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WA ZERHEHAYET Lz 8 frp S PIASTECT L,

BT LAk 18FiIF 3FHBREL 25T TH o7, EE

AFNIIEROED FHEHR T 2 HEEC AL Lhiw,

L xC®Ic

YLERLLAFGE (Dilated cardiomyopathy: DCM)
DR ER RS R TV B2 b hae
LOLTIRBAREXEL, ZoREEREL LTEE
g E £ U 5. —FHEmEOFE (Ischemic car-
diomyopathy: ICM) T (3 BEIR © PAEMEFLE I
TV EZCEHBICOHEREZEL, Z0DE
EFEoEEHERELI SR T, MEIRETLE
5% 7% DREERBFREBECHEESATEVE
REICTHE 28R+ 5 2 L BEEERF LD
V. EEBRHBIEZIFESAHECTERL LTER
FHzE CHWLRT WS 2, WEBET, EH
ATRE D EZFHR L FETEES R 0 Ekic>
WTHRET L7z, & BICILRBLOIE IC B3 W TRAT
EERERE 0 EEE CESATHREEFRHROR
WIS THRICEET 2 hENERIT L.

* ZERFEFHE AR
ZfF 6246 523 H
Bz 1 624E8 A 21 H
ARIFERE | ZERETHILFMG 2-174 (8 514)
ZERFEEFTE—NR
hEOFOF

L & &

TERRLURE O W EA R R ER BRI
TP O BB OF5[ &L TEVWEH S h
TEFIH, 1HEL ERBEEMThh, EBAR
RNV 235 f7r] e 7o D ER EiRRAf# 2 H 3 5 fEF
T, WHEAEEBRHRMISYULL T OG- L
76flico xRt L. s, ToRCBRERS
vy 7 FlFEER TRV, 266]F B4, %5
B CHERERZ2TH 5725 (FS0L11R) TH 5.
EB2FEROHESIRFEELH LEVWEMTHS.

EmtELHEIEREOEHMIRFELE L, £
BRHIZR A% 359 DAT o fEFIPEEIE R I & h 72
23, WEMR 1 ERE 6 6, ZEIRELTHITH
3. B20f, &H3BITHD. FMHITATHS 95
(g 57+£65%) THEBLOBIEL YV FE (<
0.05) icHEilm Th - 7<.

Inm. » iE

1. BE¥RE
BEIMESREOLUBERENL VY CFS Y &,
FIRA, MAATRERIR X OHROA & REE LRE
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##ifT L7z. RNV jx Technetium-99m 30 mCi iz
THRNRMERER LD EEFSELTH L, LD
BMILICTH v =h 2 7 2 MOESHARICHMES b
TERBLICEREL, & LIHEIC 10~15° {5HiF,
LDEXIREEZ MY —CLe—0A28 7L —24
D=IIVF 7 — NEICT LFRFE S 43 64X 64 [H3E
L7, FRALCEBRIRARMa) 2—4 2%
HEFEL-EZHRIGCA40l v =Hh 2 5 L 80A

—ZNEY R T LATHD.

EBAMIFRAMICTHERREI VT 2 -2 2 H
w25 watt X D BAGAL 34> Z & 25 watt $F-o 85N
% S BREB AT 21T o 7o EBIATR O K BRE
12T 2.5 SRR IC Bkl 21T - 72, EBVARTHIX
LBEBROBE L ILE, OHEROBELIT-o. &
BAWOK T, M OMRRES OB REERD
HE, TEIROLFEETHRT L, SEBREL
TAEGI B RO £ CHEBAR OFEXR L AER]
Fhrol.

2. F—4E

55 N E BT mE 0 FED T AEAERHRE
BE LIz, &KW TERENRIG % Fig. 1 ITR
+ L K HiBERRR, DR, TEE %REEEC 4 5%
LEhZh o segment & Bhiljth & MLFAMENT I
T JRFTEEESh o FEl 21TV, ThEh o segment
% normokinesis, hypokinesis, akinesis, dyskinesis
T8 L=, 4 segment o E£ES) # normokine-
sis 7> & dyskinesis ¥ T % v £ h 4~0 S % 7,
£ ¥ o#Fn % wall motion score (WMS) & L7z,

Posterolateral

AS
RV v

Inferior

Apex

Fig. 1 Blood pool image in left anterior oblique
view.

