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Table 1 Classification of patients

Aortic and/or Mitral Reguigitation 16
Coronary Artery Disease 16
Primary Myocardial Disease 6
Mitral Stenosis 7
Others 25

Total 70

BT 64X 64 DHEFEY A X TR —L 7 L—2»A
E—FIZX 9167 v— Az L TT - 72,
WTFRHDOBEFRP—EFRD Y #2567 v vk
WELLE, T—ARMEKTELE.

ERBIVAEROZAZRICRNT, LERH
B L UMERIGIC B T B DERE, Thicy
775 D3 PFICTA MRV X BEOER
RREL, BHRFEH & FRFICEZD count out-
put GLERBGRICB T BB T~ M b IUMER
HpcBI s v MEERLLL D) BEUA
S count output #Rd7z. Ny 7 S5 v Fidin
BRI SREE X D A 3 EFRBEN AL T IR D
6 & TOMRIR OBAOHEIR & Uiz, FLED
BRI EIRE, RIZ7UXA 7774 BIV
vEAE— R X B LEOBEESHE +ABIELICE
TiTofz. k¥, YR TOEZEFHRSLIOA
HEHRBOEREZ, zhFh 59.7+8.72(n=16),
42.6+5.87 (n=14) TH 5.

W4y, Regurgitant Fraction (LLF, RF &
B&3) % ZE=E count output %> & 4538 count output
PRE LML XA count output TERL7ZZ D
DLEZELK. Thbb,

RF=(LVCO—RVCO)/RVCO=SVR—1

LVCO: Left ventricular count output

RVCO: Right ventricular count output

SVR: Stroke volume ratio

fFR LB, ~—%k 52,000 o€ = 1+ v
¥—474 .2 Y # — & 23% L« PHO/GAM-
MA LFOV v v FH A 5B X VED 7 — & L
& SCINTIVIEW Th 5.

BRBEOHEEIAE T MLAO 45° (ERi&HT 45°
TRIEZFEEZFEMI 10° EHAD I T TH~—L TH
BRI E AT - Tc.

20% 3 5 (1983)

Table 2 Regurgitant fraction values in 16 patients
with valvular regurgitation and 54 control
subjects

Patients with aortic
and/or mitral re-
gurgitation

Control subjects
without shunts
or vulve regurgi-
tation

(16 Patients) (54 Subjects)

Regurgitant
fraction
(Mean+S.D.)

1.684+-0.99 0.29+0.28

(p<<0.001)

MNRIEZWETHERBHRE L LT, KEIRHAFH
SHARLNE ¥ 7 3 EIEF AR 21661, EEIR
REBL6G, REMELAERE 6 5], BiIgRKAEE 7
B, Zofh, HHRCEEEE L WERELEEN
25l AR 7041 TH 5 (Table 1). 70 o 4Ffimsy
ik 17mE~73 5%, FIFHE 52.5 5%, FBiE4201,
ZH28FITH 5.

70 filrh, 55 flix FfERE Multi-gate i & 121ER
W I DR L TS 5 2 W4T L, 15 S N 7ol (Sel-
lers 434H) L HlE Uiz, AUt fBR S
D YL, KEPRFFAFHALE L BB SE
DEBENE 3 BITH - 7285, MIEFHEAHASE
Wih b Sellers 43%8 1 EELUT OIRIE Bl T b - 7
7o, KEIRFHASARSE L LTHB L.

FHEBICLT =NV v F 5T 7 4 2 GTTE
T ERWFHERBRBBE Bl WT, FHHET
LTEURE FHi# 4 48EC RF 2 5L, RF
DAL T ERE L 72,

RF ofF#ttic LT, —E#HHEZBWTRE—
B#EICE Y RF & SEIGH L, B0 R UERE
X AFEMERE L. ¥, BREZBRENR
—fEplic LT RE 25 L, BiasREHICX
% RF 0—ER Rt L.

