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Single Photon Emission CT % f\ 7z .0 A R .0 77— v
A% p VIT X B EZEVTESBERE O RE O E

Rk = )l =
MiE & BHE =
fhE2 IER* R
A OIEAR* SMUHEEFR

ITEEAR W
G BT MR B
R AT KA RET

BEE EEVREABRBERE 144, BHRCEEEZALEWEEOEERE 144liconT, SPECT %
BV DHERML 7 =V 2% v 2 X ) HFERE R, X ORI EIER O Sellers 387 & HazL /2.

SHRG TR BOF-I91% 5.84£5.9% (n=14), EZWFHMRBIRER TI1LFH42.4L15.8% (n=14) T
H Y (p<0.001), W2l o sensitivity 1% 93 9% (13/14 45]), specificity 1% 1009 (14/14 f5]) T - 7=. Sellers
II BELLTF DEREER R D 4 FEB D WFRR O IEEE 24.6410.1%, 11T BELL 1 o & BE ¥ ¥ o 10 5 #1 49.5+
11.09, T& Y (p<0.005), WFERER] 7 EEWFE 2 EE L IE2 3 5 sensitivity & 809¢ (8/10 f7]), BREE 1 i %
BREE L IE22¥ 5 specificity 1% 75% (3/4 ) T& -7-. SPECT # B 7= LERIHLL 7 — v 2 % v Vi ik o

FELIVOEEEND

L xZC®Ic

EEVFERBERBIZRBNT, WRBO M
EREEQOHEICEETH Y, Hric Sellers IIT B
P EOBESFITFHROMRE LS. FITRHIR
EICEL T, IESEAESARE, B mE, &
VAR AR O R b EET H 5 23174,
WRL 1 >OHEELFETH S,

FREFFRIC >N TIE, XBOMEEZICBNT,
Sellers /38HiIz & v, IE~IVEDEMMAITHbA
TW 32, ERABICIX area-length ¥ 72 £ IC
X W EH L7 & 2 i3 @ stroke volume 7> & Fick

* AR R AR
** 7 FEPE
e ] F=MF
R R T Ok B R B B A U R
FREEE RO MYRBERS R
Zf 60451 B 10 A
BFEZ 1 04E2 B 2T H
BIREERSE | BRSO AR 7-3-1 (B 113)
FORREE M BRI ARt
K # b3

CEbDTHHATHY, planar X D LEL TV 2.

i, BFEFREL L LY EH L~ forward stroke
volume 2V Ztizkvkwbhs, L LE
BHTHVRETHS.

BEERETI Ry 77— THROEEL »
SREZMATREL & - T & 225, TR,
specificity (24T LHEBHRTWS LW X 2w,

BESHREL VWD TE 22, &0 planar
i1, FHEREO LAO HiG AR LARD
i V0w, FEORHD 7> B IERICFE
TEL o019,

babhizyvyrvrr bz vyav CT
(SPECT) 2 FinT, FRLEAZEOEL Y 2RE
L, X VERRICEEORHY v b &R, Wi
REPFEEELTIMMT 2 2 L 2RO THET S,

II. ¥RELVFHE

X3 2 F WS R BEE 14 41 (L35
48.25%), WRPLEREF LAEWERLEEBEE4
B (F-HE#ES6.85%) ORFI28HIThH v, Ty
W 52.55%, FRTNI20E2 BT25%, BIEI8H,
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Table 1 Classification of patients

Mitral regurgitation (MR) 10 cases
Aortic regurgitation (AR) 2 cases
MR +AR 2 cases
Myocardial infarction 7 cases
Angina pectoris 3 cases

Hypertrophic cardiomyopathy 1 case
Normal subject 3 cases

ZHEI0FITH 5. WiRiE, Tablel » 2L <, {HiF
FHASTAERE (MR) 104, REMREASHTEAE (AR)

24, MR+AR2 fll, MEBEZEE T, TOE
340, ERELLAEE L Fl, EFEFI3ATHS. &
Bl 7 — T ViRE, XBREEER ZHITSh,
WL EEORE, FEILFMMEhTna. 24,
AL L RAERBERO LN 21X, AL T,
ERICEVHERBERTEY, ERE/KOENWT L
LREREh T3,

