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"WKr il X 245, A ORI T 5% 0%
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I. #

BImKr % K—F ZAFEAKE LTHWD Z LIC K
DEL L TALROFHICISHT 2 ke RFEL
7. Lad, AEEAEERSBH) THDII L
BRI AT, BEL7 7 — & b S REE BT
% Z LMNTX, interventionstudy iZb B H TH
5.

AL TIE, SIMKr i X B4R, AUEREDR
flir LT, () AicB)sa2ERANRCLD
FiBRH 4y (RVEF) o, (2) By
% EEERFIc X 5 RVEF 0% H), 3 =ZRH7H
PRSI B 2 EEE OB I >V TET ORE
T -T2 DTHRET 5.

Tuj

II. 81mKr ;¥ A Bk

SIRD-BIMKr Y= 2L —F (HEAV 74 Vv 7
24 ) & v K — 7 2@ AR L L7 (Fig. 1-1).
Fhbb 5% 7 Ky ke THKr #EHT 55,
CrexL—HORFMEIc2ml, 20ml DF 4 AR—
P EREG A EREL, 81mKr # 10 mCi/2 ml &
LCiitL, 20ml 5% 7 FodERICT 7 7 v
At BHI IRV R-TREANTZS. O
R, ADRICRIT BT 7 — A b S AR S
b BEA IR 1 Sy ORI IC THER LT T E
5. —7F, Fee ALY A B E & Rk
2, BEARY 7 EHOWTEAT S HOT

* ESIRBREVR £ v A — I
{45648 H 18 [
BksEZfr S64£ 11 H6 H
BIRIEERSE © KATHEE & 5-125 (B 565)
[ESL RS+ v 7 — S
o E E

MR FER* N REILY

» % (Fig. 1-2),

L. Fi&EH LURR
BEREIIZ RAO L L, BREE=) 2 —2 &3k
EL7YvFH AT (Ohio-Nuclear T 410S F) &
FUSAVTHERLIEI=a Y Ea—F VAT A
(PDP 11/60, 128 kW) % Fiv, JHERE Y =5 =
248+ 2Q1G) iz T 8mKr # R— 5 2 E A, 1 #[H
12207 v — A (50 msec/frame), 20~30FbfE] 7 — ¥

INEXFTH. 2WT, UTFO3IEBIZ>WTET
DRFE X 7.

() Aok s2#BAR R X 5 RVEF
DEH.

Rl—BFicT"Krick 57 7 — A b RER
1~2 43R O SR < rapid, moderate, slow @ 3 B¥
B (B2 1%, 3.6, 9 #/20 ml O &) 1 531) THHE
L RVEF #&H L7z, 5l&kE, *mTc-RBC i
X577 —AMRREERBEMLEDY.

RVEF 0BEHFFET Cloiies L 7z ki i
WO DAL, QDS Ny 77700 F, Q=K
FOBEOMELEEF L LBLHEREREL,
RVEF=RVEDV-RVESV/RVEDV (RVEDV=D)
—@©@, RVESV=0-Q@-@) XV HEHL%. ZZ
< EDV, ESV 3z h Zh BRI L& B D
BTy METH B, S OEBICIRERYIERIC S
i % 3~4 MO % RVEF b L7z, HRIE
BB ICBMMOEBISESITH 5.

Q) FEfiMc BT 5 EF AR L 5 RVEF 0

)

Bt 4 EFIB X IR 4 JEFIC TEAME
AT A—-FEAVEEAREE BT L. T
b b FR (REST) i 5] & 5 & 25 watt, 3 5]
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(EXI), 50 watt, 3 4315 (Ex2) 0EEBAR & T,
ENEhORESATYMKric k57 7 — A& F YR
Z 1T, (1) LRERDHET RVEF 2 HH L.

() ZRFHAFARLICBT 2 BEEOHE

RIEFER 6 EFIC TERFHAFHRLOHFERLD
R 2 DEEEY T 2720, AF, A=RICE
T BRERFIREEH L, HE» 50 RIHERO
R (T1/2) BXOAFEE0 1EHABICH T 5 4
BiAK (Rf) 2R 72,

Iv. #% &

() BEFRABRICONT

RVEF B H DB > S5l A S5 o S8 i 2 7R+
(Fig. 2). rapid injection TixE; R 5 Ic TT4T
Mo &A%, slow injection TlI 24 7z |k
THZ hia LT, ¥ 7z moderate injection T
WHEDOPE &2 RT. AR HEk i §& v RVEF %
BT 5 L 54.4,51.2,47.9%Th - 7o, L, 155
#iz T Table 1 @ X 5 iz &K ABRIZ 331 5 RVEF
% B+ % L rapid injection T3 ¢, 7 slow
injection T K < B & hiz.