24 % 11 5 (1987)

3. BABR

JLIETLOMAE 26 Bic 35 v T
+L.74F) ofFBEE s,

4. fFEEunE

AL TR & TG E R ER A TR
L, HEEORECIZZE W E h, paired ¥ 7213
nonpaired t-test |2 T 4T\, p {23 0.05 L FTH
B’ D5 LHE L. IRELDHE ORRBICE
WT Tk L EBAMBAZEREO BE#E Iz >n T

2 HEE, *7z, Kaplan-Meier % # F v 2

BFER 2 ko, FEZEDOWKEIC1Z log-Rank test
PHWE.

1~6 4 (4529

Iv. & B

1. FBEHIEFICK D 0MES JUVOEZEDORG

EFARTIC X 5003k, IMLE, pressure rate
product (PRP), EBhig e ] 413 Table 1 (2773
25, FREFROEEIZS W THEOERRICHER
X rot.

TEEH A TR 35 & OV E 8 R o L 1

o HiER o MBI, SEMOHE TR Hh

T, I OHTE T 10 7] (4490) I bhie.
Table 1
DCM ICM p value
No. of cases 26 23
Age (years) 50+11 57+6 <0.05
Resting HR (/min) 75+15 70412 NS

Exercise HR (/min) 119424 118+18 NS

Resting SBP

(mmHg) 11417 111+£16 NS
Exercise SBP

(mmHg) 144+48 144421 NS
Resting PRP 8,608-+2,338 8,008+1,962 NS
Exercise PRP  18,571+5,746 17,043-4,013 NS
Resting WMS 6.3+1.8 53+1.0 <0.05
Exercise duration

(min) 7.1+1.9 7.3+1.7 NS
Resting LVEF (%) 23+8 264 NS
Exercise LVEF (%) 24+8 22-L5 NS

HR ; heart rate, SBP; systolic blood pressure, PRP;
pressure rate product, WMS; wall motion score,
LVEF; left ventricular ejection fraction, NS; not
significant.
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26+ 4% 22 5%

rest exercise

DCM
(N=26)

ICM
(¥=23)

Fig. 2 Changes of LVEF during ergometer exercise.

B AT O T LR ELLAFIE 2 I AR (1
Bl D BEEIE, 1O IR0 S
%) THUIEL. Z ORI MR RS TR
i RE&E o B REEROHBIC THES ZPIEL 2.

2. EBHATREZRHRORIE

(Table 1, Fig. 2)

TEERLOE266IC W T, KRR A REEHE
1% 23+89; THEBIATRE 24£8% L AR AR/
otz fHx OEFICEWTEZRHREO KR
i3, BINAS 134, K A 44, W A% 8 Hlic 3R
»ohiz.

— M OREF TR, ERFHRRRH
f 26147, 2 LEB A FFF 22150 L AR (p<
0.001) iZb Liz. A OEFICE T 5 ERERH
Ko i, #Em3e, AE3IF, Wm»17Fc
B oo, FEARALDAGIERE &3, KREEER X OES)
A L LI EERHRICEROE ) o 1.

3. EERFEEHERE

PERRBL O AE O R R PTREE B R 2 MR L
7=. 26 | =} 106 segments {233V T normokine-
sis {3 14 segments {Z, hypokinesis {3 48 segments
iz, dyskinesis (% 17
segments {2 32 ¥ 2. EERPFTDO 4 segment (21
Wi, Table 2 2773 &  RBLOFIERET
ORI X OVFBEIC akinesis PL_E 0 B EERSEEN R
WRELFEL, —HREMEOHER TIATEED
R X O RICHERSES R S FET 2HAM %
AL HBER R -7,

LR EERTEEES O EE L LT o WMS
(Table 1) X ILFRBLLAFAE 6.3+£1.8 T, Eilthls
HIED 5.3£1.0 X Y HE (p<0.05) i &fEZ =L
7. o% Y EEHFHBIBERICE TRV, BE
IR E DR R MM OHERICE VEETH

o>7z.

akinesis {X 25 segments {Z,

Table 2 Regional wall motion

DCM ICM
N H A D N H A D
Anteroseptal 4 11 9 2 2 5 10 6
Apex 1 10 5 10 0 2 6 15
Inferior 1 9 11 5 3 4 9 7
Posterolateral 8 18 0 0 17 5 1 0

N: normokinesis, H: hypokinesis, A: akinesis, D: dyskinesis
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EHAMC L ) BITEES R OWE (ST
EHE OB IR WT 1 BRRERE 0F(L) 3HLRE
DFERE T I 35%) 1o, BMtELHE T 13
B (57%) i B U 7=, ILEBLLHIE TESHA
TR I BESEBIRE OB 72 Lz I FIh E=ER
HBOET 2 E L LfliZ 3G L1, EER
FTEEES B O BN EZHHBOETICHKE U
oz, —JFRMAELFE T3 EBATRTREEE
EEOE(E X1 L BFFANERFHROK
T2,