Tc-9m $Ei# 7V 7 v 7243, in vivo EHAR
MEROHERIBAL T =V 2 % % %, EREY <
# #* 5 (GE #t maxicamera 400 AT) % f \» T4T
o7z, F— %%, LPO /»n 5 RAO o 18032
M2 5 16004, 1Oz >V T IR &
(ED) L ki) (ES) 3D 330 50 msec # IN4E
Lz, VEFH D F— FIUEICE S 2B
3053 Th ot DEHRHIOZ A IV TZdB61T0
® planar H{g% 5T, WMBEOFBMM > S B H
B & sk THRIE L2,

VUF Ry 724002 B —F —FHWw,
Shepp and Logan filter iz X % filtered back pro-
Jection &Iz X U FEARACIHE G & IUHEHE I (5 2
FIRFIC AR U, Rdilc Tl 2 KW @G 2 15,
Zhr Ay COhRElic BE 2 ail g & Eihic
EATR REARNT RS, Bk EEE#GE 6 mm
AT A RATHE.

PERRAS IS b IR IR &R 2 T r 5 2 o
avl, BEHI v VEBEZEZPAD I YV R
0L LznT, DERXEEShZ, FHERE
LR v v NEBROTE S Sk EGE B
Mo ERE L AERNHET 50 MO (RO
EREL, DRPLLEBET, A7 2D

22 % 6 5 (1985)

Hroy bEHREOmEROINDEH I v v &
(EQ) &+ ~TMHEL, WEOEH v +&F
¥L7. #1LT, (LVEC—RVEC)/LVEC oz T
WFEER (Regurgitant fraction, RF) Z:xkw 7z, 5 —
ZALERIC B 2 R 1R B 72 D BRI
1 pEfEI 22 & 1 RERE304Y, WFZREEIC154y 4630
53 Th ol BT ERIFEHIC OB IMAE &R %
AT L, 735N 7cmkig (Sellers 2388) & ik 7t
L7z,

UHRROFBEMEICE LT, BE3BES, R—
SEFIC R LR E B L, —EErmatL.

SPECT L [RII§iC planar HEiffd SEAT =2 ) A —
# — %\, straight LAO F [ » 5 5 ~104 [
5 — Z IV4E L, phase analysis ¢ amplitude image
Z R, MEORBERORIEEZRE L THEDR
WA vy hzRke, BRELFHELEZ.

m. # 8

EEYHRERBERELHF T 580 SPECT T
FEIN RO T 1% 42441589 (n=14)
ThY, WRSHEEEH Lz WHBEOW RO
L 5.8+5.9%(n=14) Tdh - /z. HiFIHHEIC
WL THRICEMESR L 7z (p<<0.001) (Fig. 1).

O T8 B hure Sellers 23 & @ % i
Tk, I 1V EED10EH]Ic > v T i, SPECT #:
THHE SN UEHRBOE 1L 49.5+-11.1%, 1,11
EED 4 FEFIOWRE o ¥ ix, 24.6+410.1%, 3t
RIGEF O WFROIEHE, koL L, 58+
59%TdH o7z, LIV EOEFE, L1 EoOE
Bl X D BREICHFHRIZE 2 - 72 (p<0.005). I, II
BEDER], L IV BEEDREFINFh & 5t FR B X b
WHRIIBFEICE 2 - 72 (p<0.001, p<0.001)
(Fig. 1).

WROZRIRICEL T, MREIOFFRE O
+2SD offi (17.5%) 2##EL T3 L, WHKORE
TEIZ DWW T, sensitivity 1 939 (13/1445)), Speci-
ficity 121009, (14/1441)) T - 7z.

W xBTS T o, Sellers I, IV £ 0 &
EMRoZHEic oW TIX, I, HED 4 EFOIEY
+1SD (35.1%) 2FH#EL ¥ 5 &, WEFREFH
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RF
70- P<0.001 (222 704 P<0.001 __ °
60 - 60
-
504 50 .
° P<0.001 .
40- 40- ' '
30+ 30+
201 201 )
" } i }, © P<0.005
0 + 0 i
_104 _ + (angio)_'o- 0 % [? (angio)
n=14, 14 II v
n=14, 4, 10

Fig. 1 Regurgitant fraction in 14 patients with mitral and/or aortic regurgitation and
14 control subjects (Left). Regurgitant fraction plotted against degree of valvular
regurgitation assessed by angiography (Right).

