=0.96
p<0.01

n=9

10 20 30 40 50 60 70%

9mTcMAA-RVEF
Fig. 5 Correlation between ?°mTc-MAA-RVEF and
81mKr-RVEF in patients with ischemic heart
disease.

8imKr-RVEF|

91 ot

204 + P<0.05
*» P<0.01

A-S INF MS ASD Normal

n=13 n=14 n=10 n=10 n=5

A-S: anteroseptal myocardial infarction
INF: inferior myocardial infarction
MS: mitral stenosis

ASD: atrial septal defect

Fig. 6 8!mKr-RVEF at rest in patients with ischemic
heart disease and right ventricular overloading
disease.

AUEARER L UTHIERRAEIN, A0
BAMER L LTUBEPRRIBEIN, EXES
¥l D#mE RVEF i3 2h2h 46.5+8.1%, 41.5+
11.6%, 34.9+9.5%, 37.7+6.6%, 47.0+4.8%
(mean+18.D.) Td v, BEEHAWEERICLE
HREXIEET RVEF 05 B 2 & T (p<0.05) &
% L7 (Fig. 6).
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RVEF
100

501

— JARVEF ARVEF —fg—— o

24 % 5 & (1987)

I.LF. 62y.0. male

RVEF
ARVEF 4

o——o(with ISDN)
o——e(without ISDN)

atlrest ZE';W SdW

75W  Smin

L———exercise stress

JL J
post exercise
recovery period

OMI : old myocardial infarction (anteroseptal)

Fig. 7 A representative case of OMI by 81mKr-RVEF exercise protocol.

ARVEF
% P<0.05
+15/
+10]
+5

0

after
Smin

before 75IW

2§'1w 50W

-5

-10

Fig. 8 Effect of ISDN on #8mKr-RVEF response to
exercise stress in patients with ischemic heart
disease.

GES) - EHGRATRRBRICOWT]

(a) ISDN #r5.1c X 2 AHiER

GERI 1) 625%, HiE, BRIBMELHEE (RiEE
HifR). closed circle (Z4ERIKT IZ I 1T 5 75 watt
(9 4i) £ © » RVEF %4k, open circle i1 [A]
154, ISDN (isosorbide dinitrate) 5Smg # HFTF L,
R UEBROAR ZMIT L RVEF Th 5. %%
BrBEic 817 5 4RVEF X +8.2% (25 watt),
+12.5% (50 watt), +2.3% (75 watt), +3.4% (5
SE) LHIMESRLTWS (Fig. 7). i MO8
BB GRIBEOHEESF, WLIEIH) B
i+ 5 ISDN #4571 » RVEF 0%{Lid 2.1£5.0%

RVEF
%
100

N.K. 50 male

4RVEF
4ARVEF

501

4RVEF

4ARVEF

o—o (with Nifedipine)
&—a (without Nifedipine)

atrest 25W 50W 75W  after Smin
exercise stress post exercise
recovery period

Fig. 9 A representative case of OMI by 81mKr-RVEF
exercise protocol.

(25 watt), 8.54+6.4% (50 watt), 2.64+2.1% (75
watt), 4.043.5% (543%) & &BREIZI W TR
7L, Kz 50 watt DR ICH B OHEMN (p<0.05)
¥ L. fRfE, O OE{L i ISDN £ 5
HIOESATR X CRAESRTZ h 2 h 12224
9.3 mmHg (I # #1 F) / 80.4+4.2 mmHg (L 3E
H#1JE), 69.4415.5/4% X v 148.44+12.3 mmHg/
83.849.0 mmHg, 111.7+14.6 / 4> i2%5{k L, ISDN
#hE#%0Zhix 119.8417.0mmHg/ 76.249.0
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-5

=101

-5

before 25W 50W 75W after Smin

Fig. 10 Effect of Nifedipine sublingually on 81mKr-
RVEF response to exercise stress in patients
with ischemic heart disease.

mmHg, 76.1+13.3/4 X v 136.94+14.8 mmHg/
749 + 10.1 mmHg, 113.6+15.6/% T & - 1=
(Fig. 8).