1. % )

EEVHERBRE L H T 55 (166]) © RF 0
SEHiE 1.684£0.99 TH Y, Wi - EEKEA LAY
7 (54%1) » RF 0 0.29+£0.28 TH -7z,
AFRBHCHEL THE (p<0.00]) iZHEZ T
L 7z (Table 2).
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Fig. 1 Distribution of regurgitant fraction values in
control subjects and patients with valvular
regurgitation, Sellers criteria I, II and III, IV.
gD 7 —F Nikiz T b 7 Sellers 43%H &
DXHTE, EXEFHEF LEVWETE, RF
1.2 225 —0.29 ofFPAIC 4 L, Sellers 4337 1,
IMETIE 1.3 26 0.52, 11, IV ETiz 4.1 525
1.1 ofFEMNICHMA Lz (Fig. 1). =R —EE
BYVAEVWER LN, Wit EEEF LEVE
Tt 85.29 (46/54) R RFOSLLF Thotz. i
WM ERREFLEVWHD S, RFOSLLEZRL
72 8 Bl EBIRE R 6 B, JRFEMECHIE (FERZY)
1§, EIEFESE 1 T 7. Sellers 5547 I,
IIE<TiIz2f, RFOSPEZRL, HLIVET
1124, RFE1.0ETH -7, RF BRADEEZR
L7ERNZ 6B TH 7223, ZDH b 3FIIEEER
HICAEILRER T 2ERTH - 72,
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Fig. 2 Changes of regurgitant fraction values before
and after operation in 7 patients with successful
valve replacement and 2 patients with un-
successful operation.

FITAIH (- Hily Multi-gate V5 & fiifT T & 722
EWTHEFBEB IO 5 B, FHIARIHBI 7 ik
24, HBREREcKFES LY, FIRERRE
FEAESF Uiz 25EH)ix RF G IEEHEHEICHFES LR
»» =7 (Fig. 2).

F—MREIC & 3 Btk D & LEE0 /IR,
EFNC X D BT ENHbAIL OOHER
BIFTdh o7 (Table 3). iz sREHAMOBIHMD
7=0.954 L b » TRFTH -7z (Fig. 3).

Iv. & f

CEFI1) 265%, %M KBRFAHSEE
(Fig. 4)

Table 3 Intra-observer reproducibility of regurgitant fraction

Regurgitant fraction

Disease

Mean S.D.
No. 1 No. 2 No. 3 No. 4 No. 5
1 AR 3.04 2.55 3.39 3.60 2.50 3.02 0.439
2 AR 1.06 0.79 0.87 0.96 1.24 0.98 0.156
3 AR 1.60 1.25 1.24 1.46 1.37 1.38 0.135
4 CAD 0.22 0.11 0.08 0.27 0.18 0.17 0.068
5 PMD —0.04 —0.02 0.00 —0.05 —0.03 —0.03 0.016
6 MS —0.21 —0.28 —0.38 —0.31 —0.18 —0.27 0.072
(Post-ope)

7 CF 0.74 0.48 0.49 0.64 0.97 0.66 0.181
8 CCM 1.95 2.60 1.38 2.58 2.80 2.26 0.525

AR; Aortic regurgitation, CAD; Coronary artery disease, PMD; Primary myocardial disease, MS; Mitral
stenosis, CF; Cardiac failure, CCM; Congestive cardiomyopathy
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Fig. 3 Correlation of regurgitant fraction determined
by two observers (A & B).
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LA Gk Sellers 43¥ IV EE o KERF R
25 L P s hie.
KERFEHIETH SBEOLT =Ny v F T
774 Tix, EEBIVABOLKIIHERL, &£
EFHEIT 367, AERHFX 31% LIETL,
RF i3 042 Y EFEICHES e, iR 0ERE
(Dxa—, LEX%) 2T, ¥FEED LR,
FHiRIE L Bbh 3.