Table 2 The sensitivity and specificity for detecting
regurgitation. And the sensitivity and spe-
cificity for distinguishing severe regurgitation
from mild regurgitation

Sensitivity Specificity

Detecting 93% 100%
Regurgitation (13/14 cases) (14/14 cases)
(RF=17.5%)
Detecting 80% 15%
Severe
regurgitation  (8/10 cases) (3/4 cases)

(I1I or IV)

(RF=>35.1%)

EELTEZT 5 sensitivity 1%, 80% (8/104), #% g
WK % REE L IERZ T 5 specificity 13 75% (3/4 451
T - 7= (Table 2).

Planar #:CiX, 3t 14410 ¥ H R o FHix
39.8--12.6%, Wit EoRE B 144)1% 60.4-18.49,
LI RE o 4 {1k 42441639, TI1, TV EE 10 5] 13

67.6+13.7%Tdb - 7z. WHOFEDOBEIRI,
sensitivity 73 78.6 %(11/144)), specificity 7% 85.7%
(12/1445)), TEEWHE (L, IV FE) o 32 W7 R i3 sen-
sitivity £370% (8/1043]), specificity 73100 % (4/451)
Tholc.

SPECT #:0, RizsEMOBHRMEICE L T
1X, r=0.973, y=—2.40340.964x & gy RIF T
% - 1= (Fig. 2).

IvV. $E

fEHI 1 GEEFRHD

625k tctt, MR EFx, EHATLER ST
KTF2RH D, DBIMEER BT L2, Sk
ERRIEETH Y Zoflic b BFRIAN 2o
TEFITH B, BEH A T v NEGRO RN E S 2
Fig. 3 kR Liz. /EFODLENWA T A AHPLEET
HEVThHY, BEOEWATA ANLRED Th

Bl
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Obserber A
70 4

60

50

4o

30 o °

r= 0.973
20 4 y= -2.403+ 0.964 x

n= 28

/ T T T T T T I T
0
//, 10 20 30 40 50 60 70 80
% Obserber B

Fig. 2 Comparison of regurgitant fraction determined by two observers in all controls
and patients with valvular regurgitation.

Fig. 3 Short-axis tomogram of ejection count image of normal subject from base to
apex. It is remarkable that ejection count of right ventricular outflow tract is

high.
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fad e 1 B VIR |

Fig. 4 Left and right ventricular ejection count of each slice from base to apex of the
same case with Fig. 4 (graph in the right). Left peak curve is RV and right peak
curve is LV. Left and Right ventricular ROI was set by both ejection count image
and end-diastolic image. Regurgitant fraction of this case was 1.0%.

% 2 3 1a 11
§
. 100
iz 13 i4 18
16 17 18 15
e 21 22 23
€4

Fig. 5 Short-axis tomogram of ejection count image of a case with severe mitral regur-
gitation (Sellers IV). Left ventricular ejection count is apparently higher than right
ventricular ejection count.
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Fig. 6 Left and right ventricular ejection count of each slice from base to apex of the
same case with Fig. 6. Large peak curve is LV and small peak curve is RV. And
regurgitant fraction of this case was 56.0%.

505, AENE» S ARRHEOREH 7 k23
ZNWZ ENEHShS.

Planar Hi{gTiX, ABELABOPERIOD
iz, A SFHHEORHL v b2 IERC
FMETE Y, AEEHY Y b EZE/NHMELTL
¥ 523, SPECT Tt = oD X 5 i +23FHA]
BETH5.

MEE BT 2 ELEREREL, LR2LD
EETHEATA ROWEOFEH» 7 v~ b 2R,
7571tk Lz (Fig. 4). Eov—20 75 7 M
BEET, GOY—2 DS S5 TNESE, 777 DX
BOAFYBRLRORSTA ATHEN, £FATA
AQRH AT b EMAL TREQCHEH 7~ b
R, BHREHETS L 1012k o7

FEHI 2 GEFEHD

SagActE, OIRIILEER < Sellers 38 IV ED
BEOMERHAETNSE L BB SN ERNTH .
R v v FERT S, EEOBHY VY R,
EROBH Y Y ML, EHCEWT LR
5N THBN (Fig. 5), HFASA ZA0FM A v v

FERLIZZ T T T, KEWE—IDSFTH
EE, NEWE—2 DS 5 7BHEETHY, £
SAZAOBHA v FEMEL THEORH L ¥
v hERY, UHBRELHETDL60,ThoT
(Fig. 6).