4. HERELBHESBBREPDETHOBRET

RBEEPC SFIMNELL, 2FALTRLETED
Bl-Tholz. BEFICBITZRITIE, EEE
HRIFETRE 2249%, £FR 24177 TERR
{, ERRFEEESHRFE OBRE L WMS TRET

BE61+£22 T, AFRE 64116 LENE ol

—FEEARTIC B 1T 2 EHRHER oA T,
T 6.44-1.0 4y, AR 75421 A GE
ThEWERE R LN EEE (p<0.09) 13 75 5
o7, EEIARIC TEERHBOET L33t
TESHHRSH, wimLizowx 24, RE1IHT
bole. EFEH18MICE W TIHEBARICTE
FEHROET Lieoix 441, %346, #ml
BlThote. XRETIAR (p<0.01) ZHLH
TEBATRAEETRHROK T+ 2 ER L2
7o. L LERBBIERHIM 2SR5 5 o BB A TR
EEFHBORT LELE L OHEEIROWT AT

1.0 I

24 % 11 5 (1987)

AR DFEAT® Tt Fig. 3123+ 2 & < mEER IR
ERHDLODEEEIRD o7k,

V. & 8

PLERFL O X A AR O LHRB TH 5 23,
BETORA L LTEE, OHRERE, E
DR R EOBERMEHEEh TS, BEFlZ
BT AL 0ERNERICKEAD > TELT
WHhDLEXLNS., ZORBIFRIIEZDLD
TARRT, fEx ONBRBRICKIE LWy,
BRIRRIC & » THELBBHEOEIEY "R bLAE
HEhTws., LBECEHZH#EETSICE, &
FEDOFHEHAMICT B - 0fEx ORIV ETH
3.

— AR MmO, EEIRFEEIC X DRI
EZ DB 2 W ERELUDHE & RIRE 0D
EEELE-TWS. BERNICIEFHEE OB 2E
HIER S DL,

1. XERMEEHEE

PERAFIEICB N TIRLFEE IO L AMEICAET
TW3Y LEZLRTWe., LALEFICXYE
BOLHEEOEMS L OREICENH D Z L
MohTEI-.

HELERBOFECSVWTEZERD R
RNVID GCHRIEDEEBEIR L T—HETiIA W
TLEMWFREhTWS., XY REFHO L BE
DEEDRAEICSONTIE, LFOREL ORREE DK

s I S

Group 2

Group 1

[ | l

1 2 3

Fig. 3 Survival curve in DCM.

6 years

Group 1: 8 cases with decreased LVEF during exercise.
Group 2: 18 cases without decreased LVEF during exercise.
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LR DAL 5 L T2 EPRH S, 6K
DL 101L13715) T3 R I TR EB RE £ &
BE+ 2 HHEEIX 6~67% Th 5. SREIRE LIER
it akinesis DI b 0BEESHR4II4L segment D
409 IR bR,

ERFFTEESESR Y OB L EAZFHROMGR
ZoWTIE, Bt CFE & ik LBRINRIC
Fiz a3, WMS R BLLRE 0 5 R 2 R
L7z, AR BLO A iERE CREEBI R O
DX VEERZEERLTEY, #EKZ2Y) v al
o v F 7T 7 4 — CHERBLOAGE 3 L O
JEICH LRIBDREER I CEAND RV ET 28]
110 LEREOFTRTHZ LEXL DN DB, D
WMS o f8EEE DCM F&I2> W T AR
TREBOEFRERD L, ok,

EBARIC BT 5 RFEEER R o HE E i
HLERTEICMbONIEETH SN, LERD
FHETLIS%IC L R ol z LIFEIRIEN. 20
AL LT EREE P PET b5, T
bbARIEDRED—2 & L THUNMEREEEES)
ROMBFHEPEFTREXLLATWEA, Zh
BEDKMPEPREETHS. bhbh oK
AOTHEBAREZ YV VALHYVF ST T 4 —
12T, JEERLOMGAE 20 Flic 3 o 2 T4 3 4
15%) LHRBd TR, MNMEREELLRE
BTERWHBREZNL T THAT S Z L3R
Thsd. HIGEBAMREENATS L URA
FIAHERL, %D EREESS BB UEEHE
BREIHETLZLTHEXSTTHS. BT
HRBREY TH 5. ZHIBEEREEICES 2,
DENT X AVF—EADRICL 0 ESER ISR
BLERBEWAEE D H S, ZhiE R be v
CTE%THRE S, EiffEr Loz xr¥—K
ORI L F T bR,

WFRIZ LT O IEERLLGIE TEBATIC L Y
FEEES R 2 STz LBt REEE O
A LREL 220 THEERLETH .