Calculation of RVEF by 8'™Kr

1. Rapid Injection Method (Repeated)

5% glucose
RVEF, CO

2. Continuous Injection Method

co

5% glucose
Infusion Kr-81m e
pump generator -

Fig. 1 (1) Rapid injection method, (2) Continuous
injection method for measuring of right heart
function.

18 % 10 5 (1981)

Table 1 Rapid injection effects in S cases of normal
and 10 cases of CAD.

RVEF (%)

No. Case Rapid | Moderate | Slow || Mean
1.] K. M. 56.0 54.0 480 | 52.0
K. H. . ; X
o B E e e P
54.3+23 ’ '
4.(N. S 58.7 —_ 55.8 || 57.3
5 |WE 55.0 55.0 — 55.0
1.] Y. K.(AP)[ 51.5 48.0 415 | 47.0
2.|H. T.(AP)| 52.6 49.6 51.3] 51.2
3.|N.M.(AP)| 51.5 50.0 46.7 || 49.4
4. | K.E.(M) [ 54.0 48.0 48.0 |[ 50.0
CAD 5. | W. K.(AP)| 47.9 50.2 446 || 47.6
482+t46| 6. | T.J.(M) [ 47.2 43.0 388 | 430
7.| K. F.(AP) | 60.0 56.0 54.0 || 56.7
8.[0.Z.(m) [ 45.0 43.0 — 44.0
9. [ H. H.(M) | 56.0 50.3 47.4 | 51.2
10.| Y. S.(M) | 44.1 42.4 379 | 41.4
15 Mean 52.8 49.9 47.1 || 49.5
' S.D +49| 48 |+54| +46

Table 2 81mKr repeated injection method for exercise
study in 8 cases.

RVEF (%)

No. Case REST | EX 1 | EX 2
1 K.M.(Nor) | 54.0 | 59.2 | 62.2
2 | T.S.(Nor) [ 53.0 | 59.0 | 61.2
3 | K. H.(Nor) | 55.3 | 63.8 | 60.0
4 | W. E.(Nor) | 55.0 _— 61.5
5 [ Y.K.(AP) | 47.0 | 52.0 | 54.0
6 | K. S.(M) 52.0 | 53.1 | 535
7 | K. E.(M) 380 | — 42.0
8 | K. E.(m) 500 | — 45.2

2) Efutyc 1T 5 RVEF o #)ic >\

EEAR 21T - 72 8FEFIO 5 b THERIC TEX
XV EX205% RVEF @ FR B i-. 72751
FEEELAOEL 72 EER] (No. 8) Tid LZFERFIC
W UEB AR RVEF OB %75 L 7z (Table 2).

Q) ZRFPAFESRLICONT

FE, AR 2RERFIM#RE 25 L, EH
Blic e L = R FpBAFARRES TR EEE IS UA
a0 RIESK (T1/2) B HICEN TG (RF)
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SIMKr iz k B4, AWM BIT BB D

RVEF
1. 50.0
1 2. 54.5(54.4)
3. 58.8

Rapid

1. 48.1
2. 52.3(51.2)
3. 53.3

Mode-
rate

1. 43.7
2. 48.0 (47.9)
3. 520

Slow

Rapid injection effects

Fig. 2 Rapid injection effects for calculation of RVEF
by first pass method (A (yellow), RV, C (red),
lung, D, (blue) tricuspid vulve)

(a)

T.R. 2/4

(b)

T.R. 3/4

Severity of T.R. by 81mKr

Fig. 3 Severity of tricuspid regurgitation (TR) by
81mKr (a) TR 2/4,(b) TR 3/4(A,RV,B,RA,C,
lung, D, tricuspid valve.)
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LEfEx Ry, Fig 3 c@FRF 77—, A=
BREC L) ZRFASHTE2/4, 3/4 LEZ L
JEF 2T, (T1/2, Rf) iz ZzhEh (5 sec, 0.30),
(6.7 sec, 0.38) TH 5.