V. & &

EEWFHMERBRBOYTE & ERAITRD 5
TLIXEETHY, B 50% L E (Sellers
SEULELL L) X FRoXRL 225, £, #H
FRIHHOBEBRCOEELIEETHS. L
L, REYHRZ ERMICHE T2 HEE LT,
DRI E R I 331 T area-length iz & ) & 2
i} » stroke volume, Fick & ¥ 72 13 @BEHREIC
X v forward stroke volume %3K¥», WHE) & ¥
HRErEHT 2 FESANL A TWSE 2, BE~
DEBO DB VIRLREICIAETH Y, £
2P 1F @ stroke volume & forward stroke volume
X, BHEOEVWHEETHILTLL—BRT, RE
EHEL D 5.
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BEERETH Fy 77 &2 v CHRED
ERVPRALNATWSA, iz MR TRL T L
LIERECERTEAVWE b VWDbR B,

I, DHEEHL T =V A ¥ v iz & D R
R ERT 5 HESBRE SR T s, g
Rk LAO Hiffnr 5, WEOFRHA V¥ ~ &K
W, BHRERDZFETHY, ZOHAFERL
FAEOERYDD, AEOHRHL 7Y N & IEHK
RO bR WEERYHD. ATV bA—N
aY x—F—% F\w Tcaudal o HE 2 2 iF 72
Y 812,19 modified LAO i2 L7z ) LTEDEK
V%W S L7 b, variable ROI % %7, stroke
count Ez W3 FETWEHI» Y F2 XD
ERECRDZRABBEENSLNBLETIRERTVS
2%, planar H{§TIXRAS H 5.

LEbhbhd VA, SPECT 2w T
EHuWTER T, DBELLEOER D EBREL,
FlcAR LB 5 AEMEL & RO » v
v MEERICITHETE, AEOBHAIV Y M2 X
VEREICHOND. ZTOREE, WitCEKD
SHREEOFERITix, WFERITS8+£5.9% Loz
0 ICIEVWMEL 2 572, FHICHE L, planar HEifg
TiZ, bhvbhoRl—xt BHlicisv T b 39.8+
1269, L, EWMEL 7z o7z, SCERAIC S, SHRHE
DHEFHRE S > L bRVEETT 9%, E WK
HET3R2E10%TH D, LrbEEDORWREL#
&L TWwW3. Thompson 539, sRRENC O LK
EFELTEMZEALTHREVDS, bhbhiixtR
Bl R EESE 75 & OIEK 2 RER & 1441 7
BIEATVNBIZb b b, MEHIToFEHER
XINOETRTOXEOHRE L Y 0 %iTiEVWEL
ALz, BMOFEODMBLIERICBFTH-
7. bhbhOxFETHHFHRINR20%EL 12k
BIEFIL H o723, FOFREFT oRESICR
FTEO, BOBERORE, BEHEERM OB E 180°
IR DDz b LEL LN,

bbb v v itk SN RS 2 A
WTHEORH P v F2EHE LK. Blokike
U THLRM AR & IR I A T (723 p v
Vb)), IREAHTE G SR I A (7203

AUy b)) R, BIEHELTHZEOBHARE
ZRAV Y P ERODZFERELONDH, TR
R, IUEkHE N ZROERTORE & LEOE
REEMCRET D LRAESTIERL, Y
DREZAEL S B0ICHS, bhbhOBEH A v
v MNEERWSFEIERTWS, B v v

FEBIZ BV TROEIREES A TR Y fiifEr->
BEVBAHERTLS. B v v VEGER
WBEE S EELERIC X 5 dyskinesia 235 535
B FERET & 2 HUHERS HIE R & TEERAS ST R
¥V 7 bT v a v LTHEH A Y v NEBRE S
T, LEEBOBLERANO Y v FEMAET S
LEEN L LEEH~BHEAZ 7 v FBFHE
Eha. B Y v MNE» 556 h 5 AN
AUV IO ERERIEET S LREOEERHE S
vy rBFoh5.