2. EHARFICBTAEEREEORKIZD

WwtT

BECEEBEEF o flicsnT, EBAR

BT HOHEEL I ¥ 0 BEFRZOMTITL
AEmbRTWAEW. SREIOKRS CRILERGH
fE X EZRHRBEIAE, BOMEOHETIHEERD
ET2RA LR, EEHATRICI W TEZEIHERE
AR OB BRCEEFEERFN LAdhida ol
W3, SEOEFIFERA E»TTED R
W, EXRFEAEORENTWAEREWERLZL4S
B3R LB a2 - . EBARIC TEERHR
L EFBEEEI R OHBlIconT R B &, HIER
DFE TRESR I AR RITEESRE OME L
EEFHEORK T ICBEFER L, EBARRO
EZBECRTrHECRFRF LI THRALE N
BWZEERLTWS., —HELELHETER
FTRSES R4 o B L 72632 T ERBRHEMK
FL, DFELAKEREFTFER > TV,
MR OFEELEEEEG BT 2 EBART AT
BEEHFHBORIZOWT DG TV VA,
Shen20 & i3 LARRLOMBAE Tik 21+£590 X Y 26+
T% L, —FEmMEOHETE 22447 X
D 2246% & RE L#E L TW S, it J5 Sho-
olmeester?D) & X LAERLIMBAE T 19.34+4.77% 5
b 24.6+6.49 IcHINE, HEfutE O E T 223
+6.1% 5 16.7+68% 2P Lic L MELT
W3, bhubh ol CIESATIC TEERH
iz, WERLFETARE, BOVEDHE TRD
Tholdd, WFhbEMENEROEHR LY &
WRRIGZR LTS, EEARRILEROE
W TERBHEBARM L & T 515 0T,
Z Ol & U THERLURIE 0 £ B THRE D REF
EhTW3sEEZTWS., L L—RICKRETE
bO TTFREBPRRTOAZ 2 E LT, EX
FEEENZNIEEL L OFITRIZATNS Li3E
2zl v, bhvbhoRE T, KTT246,
mTasplefEclBoboh, 2FELLTRIRETH
ol HEERELLMHE CEBIAMREZEHROK
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2, EBARICH LEEDLG OEBY 2 KIS T
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FRRMOBEREDLTWSE 2 LAY, SEO
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Summary

Left Ventricular Response to Exercise in Patients with Primary Dilated
Cardiomyopathy: Assessment with Radionuclide Ventriculography

Tokuji KonisHi, Takao Koyama, Takashi YADA,
Yasuo FutaGgam, Jiro IwATA and Takeshi NAKANO

The First Departmeiit of Internal Medicine, Mie University School of Medicine, Tsu, Japan

The supine bicycle ergometer exercise was per-
formed in 26 cases with primary dilated cardio-
myopathy (DCM: LVEF was 359% or less) and
23 cases with ischemic cardiomyopathy (ICM:
LVEF was 359 or less). Left ventricular ejection
fraction (LVEF) and regional wall motion were
analysed with radionuclide ventriculography. Al-
though the same resting LVEF between DCM
(234+89%) and ICM (26+49%) at rest, severity of
regional wall motion was prominent in ICM.
Exercise LVEF was 24489 in DCM decreased
significantly to 22459 in ICM. Exercise induced
regional wall motion abnormalities were detected
in 9 cases (359%) with DCM and 13 cases (57 %)

with ICM. Severe regional wall motion abtnor-
malities (akinesis or dyskinesis) were frequently
seen in 40 segments of total 104 segments of left
ventricle in BCM.

During up to 6 years follow up period, 8 cases
with DCM had died due to congestive heart failure.
In 8 cases with DCM who showed decreased LVEF
during exercise, 5 cases died. But only 3 cases in
18 cases without decreased LVEF during exercise
had died. Exercise induced left ventricular dysfunc-
tion in DCM seems to be a poor prognostic sign.

Key words: Dilated cardiomyopathy, Ischemic
cardiomyopathy, Left ventricular function, Prog-
nosis, Regional wall motion.
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