(R #)

DDD R — A X — F — i 2 sSABSER 12
N F b AR ARSI 5] e

B E N i 12

A

EE DDD R—2 2% —)— i 2 &A Z%&{T- 1 12 fhic 9™ Te B mERC & 5.0
— LACEREE 20T .0 SPECT % M7 L, A0S 2 — v v RS 31 2 AL SRS & o) O i i 52
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B 5 Jesihd

T—= Wt F I 574
m@f‘gé”

R L, ESEKIR (LVEF) QIERBE, ~— > v /BECHEA RO, <= v v IHTROHLE
IR < — > v 7 (AVSP), L#ER— v v 7 (VP) € — FRITH HEEERD s oo, — ) ABIR T ik
KFciui g (EDPFR) (3 1E% 8 2.37+0.48 (counts/second/EDC), AVSP 0.90+0.52, VP 1.55+0.52 & iF
WRICIE L == v v VB CHEIC SR 5 L (p<0.01), ~— v 7BETIX VP2l L AVSP TH LIS
R L1z (p<0.01). BEREMIR TR, AVSPEE 12 flickt 7 6, VP B 12 Gk 3 GO b o B ORI A

TOR— vy VAT Ut T CHE IR (ET) DI R % i
201T] (i SPECT T, AVSP K 10 451 8 5,
Pt & b == o R R 320 0 Joy P T AR 58 D Jit

EDPFR D& T % 8 7z

v T ITE Ut TRy CO AT RE I S & R 1.

L WE = F L 12 GBI R T
VP i 9 fileh 6 filic 351 TR —

INE LT, [ AL fER Wi s DK T 3 £ UK B OIE 2 E X B e,

I. )

ITHEEHANR— 2 A =D —OFTIAREE LW
LONndY, Bk ABEYMATEEISGTIW 7 .
T LRV F e ST T =R A —

— (DDD R— 2z x —#—) OHHRIC L Y, BXE
Tay sk EE L LEIRERERE B+ 5 B
WKL TDR—2 A —H—FEZRARRBE HIT—
M RIEHRC R D 2o b 5. ERR—v v VO
DBSRER L OREBIRBIC > Wi, B GO
F—=FN) »5WEIERMKY (bza—, Fy 7
TNy F 5T 4—) FEERAVE
% DILHARERE & P SRR ES

Ty I
KIS T

* R RFBR SN B
ZAF 341016 H
kRt c 44221 H
BIRIEE R @ K HIX KRR 6-11-1 (B 143)
S K2 BRSO B KRR B
NEEF S — e
%5 A ==

(B2 29: 561-572, 1992)

Lcb DRENWID, —FHHLE =y v 7 /R
EWZ7 v v 7ol DEHPRRE PO E LT
HEmEEE Ty F 7774 —FIZk
DGR LB LR & 5 23, % DR % I
BB A ISR D 72 b DK Td Y FLIES)
BCERLEZLORDTNTHL™I. 22T45
D??iDDD«—xx~ﬁ K Z A B SEBN 6t
L 9"Te @ RIMKICE 20—y v F 57
4—&mﬁ,%kmmE$%%kiomﬁm#ﬁ
BRI oW TRET L, & o EFNC s L TRifT

L7 Ty v F 75 70 =X W Boh
RES L, == FERALIE PH OO S5
DEEFFIZ O VTR LD THIES 5.

n s &

%t4ix DDD R— = 4 — # —Hfi 2 A A i & i 4T
L7124 (3 : 42=9:3, 4EH5 69.14+14.7 %) T,
R— 22— N — AR X ) HEEFRE £ ToH
M 1 2H»0 28 hHETEHY S8 )] TH -
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Table 1 Characteristics of the subjects

(1) Patients with DDD pacemaker
N=12 (M/F=9/3)
Age=69.1%+14.7y. 0.

Clinical diagnosis before pacemaker implantation

r Ist degree A-V block+SSS 1 case
- 2nd degree A-V block+SSS 1 case
- 2nd degree A-V block 6 cases
“ 3rd degree A-V block 4 cases
o Complications
- Hypertension (HT) 5 cases
- Hyperglycemia (DM) 3 cases
- Aortic stenosis and 1 case
regurgitation (ASr)
“ Angina pectoris (AP) 2 cases*

* No significant lesion in the left anterior
descending artery and right coronary artery.