T R T s  REVKEWTEGRE W55
ELH B0, BHI» v v MEBREHOREDE
WEIHATBY, FRICBWTHE*HET 31
B LAEHMETEROPES THE L bbh
bt ESRE v,

FIREM E LTI, MEBOBLIROREL D 5.
BASAAZTLIRRETHIERETH 55, i
OERE X2 TERITIX, 20254 2LUEEED,
ERICEMLEE-oTLEY. FDbbhbhid,
DERRIERIZITN R A4 2 THEOEBZEREL,
o254 2 TEOBELERE H Tk, F¥hT
WABBRRRZENEDATA ACEAT 257 2H
DEBERET S VI FEEE L o172

LA L, RecBEOBIRERE 2 FRREm S THdbic
FThaLBEXELS B, Zhd, REMDB N
BRRENBEOFER L 55, £-£254 Z3L@E
BOERTH 5700, BLEEELCKED LI
Y, ED—ES iz X VY ERH & v o~ FHE# T ik back
ground (X 0 (2L > TWB DD, % d back
ground ¥ 5 AIEEMENH Y, BEEOCRE L Y
5%.

Ko R, BESH (L, IV ) OER 0
WRPB/NTE S iz L Thb. —f&ic Sellers
I EEDL RS0 0Ll E, IV EERTSLLE L
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WhhTW3 28, bhvb o fEFE 1L, IV EEDfE
F10455 8 i, SPECT ¥:CEE S hiz ¥R
BRYPAETH oS, 1V EOE I 5 FlE %
hTwzicb22b b, 5% EX1Hb 2
o7, FORKEE LT, BHEFOREOHKED
»%. bhbhix, planar HgO 7T — ¥ THRED
AR S BRHR M ZRE L, A HIEIR,
BRHEEREIRTH#% D S0msec D7 — & 5 & gL L T
W52, FICEEYROER Tk, A L EZEDOR
HEEERTFHh TL 5. Fh & EE LAEORHER
oD 50msec DF—ZUNEE Lhd, Th
B15BEQFEERMS LAk, &6i, [LEM
BhbIEL 25, DEMENIFIRED 3 EFIC A
B, BEHEERIANE B 2 £ 7o o, IUHERS HIE
NRE LY, BHD ¥ v b ASENHES h, HE
BBELHESRS. b)) 123 F—FELR
INVEEQRIETSH 5. bhbhix 180 2K AN
50T —F ZWRINAIESE T ICLE L7223, SPECT
HEOLT—VAXy VIOV TIE, F—&INEIX
1B0FFINEE, 360BEUNSED 2 H YV, RINMIED
FELWL O EBEATWSER, BROFED
WERIT T TV, 180BEINAEIY, 360REIN4E X D
b SIN HIZBWTTH IR T W 3 23, F— 2k
BB DMEIZ X Y WTFRPrDLEBED T —F BAR+
HLnBdzRENLDBZ. AROT—FBL+54L
i, ¥HRIKEDLLED., LEB-oTT —
2 IWEERR RO ALE (LPO D MARE) DIREIC K D &R
ERELD D, Eiz, 180° Iuds, 360° IEWTh
T 7 — FUERBA KON E RO T, IUE
BRI LI TR C S5 UL LD ™ Tc OEERH 5.
Zokdvbhbhok iz LPO 5 5 RAO i »»
FTTF—ZELIEEE, EBOI YV e A
HX VMERICREDICEET A iz Y, b
hbh OB THETHROFEHMR 0 L Y KEWE
CholRERD 1 2LEXBRS, ZRIKANT
BRMET w77 LOERERFAP TH 5. RN
EORE*E», ThoOMEREETHVESHE
ORAPLELEZIOLNSD.

SPECT # FW/DHRHL T — v 2% ¥ V13,
T = IE, MBI B0, MR

22 % 6 5 (1985)

MEZY b#ET b h, FRBLEREOWESE
HEHER Y, ERCELTRY, avPa—4F—
DEHL LHICAVWONIREREED 1 HLAE
bhsa.