V. £ =%

8ImKr o §, DR FIFA L TR — 5 REAEEI
IVHIEL 7 7 —R b RBER T, AFE, A
BrE L ERMICEE T 2 AR L.

AWBMANRIC OV T, BERFIMRO L
FAZEOMHORE, A=FHHES X CIRE O RI
EEEIRVESOMEAE L, AERAKICER
BEIFET S RURAENICL Y £ 57 RVEF
FE®i, —F, TRPRIARFHRHEO Rl RE
DEWES LY S & 5 © TRVEF 3§
WIZEHER B, L7235 T, RVEF EHOR,
BZEHNT A Y k—7® incomplete mixing 3R
Eha., F27-9Tc-RBC itk 377 —R ¥R
HEx T L TW5215EH)ic T, RVEF 2+ 5
L0942 L RiFntERR Ao, LT LD
RVEF OB H TR RFVBARIC BT 5 1L L A D
X 72 Ha s B3R B 72 81K DR BAD FIE 1T
BEELESEVBEERES LoD 2 EVWEEZLR
5.

Lz AT, YMTCRBC i kB F ¥ — b i
Ti¥ LVEF il LAZEOBOEBROR & » K i
7272% RVEF 0BEMIZ7 7 — 2 P " 2ERT
hTna., Lad, FERREFRZEETHE
intervention study iz 5L TW5., ZD 1L LT,
Btz 81 2 BB ATFTRI% D RVEF OZEH»H
SAELTIHEDTFHMEEZ R4, ARICBITDE
FTEEEBI 0BIERD L Ot ¢, AEBIRPAER &ic
B oBRMEITRO)FETH 3.

DNT, AEEEORIE L L TEZLAHAEIE

DIz R4 7. ZTOERMFHEICOWTIR, A
B O RI HRR L AEO R RIER X D FEifk
PEHT A HFEZEREL TV AY RZ0OFEMITE
DEEITHETS. Lrl, AERIT—TVE
FERAEF FFSE0 LS o FRIcERS
BWHIEZ LB, »o8mKriz X ) FEEE, K
AT Lo d WROEB X IR 52 LA TE
5.
BEEAEIC O WTIE<AVF &7 — MEDIEAR
X O" intervention B#iC 3813 3 FHBIARERALIC BT 5
B OB S LS O RHEC AT 5 b 0
LLTEx bRz ERBMEEhTNWSY 25, fifi
BIREBALIC 81mKr 25T A E TREMEI K & S
PO D Ny 7 7S5y K EOREREY &
— S ZFAEOFHFENKTHE EEXONS.

VI. #& i

8ImKr |z & % K—F AFEAEE AV, HEREHIC

HE, AUEEZIET 2 HEFRAE L. Ak
* FivT (1) RVEF EHOBRO&E A % &,
() Ltz 313 2 H0TFHE ) ZRFHASS
LM PV TET ORI LT .

x ®
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2) MEFEEE, WERMEE, i LDRITUIVATTT 4
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3) FEAHERE, HEEE, M ORIT7TUOFTTT7 4
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Summary

Evaluation of right heart (RA, RV) cardiac function
by short-lived radionuclide ('=Kr)

Tsunehiko NISHIMURA*, Toshiisa UEHARA*, Kohei HAYASHIDA*
and Takahiro KozUKkA*

Dept. of Radiology and Nuclear Medicine National Cardiovascular Center

A short-lived radionuclide (81™Kfr) is potentially
an ideal tracer for the determination of RVEF by
repeated bolus injection without measuring left
heart, lung, and background. We decided to
evaluate 81mKr for RV, RA function; especially,
for the application for intervention study.

(1) Evaluation of rapid injection effects.

The value of RVEF was calculated by repeat
bolus injection of 81mKr in various speeds. RVEF
was increased in the rapid injection, while decrea-
sed in the slow injection because of incomplete
mixing of RI in the right ventricular chamber.

(2) Evaluation of exercise RVEF in coronary

artery disease (CAD).

In CAD patients, RVEF from rest to exercise
were not significantly decreased, while decline of
RVEF indicated right ventricular MI with severe
stenosis of right coronary artery.

(3) Evaluation of degree of Tricuspid regurgi-
tation (TR).

In patients with valvular heart diseases suspec-
ted TR, the time activity curve of RA, RV by
81mKr was generated. The degree of TR by radio-
nuclide method was good agreement with doppler
and RV graphy.
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