(b) nifedipine 51z X 3 AR AR

UEBI 2] SO05%, Bk, BRIBMOHEEE (AlEE
hf@). closed circle (X #E £ 3K T 75 watt (9 43[#)
DEBNAR RVEF 0Z{k# 55 L, open circle (&
44> 72 [ElE#, nifedipine 10 mg # & F L RES)
BOAR & MifT L7zF» RVEF T& Y, 4 RVEF
1T +8.6% (25 watt), +6.4% (50 watt), +2.6%
(75 watt), +4.6% (5 r1%) L FBRFE CIREE 34N
kL7 (Fig. 9). & & iCiftk RS 95 (B
1A 0o 5 B8 22 5, .0 fiE 4 1) i nifedipine
# 5 i1 % © 4RVEF 3 +0.6+4.6% (25 watt),
+1.643.9% (50 watt), +0.84-4.3% (75 watt),
+2.842.4% (5 318) L BB 35 W TIREDH
MERLEPEROHMT R -, KILE, O
% 0% ki nifedipine ¥ 5-31 0 EBRTR L O &
KEHFT 2 h # h, 133.8+17.5mmHg (¥ #
H#FE) / 84.84+11.5 mmHg (JLIEHIE), 74.9+7.3/
4 X 9 155.3429.2 mmHg / 83.84-10.2 mmHg,
122.1+17.1 / 43i2%{k L, nifedipine #¢5-1% D%
A 133.8419.8 mmHg / 84.54+11.3 mmHg, 81.8
+122 /4% X b 150.04-24.0 mmHg / 79.84-10.4
mmHg, 126.04-16.0 / 4% T - 7= (Fig. 10).

Iv. =% £

BFE, ADBEHE DRRIT X2 RE DIRAT & Rk
IZBE DRBOBEECHELRET 3OEE K
HFTdhY, HEFENICHESARCEAAR &
FRALAXOET 220G H TR Y,
9mTc F/IAWIC X 2.0888, Tl i X 5 /i
MAMICBNTHEINERBEVED LR TS,

LA L7z 23 B EREMT 12 3813 B .0 34T o BSix
9mTe FEHfLEMIc X % first pass D £ Rl L
B L O FAgRE 0 ZRTFME T D RVEF Ol & i [R
BEhTE e, —F, HLROMHFRRFTER
MERATH 12D W ALRE « ALERELEORIHIC
BHEL, BICALARPEREN S LALF DL
K, BRCHENZOEMIZELICHEES. LoT
ENRNL CRADLE « ALEOSBEICESARH Y,
YUFH AT OREMELATSMLICHRTH R
DRHEShTLES. (AR ToResknst
TR EHERICELENERL, ARTRRE BT
THEZENERETH -7, DX S RRRICEBIT
BADMBREOFEMIE LD TAFTHS. AT
TR 5 2378 I EE 2 88 % F W T mKr A0
intervention study ~DRAL & il Ls - = S F A
PARBER LRI LTIV, = VF & — ik
(omTc k&) ic & 3 RVEF & Mg L Big s
BB TWS. %3 bilateral hole collimator
CHRATEML 30°) DR+ 5 2 Lic X b AiffghE & o
vF A7 ORBEBAIBE L DARIRHL 30°
T ®» RVEF 0 fll#1T-7. &5ig, ek
IR S T2 E8ERERE 13 7 o 81mKr &
R V—FDFERICE > TRy 27 759 ol
BEBIEMC L ED. Thbb, ALSMTIC
BLEARSMLICEWT, R0z, £
DRIDR Y 7 759 ROEEBRDLEL, Lk
LREREREL LY, Brx 0AWMRREITY ©
LATE S, Ham 59 O 81mKr O ffio 0>
BORy 7S5y v Fix 10% LT CALDEER
BERHTHBHLERTVS.

LALERD, Yx2x1L—FZ0L0R10
mCi &2/ 72 <, DEOEHEK TORITIZAS
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YXEFELRLTV. Lo THEHRHOTIRE LA
BHEORBARFEITO 2 LRLERARTH
5. %# 3 81mKr o single elution (10ml) &
continuous elution (30 m/) ©®» RVEF ¢, 99mTc-
HSA (20 mCi) ® RVEF # [a]—#] « [Fl—4&:T
TR &, # D accuracy #ETL7 23, single elution
BTRPRDVDOATYXEET D L OO continu-
ous elution ¥ Tt + A ICREICH X BBMHET
~ERRERL.