VI. #& £&

SPECT # W/ LRIEIL 7 — V2% v v %
28EFICHEIT L, EXRESHRLZRKD, XL
R R DS R L ek L7z,

1) *R1440Tix, FHBOFEIX 5.8+£59%
(mean+SD) T Y, 0ic T <, planar X V&
hTnwiz.

2) EZEWFRERBRE 46T, HEHRROF
¥13424+158% T v, WFHLH O sensitivity
1X939%, specificity X100% T - 7.

3) BREEMGE 4 Bl R 24.6£10.17%;, &
EMHIoOF oMz, 49.5411.0%Th v,
TG TR BRI & R EE & M 3 5 sensitivity
%8095, WRESNFE & IREE L 2Wi T 5 specificity X
15%Th o7z,

4) SPECT o bpR#LT— v 2 ¥ %
VIHHOBER X OCHEEOBKICEDD TH
FAThY, planar X Y LEL TV 2.

AL OBEEX, H24E HAKES SRS EEMS9E
104, @I Iz THREL 2.

Rz dichicy, BERNEFPERORAICE
HELET.
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Summary

Evaluation of Regurgitant Fraction of Left-sided Valvular Regurgitation
by Gated Cardiac Blood Pool Scan Using SPECT

Tohru OHTAKE*, Junichi NisHIKAWA*, Kikuo MACHIDA*, Manabu MINAMI*,
Yoshitaka OkADA*, Kohzo MAKITA*, Masamitsu IToH*, Noboru KosAKA*,
Masahiro I1o*, Takashi SERIZAWA**, Takashi KAWAHARA**,
Yasuyoshi OHUCHI***, Masao YosHizUMI***, Hinako ToyAMA****
and Hajime MURATA*****

* Department of Radiology, **Second Department of Internal Medicine, ***Third Department of
Internal Medicine, Faculty of Medicine, University of Tokyo
*¥¥* Department of Nuclear Medicine and Radiological Science,
Tokyo Metropolitan Geriatric Hospital, Tokyo
¥*xx* Department of Radiology, Toranomon Hospital, Tokyo

Regurgitant fraction (RF) of 28 cases (14 cases
of mitral regurgitation and/or aortic regurgitation,
14 cases without regurgitation) was evaluated by
gated cardiac blood pool scan, using single photon
emission computed tomography (SPECT). Data
were acquired from 32 views over 180° (LPO to
RAO) for end-diastolic (ED) phase and end-
systolic (ES) phase. ED and ES short-axis
tomogram was reconstructed simultaneously. Ejec-
tion count image of short-axis tomogram was
obtained by subtraction of ES image from ED
image. Atrium was erased in ejection count image
because minus count was regarded as zero. LV
ejection count (EC) and RVEC were calculated by
summing up EC of each slice from apex to base.
RF was obtained from formula: (LVEC-RVEC)/
LVEC.

Calculated RF of 14 control subjects was 5.8+
5.99% (mean+SD), RF of 14 cases with regurgita-
tion (Re) was 42.44-15.89, (p<<0.001). Sensitivity
for detecting Re was 939 (13/14 cases), and
specificity was 1009, (14/14 cases). RF of mild

Re (I or II: Sellers’ classification) was 24.61+
10.1% (n=4) and RF of severe Re (III or IV)
was 49.54+11.0% (n=10) (p<0.005).

Sensitivity for distinguishing severe Re from
mild Re was 809 (8/10 cases), and specificity was
75% (3/4 cases).

In planar imaging, RF was calculated by fixed
ROI method, RF of 14 control subjects was 39.8+
12.6%, and RF of 14 cases with Re was 60.44
18.4% (p<0.001). Sensitivity for detecting Re
was 78.6% (11/14 cases), and specificity was
85.79% (12/14 cases).

In conclusion we can evaluate RF of MR and/or
AR by gated cardiac blood pool scan using SPECT
more accurately than using planar imaging because
we can separate right atrium and ventricle using
SPECT.

Key words: Single photon emission computed
tomography, Gated cardiac blood pool scan,
Regurgitant fraction, Valvular regurgitation, Ejec-
tion count image.
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