(2) Normal controls
(Defined by exercise Tl-200 myocardial SPECT)
o N=7 (M/F=5/2)
o Age=53.9%10.1y.0.

SSS=sick sinus syndrome; A-V block =atrio-ventricular block

7z, FEZIAHWHEITR O BRKZHI [ EFE 7 »
v 7 +HIABEA SRR (SSS) 1 4, 1T ERET
vy THI(55 1Lz SSS 24£5), IERE=X
Tuy s 4flThs. APHEL L TRIILELE S #),
PERRIR 3 B, KEIARFIRZEHBASHARE 1 6, B>
iE 2 B GEBIARIER IC < L e A ERELRBD T
TESFRMERLLE L 205, 1 Bk Bl hER ic 90%
WMELZRDLZDOHLThok) 2. av b
m— & LT RAIRERER 2 7 & 3, EBHAN
201T] 05 SPECT # &t fi% o BEIRRREIC TIE
L Uiz T4 (B : 4=>5:2, 45 53.9410.1
B 2HWMLTEER L Lk (Table 1).

o b 3

Euy i 0.3mgke #3044 #¥mTc
pertechnetate 740 MBq (20 mCi) % # 1 + % Tc-
FRMEREREE F v, *°™Tc Fik 1055 V6%
LIcBEmn D, EAWLED SHS &R &k 2
modified LAO projection i T = VF ¥ — MEIC
Y235 —28E%* 1 7 v — 24 30msec & L 300

29 % 5 5 (1992)

DT -7z, F— 7 NI BERERT N Y <
#1 # 5 (all purpose collimator) #{Ff L, # v 7
A v TEE L BENETRY v 575y 7240012
< variable ROI method # fi\v 5 — # i@t & 1T -
. F—2WEREDOR—v v S E— FRDBLE
JE¥ ~=—3 v ¥ (atrio-ventricular sequential pacing:
AVSP) L .[»Z|~=— v v ¥ (ventricular pacing: VP)
&bkt 80/4 ¢, AVSPEROE=EA v ¥
— it 150 msec IZRE L. FRIEFEETO
DI T 64111/4y (51~80) o H EiRFAIC
TfTote. D3 HFETHLALEZFRMRE
7=V 3RELCTHEMUL, chtIKRDE
global ejection fraction (LVEF, %) % E=EINHHE
DREL L, IREDEEL U THREM 1/3 1<
¥} % early diastolic peak filling rate (EDPFR,
counts/second/end-diastolic counts: EDC) % 3k %
fz. &bicsk pixel TR 3 AEMRE 7—) =
3 )E Il L ejection time (ET) ¢ EDPFR o
BAEEf4: (functional map) % {ERk L EZER/BTOUIX
MBIOHLBEHFEEORBEL L. T OH
SPECT i3 =— v v 7B 104, IEFH 7 BT
Liz. ~—v v 7Bh 9 #lix AVSP, VP ji € —
K, 14z AVSPEMT, zhEhL7 -y
v F 75 7 4 —HATRE & RER ORI E 80/4y 123
£ L1044z 201T1 111~148 MBq (3~4 mCi) #
Bk, THEROHG L 4RRBROBESGRY BIRL
. —HFERBITRThry FIpnick 5HES)
AR MIT L, ARE®ROMNHIGR L 4 FHEOE
EgEBE L. BBR—V U ITHO 1 flTER
— 2 A=A —HRXRBRBNCO LT =NV v F I T
7 4 — LEBAR 2MT] M5 SPECT % #5fTL T
BV, MXRARBOZNZHOFTR LRI L
7z,

Iv. # ®
1. R=—LLHBlCHITIEELEDINIRRE
& L VLR RE

Global LVEF i1 IF % B 63.7+9.1%, AVSP Ff
57.8+9.6%, VPR 55.8+10.0% +~=—v v /R
TRrWTFhoE— FItBWT L IEFRICH LEHE
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r NS 1
r N.S 1
LVEF (%) r N.S 1
N=7 N=12
80 ° R
10
:
60
H
50

aof \

30F

OT ! L L

Normal AVSP VP

Fig. 1 Comparison of global LVEF among control and pacing groups, AVSP and VP.
Although global LVEF tended to be lower during VP (55.84-10.0%;) than during
AVSP (57.849.6%), and these values tended to be lower than those in the control
group (63.7+9.1%), there were no statistically significant difference. LVEF=left
ventricular ejection fraction, AVSP=atrio-ventricular sequential pacing, VP=
ventricular pacing

i P <0.01 .
— P<0.01 1
EDPFR PO
(counts/second/EDC) N =17 N=12
3+ 3
.
o
.
.
2k .
.
] -
A A .
Normal AVSP VP