BRRH 72 Z O Y= XL —# system DFEH IZH
T oT, ZEFE X pEk 9mTc-HSA o gated blood
pool scan IZ W TERIFHL 45°, symptome limit
exercise stress test {2 TFTih i T v 721010 i p4:
DEBERRIC, ERETEHALALTHELZNE
#%, BIAMERIEA & L T #IR% L% LR A
ISDN %, H%ARERIEH L L TEINRR M HLHE
#l nifedipine % & T 1%, O FESRL AR L, &
okt s EFoOMRE LD Lick Y, BEE
B~ ORI & R4 1o, AFER T, ISDN o &
FROIGRIERIC X 2ATATERIEA 2, nifedi-
pine DFEMERILIRIC X 2 HARERIEN X
Y, RVEF OJGEEZ ZRIICE », L% 50
watt OPEEAT THEZ LR, EAARRR
LLToOETn ba—VvoERAMEREEEL, BE
ATETOEBIRE~OBIEE TR & L e, Lud-
brook %12 i1 nifedipine BERE - ABILER
HRBROEMICK Y, ATAFEREZ ZRHIZITS
ELTW3 A, EHEORE CRARRIEEDOK
EIRDEDP o, ZoKICBELTE, K5 0RK

R L IRRZ D, BELFFMIER LA,

i, & X v, nifedipine ®» RVEF ~ o {E f i3,
ISDN ()b LBEECH - T b, BEFOEEE, M
TERE E2 B R LHFARES FRAMIRET
LB,

Bolf, 81mKr Sffix oL iVvWic AL BAE
B ORI HIAD TWS., Ham 513 i3 81mKr
OFHREACELTOMAY 7 7759 v FRRED
HEMZ R, Caplin 519379 7+ v LFEE
IR 195mAu CERHI 30.58) LY 7
FrEREBEL, ZOFRAEERFLTVWS. £k

24 3% 5 5 (1987)

Martin 519 3% £/ VK E B W THAUBER
E~DIEAERATWS A, Z Dk 8mKr i
U, PRHNEL, ffid o o L b RE
BEIPEZVEERDBE EEZLHR, Ry
Uy RORLICTREET S5 TS H. FHEM
YrF U5 LA &R T W 3 9nTc-MAA L
8ImKr %t & 1T o 72 25, 9mTc-MAA R Xe /&
EoffivyF I aEEL 2 Y 7 v LRBRICEH
DHEEE study ~DJERMFIEETH Y, [FIRFICHHf
It - MR study 2 PF& THEFTRIRET, Z0HBH
HATRRENS., HETREILRERBOoEW
¥imlr 2 HWT/NEY v v MRBZFIH L AD
HEERZOHELES ZW|ENREH, ZOHFTO
WoZ ) DISAMHFEShS.

V. &% B

$imKr i3 BB OoBEYBEETH Y, Al
BRERR T B R i A RTRHE 30° i TRERE AT
T, EE) - EHAR R ¥ o intervention study
~OFRMEERER L. & b i ¥nTc-MAA %
9mTc-HSA 7 ¥ ol + 2z Licky,
FififL i - AR & DRE DBAfR 2 FE T &, Ak
DIGAPN - ZH5HFTE S,

R AFEORBRICEL, THR¥E WKW IR
KEF—NEHR TR, HBRFEHEFRE 4 AR
ABE, BIUHECZZWHTE o EPRES A7
AV T EOERICEHOEERLET.
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Summary

Evaluation of Right Ventricular Stress Test
by Ultrashort-Lived 81mKr
—Using r-camera—

Yasuaki KAWAMURA

The First Department of Internal Medicine, Toho University School of Medicine

To assess the availability of 81mKr using 81Rb-
8imKr generator, I studied () reproducibility of
81mKr-RVEF measurement, and compared 81mKr-
RVEF with 9mTc-HSA- and #mTc-MAA-RVEF
first pass study, (@ intervention study-exercise
stress combined with drug administration (iso-
sorbide dinitrate, 9 cases; nifedipine, 9 cases).

Reproducibility of 81mKr-RVEF measurement
by continuous elution method was y=0.92x+42.7

(r=0.97, p<0.01, n=9), and correlation with
RVEF of 99mTc-HSA and 99mTc-MAA were y=
0.97x—0.4 (y=0.97, p<0.01, n=9), y=1.0x—1.8
(r=0.86, p<<0.01, n=9) respectively. Furthermore,
ARVEF during bicycle exercise was increased
significantly (p<<0.05) at 50 watts between pre- and
post-isosorbide dinitrate administration.

Key words: 8!mKr, Ultrashort-lived radio-
nuclide, Right ventricular ejection fraction.
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