GERI2]) 375k, Bk, MESREERKTIRS
FASAR2JE (Fig. 5)
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Fig. 4 End-diastolic and end-systolic frame images of 26 year-old male with aortic
regurgitation by multigated equilibrium scintigraphy. RF value of this patient
reduced from 3.1 to 0.42 after successful aortic valve replacement.
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Fig. 5 End-diastolic and end-systolic frame images of 37 year-old male with mitral
stenosis and aortic regurgitation by mult-gated equilibrium scintigraphy in the left
anterior oblique view. RF value of this patient increased 0.63 to 1.1 because of
mitral regurgitation following unsuccessful open mitral commissurotomy.
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Fig. 6 Geometric correlation of the tilting angle of the detector and ventricles.
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Fig. 7A Endodiastolic and endosystolic frame images of 49 year-old male with myo-
cardial infarction. The cardiac catheterization showed no regurgitation or shunt.
Regurgitant fraction value becomes slightly high with the angulation of the

detector.

B Endodiastolic and endosystolic frame images of 55 year-old male with angina
pectoris, without vulvular regurgitation or shunt. Regurgitant fraction value
becomes increasingly high with the angulation of the detector. The angulation
of LAO30° permits the best separation of left ventricle and right ventricle.

iR EESEEHELIETH Y, FEXZAFT
B3 L) REEENZEEOMIC, RIBEROBRA
ERAkECHELTL 3. REBOBEBAEI M
Ficoh T, HRHERE L EEMEBERTES A
AR IEEh, RF 352 7 % (Fig. 6).
bhbhizRHEOEAHES MLAO 45° 10§
—LTF— 2% 1T » 72, MLAO 30° ©TF5 —
BRMELT o e F D EE, FEOHHEN BIF T
i REBZELNBHAENRD S, LicdisT,
FEFIIC X - TR o EHAHAE (LAO) (ZEE
FRETEIBL, A A=VE EELHEEVED
BLOMET 2 ERAE L AL OEFI TEIRET
55 (Fig. 7). EBEOF—FERICH - Tid,
CRT L CERLAENHEDL & < ST 5 HAA
ErEx 0EFCRBIRTORREELZ L LD Y,

EHAP LT —FRMT B L bLELEbRS.
EEEENE L ET LKA, EE¥HER
B B oW R O BRI REEC s 5 L oWED
b5, SEOBREFIO S L, ERFEHENISY
DTFERLCERR2HTLHY, & HIIENHTRE
TH o723, RF1.20, 0.61 & 0.5 P o BEE
BRL. ZOREELT, EEOERAAIIEKIC
X3 T BOBESFAORT, EELER, EEL
FEOHMEN+A TR, BLBIRRESE# L2
Stz tBNETbNS.

¥, EERTTIRBEDLEZTLL, r#o
EEHMOBHF BB nwa A A—=T S a
Y A —xOFERICX Y, FEEFEIO RF i3k
¥ lEWENE L, RPERERENEON
3rBbhs. RFEHIEL, YEogi+4

Presented by Medical*Online



264 BE¥
REEETE, SOLIBHARBREIELNED
D LRSI B,

FHTEIEICB T 5 RF O l#E <X, Fificky
MR AELE LR <k RF RERL, Fiik
BRESEFHEITEE LIERAICIWTIE RFOE
#ibixaohihrolk. 20z L IFHRERICE
s Multi-gate %% vy, RF 2B H+5zZ LiC
IV FHRERRHET I OERTH B LEDL
3.

P2, FfEREE Multi-gate 4hi2 & » TR 72
RF i3, I=avFa—# FIHIc & b Bk
bh, EBREHIFER L L CEEVHREFBRE L
ISR L DB, T, FREOE
EEOMEIcEbO THERTHB LBbIS.

VI. #& S

FROHEBICR L, Ay Multi-gate $Eic X 3
WiFE4yEl, Regurgitant Fraction (RF) # & H L,
ZOHAMEICOSWTHRE L.

1) JE#fgpl <k, 85% 23 RF<0.5 #5711,
EEWFME BB T 13 265 RF>0.5 &7R
L7z

2) RF MBS T Sellers /34 DFEEE
MLz,

3) EEMFMEFIE B OFMRRTHER T 1T ik
O RF ZIEEL L.

4) RF QIEICRBIT32HIMIRITF TS o7z,

5) fihE Multi-gate iz 33 < RF (3 EEW
TEMEFRIREE B o R EEHIE 3 X OV F A1 0 -l
T THERATHS LEbhk.

FROBEIIH21E R AHESSRAB X CH41E
B R E AR ARSI BN THH L.