Fig. 2 Comparison of global EDPFR among control and pacing groups, AVSP and VP.
Global EDPFR was significantly lower during AVSP (0.9040.52 counts/sec/
EDC) than during VP (1.55+0.52) (p<0.01), and these values were significantly
lower than those in the control group (2.37+0.48) (p<0.01). EDPFR =early
diastolic peak filling rate, EDC=end-diastolic counts
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B E
T.K. 71 Y.O.
M. BUFFER
VROI
859 26 19694
TC-99m
30/0
MLAO
CAMERA
X .80
0
30
EF (%) 58.4
1/3 EF (%) 10.8
1/3FF (%) 36.6
ET (msec) 341
PER(C/sec) 310.393
PFR(C/sec) 251.415
EDPFR 216.505

870

29 % 5 5 (1992)

M. BUFFER (HR-80)

VROI
89 26 20083
TC-99m
30/0
MLAO
CAMERA
X .80
VP
0
30 750
EF (%) 58.1
1/3 EF (%) 144
1/3 FF (%) 264
ET  (msec) 325
PER (C/sec) 282.095
PFR (C/sec) 297.072
EDPFR 190.198
M. BUFFER (HR-80)
8593 26
TC-99m 18504 VROI
30/0
MLAO
CAMERA
X .80
AVSP
0
30 750
595
81
128
342
356 810
247 522
130 606

Fig. 3A Left ventricular time activity curves in case 4 (71 y.o. male). Although global
LVEF was almost equal during NSR (58.4%), VP (58.1%) and AVSP (59.5%,),
EDPFR was significantly lower during AVSP (1.31 counts/second/EDC) than
during NSR (2.17) or during VP (1.90). NSR =normal sinus rhythm

3 EDPFR

Fig. 3B Functional images of EDPFR during NSR, VP and AVSP in case 4. Regional
decrease in EDPFR was observed from septal to apical region of the left ventricle
during both VP and AVSP (arrows), although the area with decreased EDPFR
was wider during AVSP than during VP.
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TL-281 MYOCARDIAL SPECT
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Fig. 3C 201T] myocardial SPECT at rest in case 4. An early image showed regional
impairment of myocardial perfusion in septum, apex and the infero-posterior
wall on the septal side during both modes, VP and AVSP. A late image showed
incomplete reperfusion during both modes (arrows). There was no difference
in extent or severity of the perfusion abnormality between the 2 modes.

%T?ﬁﬁl% EBEBREIRD Y, £
—FETHLEEEL R 2 v o/ (Fig. 1),
Global EDPFR (1 IE # #f 2.3740.48 counts/
second/EDC, AVSP [ 0.90--0.52, VP % 1.55+
0.2 L R=yv U FHEETEINVTADE— FIZBWT
L IERRICH LERICEEZ R Lz (p<0.01). —
FE— FEICH 1 5 kT3 AVSP T VPR

2l LA EICEEZ R L (p<0.01) (Fig. 2). 7
BA— v IO TRTAR T ORI S FHZ T
L (E#0 4% =62/4)), LVEF i1 55.2+8.6% &
EWRBBLIOR—yv  IHomME— FiCRLTH
EEP WD LM -722, EDPFR 3 1.7840.27 &

EFBRCHLAERCKMEZ R L (p<0.01), AVSP
Zxt LEREICHEfEL R L (p<0.01).
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Fig. 4A Functional images of EDPFR in case 12 (55 y.o. male) before and after pace-
maker implantation. EDPFR was regionally decreased in apicoseptal region of
the left ventricle during AVSP and VP, and the abnormal area was wider during

AVSP than during VP (arrows).

Fig. 4B Functional images of ET in case 12 before and after pacemaker implantation.
Regional prolongation in ET was observed in the apical area on the septal side
of left ventricle only during AVSP (arrow). ET =ejection time
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Fig. 4C Early images of 201TI myocardial SPECT in case 12 before (exercise image) and
after pacemaker implantation (resting image during AVSP). Myocardial perfu-
sion was found to be impaired before and after implantation in septum, apex
and the infero-posterior wall on the septal side (arrows), and the perfusion ab-
normality was more apparent during AVSP than that before implantation.

Table 2 Regional impairments of left ventricular function and myocardial
perfusion in patients with DDD pacemaker

Prolonged ET Decreased EDPFR 201T| hypoperfusion

Age Clinical _

No. (y%.) Sex diagnosis Complication CAG ANSP vp ANVED = AVSP =
1 54 F 3° AVB (-) (=) (+) (+)

2 79 M 2° AVB HT, DM (+) (-) (+) (+) (+) (+)
3 35 M 2° AVB (+) (-) (+) (+) (+) (=)
4 71 M 2° AVB =) (=) (+) (+) (+) (+)
5 84 M 3° AVB HT (+) =) (+) (+) (+) (+)
6 69 M 2° AVB no lesion (+) (+) (+) (+) (+) (+)
7 82 M 2° AVB HT (+) (+) (+) (+) (+) (+)
8 67 F 3° AVB HT, DM, AP CX (313) (—) (-) (+) (+) (=) (=)

90%

9 85 F 3° AVB ASr (-) (=) (+) (+) (=) (=)
10 76 M 1°AVB+SSS HT, DM, AP nolesion (—) (=) (+) (+)

11 72 M 2° AVB (+) (+) (+) (+) (+) +)
12 55 M 2° AVB-+SSS (+) () (+) (+) (+)

AVB=atrio-ventricular block; CAG =cor6nary a;teriography; 7E:I'A=ejection tirﬁe; EDPFR =early-diastolic
peak filling rate; AVSP=atrio-ventricular sequential pacing; VP =ventricular pacing; CX =circumflex artery
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2. R=LLHPBICET 2 EZRPNRERN &
LR RE

%32 ET OMEEE R TE, AVSP 1244 7 4
(58.3%), VP B 12 5ith 3 5] (25%) i B W T
HER A HORIICH T TRFMIC ET 0ERZ R
Wiz, ¥7-7£% EDPFR O#EEEG T i: £ 12 4
<, AVSPE;, VPEEWTFhoE— FiZBWTY,
ET 0 R % B 7L L RO LEPREH» 5.0
A3z 23 < FFTRyic EDPFR KT #3887z,
£ — FREiC 37 % EDPFR {§ T ik sk i,
2z BT VP RRIC b L AVSP B © JK#BIC
EDPFR D& TF # :B® = (Table 2). — 5 EFEf
THlicx L LR 2EBORFEIT-1225, vwIh
DERICBVWTLREFTICEIT 2 ETOERR
EDPFR DK T 3589 i h o 7z.

3. R=2LHBlICET 2 EZRPILEER

e 20T 5 SPECT o #j#itk<, AVSP
e 1045 8 47 (80%), VP B¢ 9 il 6 1 (66.7 %)
KBWTLERR, DRE, LEPRFIOTHR
BED R T OBEROKT 238, BEGR TR
Bl RZEENM M2 B, ERRFEEE DK
BAOERIC BT, @iE— FETOHERREE
DRESHAICEREBO Lo, fEFI3T
X AVSP RpiC[RY RFTERIET 2 8B, &6
iz AVSP B, VPR3 ho €— FT b RBTLH
EFRIET2RDEr > FEH 8, 9 D 2 flTi,
i€ — K C/RPT EDPFR 0T 285 b 00,
BT ET OIERE 1338 72 5> - 7z (Table 2).