20435 (1983)

X ®

1) Sorensen SG, O’Rourke RA, Chaudhuri TK:
Noninvasive quantitation of valvular regurgitation
by gated equilibrium radionuclide angiography.
Circulation 62: 1089-1098, 1980

2) Rigo P, Alderson PO, Robertson RM, et al: Meas-
urement of aortic and mitral regurgitation by gated
cardiac blood pool scans. Circulation 60: 306-311,
1979

3) BNFEE, KKEAT, BEE®, AL - A0
Wb v bl X 5%, SREOIE. KEY
18: 821-824, 1981

4) Sellers RD, Levy MJ, Amplitz K: Left retrograde
angiocardiography in acquired cardiac disease.
Technic, indications and interpretations in 700
cases. Am J Cardiol 14: 437-447, 1964

5) Sandler H, Dodge HT, Hay RE, et al: Quantitation
of valvular insufficiency in man by angiocardio-
graphy. Am Heart J 65: 501-513, 1963

6) Parker JA, Uren RF, Jones AG, et al: Radionuclide
left ventriculography with the slant hole collimator.
J Nucl Med 18: 848-851, 1977

7) Gandsman EJ, North DL, Shulman RS, et al:
Measurement of the ventricular stroke volume
ratio by gated radionuclide angiography. Radiology
138: 161-165, 1981

8) Steele P, Kirch D, LeFree M, et al: Measurement
of right and left ventricular ejection fraction by
radionuclide angiography in coronary artery dis-
ease. Chest 70: 51-60, 1976

9) Maddahi J, Berman DS, Matsuoka DT, et al: A
new technique for assessing right ventricular ejec-
tion fraction using rapid multiple-gated equilibrium
cardiac blood pool scintigraphy. Circulation 60:
581-589, 1979

10) Nocid P, Corbett JR, Firth BG, et al: Radionuclide
techniques for valvular regurgitant index: compari-
son in patients with normal and depressed ventri-
cular function. J Nucl Med 23: 763-769, 1982

11) /NEETE © FHR Multi-gate JRic X 2 EEWH SR
R B OM TR OEBRAFHEICE T 2 LRl 5 O
I BEERRORFZE. BIGES  59: 683-696, 1982

Presented by Medical*Online



265

Summary

Quantitative Assessment of Left-sided Valvular Regurgitation
by Multi-gated Equilibrium Scintigraphy

Shigeru Kosupa*, Etsuo KUNIEDA*, Yaeko TAKAGI*, Atsushi KUBO*,
Shozo HASHIMOTO*, Isoo KITAGAWA*, Toshikazu SANMIYA*, Masato TANI**,
Makoto AKAIsHI**, Hajime YAMAZAKI** and Shunnosuke HANDA**

* Department of Radiology, Keio University School of Medicine
** Department of Internal Medicine, Keio University School of Medicine

In order to evaluate quantitatively left-sided
valvular regurgitation by multi-gated equilibrium
scintigraphy, regurgitant fraction (RF) was defined
as following, RF=(LVCO—RVCO)/RVCO=
SVR—1. LVCO; left ventricular count output.
RVCO; right ventricular count output. SVR;
stroke volume ratio.

RF values in 70 subjects were calculated after
multigated equilibrium scintigraphies were per-
formed. In 859% of 54 subjects without regurgita-
tion, RF was less than 0.5 (MEAN4+S.D. 0.29
+0.28). In all of 16 patients with mitral and/or
aortic regurgitation, RF was more than 0.5
(MEAN4S.D. 1.68+0.99) (p<0.001). Further-

more, the value of RF indicated the severity of
regurgitation based on Sellers’ criteria determined
by contrast angiography. After successful valve
replacement, post-operative RF reduced and were
within normal values.

We conclude that RF by multi-gated equilibrium
scintigraphy permits noninvasive, quantitative
assessment of left-sided valvular regurgitation, and
RF is highly reproducible and useful for post-
operative assessment in patients with valvular
regurgitation.

Key words: Left-sided valvular regurgitation,
multi-gated equilibrium scintigraphy, aortic re-
gurgitation, mitral regurgitation.
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