P 1

7, Bk, NEER w2 C DDD ~<—
A A —h—HERAHRREFT. 3 PARICLT -y
VF VT 74— & TR SPECT & Mi1T L7c.
HCAHERRD T, EBIRERIRETCH S
NEBRREZEbE3 X 5 R ARERL £2 -
el

AR thif # IE ¥ A 78 & #5 (normal sinus
rhythm: NSR, HR=69/4}), VP i (HR=80/4%}),
AVSP Fr (HR=80/4y) TH#L /= L = 5, global
LVEF i3 # ©v 2 h NSR 58.4%, VP R 58.1%,
AVSP B 5959 LHAL»RZEREZTVOHR VA,

29 % 5 2 (1992)

global EDPFR 3 = tv # v NSR 2.17 (counts/
second/EDC), VP B 1.90, AVSP i 1.31 & NSR
BIU VPERICH LT AVSP B CHERBIE KT
HEENKTIZ AL 2T » - 7- (Fig. 3A). [IE
#lo£5%2 EDPFR m#fEFEi % NSR, VP, AVSP
fTH# Lz (Fig. 3B). AR RT #7—2
i — N CERFANRICGEWE & EDPFR BB ETH
WKIES I - TRMEE RLTWwW5. NSR 2k
L=y v ZRETROZERR L VLRI T RFTHY
iz EDPFR [3{&F L (arrows), VP iic H. L AVSP
BETEoBMEL Vv ERBETH . LT — v
VFT 57 4 — & FEREHIC BT L T BERROH
SPECT # VP, AVSP fli®— Rl cH# L L =
% (Fig. 3C), #¥I#ifgic T VP, AVSP w¥hizk
WTHLEFR, ORE, DEPRE D O THREE
TRFRICOFERDOIET 2380, BIEHRIC TR
LI RSB & 3B 7o (arrows). 7272 Ll
- FETHERKEEORECTHICHL R ER
ot

fEB 2

558%, B, NERERT v v 7 FIABERSE
{BEE (SSS) 12T DDD ~=— 2 % — % —Hf X A% M
17. BICEBHER 2  RMBIELSN EBIRRE L
BOXONBRERL Lok,

COERICR L 2— 2 A —H —HEZIAH 3 AR
ESHBIRLS— Ny F U570 —% 2 1ES)
AT SPECT %z iA% 3 HAl, ZHFFLH
SPECT # fixiA%& 5 BHIC Zh ZEhEIT L.
BB ALREST 3 BRIOB AT, #AK<—
2 A= —HPHELBORBIBA STV

EDPFR o #HEE 6 % 4 % 3A 2 Bl 1E & 1R AR
(HR=51/%y) L #ix A% % AVSP R (HR=280/4}),
VP F; (HR=80/4) TH# L7z & = 5 (Fig. 4A),
WAL BRI CH LEAARBR—Vv v )
BT 0= L Y OARE T RFTRIC EDPFR &
T L, VPERCH L AVSP B2 0K TERALIZ
X v K T & - 7 (arrows).

& bz ET ol % # 2 A 2 pIE R RS
B L iEZoAL % AVSP RS, VPR CHBET 5 &
(Fig. 4B), AVSP Rz 0 Z0RHE D O.LEPRR
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TlFTANIC ET O ERL T W5 L& B o 7z
(arrow).

R— 2 A — 1 —HE XA BT IEF IR FRAR L 2
AZ4E AVSP B (HR=80/4y) i #54F L 72 O
SPECT o ik T (Fig. 40), fHxAAFHEBIA
WEZO PG T OE PR, ORI, DEhiREF
DOTHEECE W ThOTNICUDHREROIET 23R
DI, WZAHRE AVSP o itk < 13, i
BETh2ICh hb b FRIEICE I 505 R
P, L L ICHAAATICH LTIV E
BT & - 7= (arrows).

V. £ %

1959 4 H1 o T AN X IAARK R— 2 A —H1 —
B S TLR, DERPE R— 2 2 — 5 —
(VVD) 2:RARMEASEEARIC S 2 Ao 2 Tdh -
12, TEAVF eSS TAR—ZA A — N —
(DDD ~— 2z x —#—) ORI, FERENE
IS U 7o B D E /iR v 7ER &
BFRCER L=y o 7L 2y, 1M
TEERIC L X 0 ABEMIcAE Y oo b 5. —FA
DEA— v v VRSB T 5 DENEISE R
EHZ ey 7oz EHEULTEY, ZoAI
[ CTRAERN LS VEEV. ER—v v IR
DOLEREICHO W TIRERICE Y, DI F—F
% Lxza—H (Fy79—%8L) bs50vig
WMTe L =Ny v F I T 74— %% T
IhTETNn5.

Samet D (3fEH N 20 {71 %t L atrial pacing
(AP), ventricular pacing (VP), atrio-ventricular
sequential pacing (AVSP) &€ — KiZB W T,
AL F—FrBEic bR E LIz 2 5,
ODENFEBERXO B L v DFE—OER S
(A-V synchrony) oF L REICK L CEE
ThodEBRRTWE. UL 3 BFEH Ky~
7 —ik&x F\v DDD R— 2 2 — # — i 2 IA 4
DR HBE Lz A, VI E—Fick L
AAIL, DVI £— FCHEICEEEZRL, %2H0
Z & & A-Vsynchrony # 4% R—y v/ E—
R T ALRA R 0 B 2 75 DR IR 25 O & o

WAk L7ebh+ LR < Tw 5, Videen 5 (3
DDD ~R— 2z 2 —# — {2 AR LT — v
YUF TS T 4 —ERAT LI L Z ALEEEKHER,
JLERMAR, MRS A UEEEDfEE R VVI
izl L VDD, DVI %o A-V synchrony # %%
Ry FE— FCBWT XV EEEZRL, FiC
DEEORVWEIICB W TR+ RERA v 7 —A
NERETLZLICEY ZhHb0ERIT X VEN
Kk 2z ek Lz, SEbhbhig ¥nTc L
TNV F ST 70—k D EH LSRR
(LVEF) % EsIfifEnfriE e L, EWHL -
o v 7D AVSP, VP jilij ®— FIC 3\ T HERR
2t L7z. LVEF |3 AVSP T VP 2k L THEHIC
B E R BRICH > e VEEEE B T L
LEBOhRIFTHY, ERFLHBL VAR
EEBEdhhof. ZOREFELTR=Y 7H
REWBCH L) ETAIHEL £ <, TR
HEEO R X V) ERIRET S 5 BEHHF SN T
WahLoo, IR LA EEESA TV
Ly, AVSP o k5 B —v v 7 E—F
BT 2 BERROENME, EROBEN T LS
FEREAMA RS | EHAHE SO AR 2 KRR
TEEY LT, BHRO X ) RIFREZ O LD
PRIEECH L TCoEEBI v LABR
LW EExbhiz. mELEMT ey 704
LNEE A= o v 7 N v B 3 IS 34 7 S B
o paradoxical motion % FF & v O REL H
p4~6.12) VP, AVSP % o JEAEFM.LENREE
K2R+ £— F L AEMOLENEER 2 T
E— FTh o LESL— vy 7 (AAD RFFHAIC S
5 ERBKHER % A —EFIC CHBRET s 2 L
BEBULELEZ ONDE. —HERAKROILRE
DL LT, EEARMBRE D KD IR
BAFMi#E (EDPFR) # FIWERE, ~X—v v
7 & (VP, AVSP) GHliiL7- &L = 5, IEHEEICH
LR—V U T, EHRR—Y VU IRETIE VP
L AVSP THEICKEZ RL. R—v ¥
SRETESABERAEESMETT2HRAL LT,
EFBCHEL 272 BRES S CBREAMERO
BHLEETILENH Y, Miyatake 519 (36
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FH Ky 77 =& OB I > ERAERA
HEOK T+ ®EL TS, KFFETLERD Z
L, R—y v SBED 5 iR o EDPFR
FRI LA, 1784027 LIERMBICH LT
AEICETFTLTWE=. L L EDPFR Of#~—
v U REHRRERICH L R— v v SRR IC AVSP
TREEBIET2ADI L LY, R—v VI H
EBIRE I FEE VKT IS iFL T
ZZLREBELERVWEEZ ORI, —J AVSP
TRILERBICK T 2 50 LOEOFHBIAR L 7
ERICE Y, IEERMICZ0 X O L OERFO R
ML T3 VP Il LIBREH T o B EikE
B L, ZoEE AVSP T3 VP Iclb LAES
AEMARENMEEEZ R 2 EATREB SN,
WM 3§ f\EERFy 75 —kic X ) E=EER
AEEE® BRE L7255 AVSP T3 VP I2H LI
fExRL, R BB O FENLEEE

HRAEEORTICHEBT I LE@EL TS,

RREVEMT vy 7 RALES—V v VO
DEPRICHINERIET 28 5 2 L2, BE
HHFEEHVERICI Y BiEShTna ™D,
SREEEHEDOH Y > F 757 4 — (SPECT) & H
WIREHT Y, BEEEO A A=Y\ T AVSP
Ky 807;, VP [ 66.7 %, dfE] T HFRE, (LAHE, h
bR 0 O FHEBED = — o o FIRAIC TR U 7 fEIs
CHERBRESED LN, HRBERTH -2
ERBMERICZ LW o B H < 1340 3 flic &
BREE 2T L DAL T, 2055 1 fHl<TidlE
TEkiic 909 DAEE Bz, Lo L FEFRETHR
g L A EFEBROTALICED bRz LR, H
15 EBEFRERAL S EIFERE BIR & 3B 2 v 2 L X
DI LDPERBF I R—V L 7 F20 L DDRE
ThoLEZSLNZ. McGowan 57 3 43Ga k
81IRb # WM 7w v 7 Hlic B1F 5 HhfFo flEE
2P 5 FXRERIK T % 845 L. Hirzel 59
FEBZ v v 7 19 BRI EBIIRER & EEHAR
0ITL MV F 7574 — 2 HifTLIZ L Z 5,
4 L EBIRRE 2 B LI b b b,
LHARRICB N TPIROBERIKT 2Ry 2 L #
HLTWS, SHOBMERVCALDES—V V7

29 % 5 5 (1992)

T 2T Oy Fr374—b~vA4 v R7
= 7 —IC & B MFERE & TV, Hbmo O ML
SO BHABEICH LERICET LTS 2 L&
L, 2oBF L L TALER— Y Y IROLE
B E{ic & % Ffgo asynchronous contrac-
tion #%F T\ 5. S FIEFEENRESIC
BHEEADER—Y L I E2ITV, KEROERT
0IT] 05 v F 775 7 4 =1 T HFRO AI#ER
HE@Ebit@g, SoicBEFREAVToORE
T AL O IR BEE MR KT L Tws Z &
X, R=vr rRLENIBEREEROEIC
{9 Pk o BEEE) R 23 FIRAL O DA R R R R
BF2b70 L, HBWERIKTAEL S Lk~
TW5., FRBHRHO LA X HBEFERDO 7' r —
REEARAHR, LEEHISEHBR O focus £F
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Summary

Radionuclide Study of Left Ventricular Function and Regional Myocardial
Perfusion in Patients with a DDD Pacemaker

Manabu WAKAKURA

First Department of Internal Medicine, Toho University School of Medicine

In order to determine the influence of right
ventricular artificial pacing on left ventricular
function, particularly on diastolic specificity and
regional myocardial perfusion, ?"Tc multigated
blood pool study and 20Tl myocardial SPECT
at rest were performed on 12 patients with a DDD
pacemaker implanted due to atrio-ventricular
block at various degrees and on 7 normal adults
without pacemaker as controls. Studies were per-
formed on the pacing group during both ventric-
ular pacing (VP) and atrio-ventricular sequential
pacing (AVSP) at a rate of 80 beats/min. Although
global left ventricular ejection fraction (LVEF)
showed no significant differences between the con-
trol group (63.7+9.1%) and the pacing group, or
between during AVSP (57.849.6%) and during
VP (55.8+£10.0%), global early diastolic peak fill-
ing rate (EDPFR) in the pacing group were sig-
nificantly lower during AVSP (0.904-0.52 counts/
second/end-diastolic counts) than during VP
(1.55+0.52) (p<0.01), which were both found to
be lower than those seen in control group (2.37+

0.48 (p<0.01).

Functional images disclosed regional prolonga-
tion of left ventricular ejection time (ET) in septal
and apical areas of the left ventricle adjacent to
the pacing site in 7 of the 12 patients (58.3%)
during AVSP and in 3 of them (25Y%) during VP,
and also revealed regional decrease in EDPFR in
the similar areas in all of the patients during both
modes, being more remarkable during AVSP than
during VP. On 201T] myocardial SPECT at rest,
regional perfusion impairment was observed in
septum, apex and the infero-posterior wall on the
septal side adjacent to the pacing site in 8 of 10
patients (80 %) during AVSP and in 6 of 9 patients
(66.7%) during VP. These results suggest that a
change in electrical conduction by right ventricular
pacing may disturb regional myocardial relaxation,
probably resulting in a regional impairment of
myocardial perfusion.

Key words: DDD pacemaker, Multigated
blood pool study, 20Tl myocardial SPECT.
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