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By EFANGOREHICEEEZRIET S L, —BiEic ejection fraction (EF) »3TiT 21 bw
A==V a— B (0S) 28w 328, REEBICEMMEEERETO OS 0MEL EBARIC
L BEDBEOHEDEE L 0S OHBMHEB I UEE L oMM LI LT, 10T L 0ELEED
PEFRE A SR OB ERERER R Lz, & @EE N) 54, BEifit.Oo%E (CAD) 47§
T, 25W X VBASAL, 3T LI 25 W FoinT Rz v = 2 — ZBEIAR 21TV, BRE CdTe R
HEE FV 7R DB B © EF 2EEE L, K RE), ©— 7 EHK EX) BX U
OS D v°— 7 (0S) @ EF Z3kw, EEHE T4 OS O ' — 7 F3Em:RE (T-0S) 7z Y iz L T L7-. CAD
ESIARIC X 5 EF OfET 4EF (RE—EX) iz X Y DI (EF | <5%), D2 (EF | 5-10%), D3 (EF | 210%)
IZK4y L7z, OS ofEEs JEF (RE—OS) it N:23.842.13%, DI1: 11.7245.12%, D2:9.56+6.51%, D3:
6.12+4.15% Th -7z, &5iz T-0S i N: 1.440.48 4, D1: 2.840.54 4%, D2:4.5+-2.36 43, D3: 5.6+
193 43 Cdhofz. N LHE#BLT, CAD @ T-OS i#3BHEL, OS OEEIIRETH -7 (p<0.01). Ebig,
ZOHIIIBERIC X 2 EOBEORENRE THIELEE TH o 12

Thd XY, EEBAMED EF 04—~ —v a2 — NRKOEHES X URER, EHhic X5 EF oZ{kicHl

ST BT EBNHALNTE o7,

I. B 8]

HEEATR O LOEREORIE T, Btk RE
OPW, BLIUHEESOHHELIETSHWNT
fibhvTwa. LHLEL olRat, EEHARH
DLERFE D HEBIPIZ 2 TOELEEEO LI
B35 boT, BT ®ROEERICS T 3R
A

EHATRERS LR THROLELHEL 3407
LIZWEAIC JIE + 5 &, ejection fraction (EF)
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B  FEIASH
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AARFEZME AT
4 H E M

PEBIARWERIC B TIET 5 Z L ARG S
N, ZOBEFR@EEEOHELTRMMELEBER
ZTLHBT 3 o LAEEShRETY. 0 EE)
T % o—ilEtED EF 0% Pfisterer &34 —
N—va2— K LALSIT2Y, & 5ig, Schneider
BikA—A—va— MEKEEHR TERICHI
T2LbOLBELTHET S O LIZRSL, #
HEORIRFERIEL VEETHS LHELT
W39, Ldl, F—s—va— MRROFHK
WIS 3 AR, wEKREShTY
EWOT, AWETIE, EUBREOHS Y BB
THIET 3 = & AR BRI DA BB R
#ET, EHIC X 3 EUBECHY L EFROL
B DEBK TR0 ZTHEELTRIE L,
D EEERS IR OEBEEHE TO 4 —
N—yva—  RGOMHER, 2) EHAFICLS
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HBREFE R L OREE & oM, A YL TR
L.

II. % *

RHRITEEFHRES 4 (BES 4, FHEE 32+
5.83%) LiEMPELEBEBERITS (B304 - &
PE174, FHER 57184 %) Tbh 5. FHRE
®13 Judkins B: T434I1CHEFT L, 75% UL E0EH)
MRBR A2 HERIEL Liz. T RTOEFIRED
4RI S IR L, (7 AYOERUILESI AT
D 2 BEREET L D 2k L.

EDHRE T EREE 72 RT RS & A v o iRy
EOHREEGEHER (7 = &, RRG-607) Tl
ELS®. EFHREICCe ) VR 15 ng/kg &
L, #0204z %9mTc 740 MBq (20 mCi)
EEEREL T, AENT O"Te 2RMERK IR
Lz, RiC, MBEICT A Y b — FIERUIRAED H —
Rre—Fr W TEERFELER 2 GEHTE
ZEOICHEMLIE, T orvBIO=2alo%k
BhaFavxrEELE 2oFavFoich
JREE 7z CdTe MR & ESFIRICRBEZ ED T~
Ty IRV ETHEEL, ZORMBOMEIEEE
ThorhENE, Tr=h 27 EBAWTEMPML
TG LD 7= VR E RHEZBE» LB S h 2B
Meryr PRE THRE L. BEIZFEHELE
Rizarvva—2NlEX (7 7 4, Cardimax
FK-66) T30f) = Licigsk L, & oic IL 101, aVy,
Vi 8L O Vs FETHBIAR P o LDEXELZE
HFAICEER L 2.

EHAMIEAML = v = 2 — & (BIEHFIMNE,
EM-405) #fiVvT, 25W X VBAfAL, 34T ¢
2 25W oMY 2 L BRIEETIT o . EHA
O T A 100W 3 T, £7213 fagH
B, STIEF 02mV X Th3s. ZhbdiHa
EDBREEGERIERE B X OB O e ES)
SATTBRRA 2 S0h0H HBREA L, SEBHARHE 71054
TR L 7.

B AVE DB R B B R AR o BRHER 2> 5 50

msec ZLilB/BLN FT—F I A=Y Fravt

26 % 11 5 (1989)

2—% (AFRELK PC-9801) THIT L. =7,
AV FNAT— 2 IR BRA L= v 2 fT
W, FRFICEELLDEROREL by F—L
LTRA=TV V7 LIz fiRoRR» v v + %
R, ZOED 8% &Ny sy R ELT
LI i “Ref] - AR CHY% 42 ‘B
e vy bl 2RO oy S50
VR L7z “BERE - h v v bEEER” X0 1.0
T FEARBI A 7 > b (end-systolic count: ESC),
YLAEFRBI A 7 o~ b (end-diastolic count: EDC), 33
FUOEEF L Y EKHR (ejection fraction: EF) % 3
BL, EHIRZALDISHEOLEEEEZ R .
WERE B (L EShR R, 28w (RE) - EBIE T
B (EX) « A — " —v 2— 1+ (OS) o EF, Bk
BB TEE» LA — =22 — D=2 £ T
DFEER (T-0S) T, &5 EX L RE & EF o
7% : JEF (RE—EX), RE & OS t» EF oZ::
A4EF (RE—OS) 3 X EX & OS ¢ » EF 0% :
4EF (EX—OS) 2B L T HH L 7z (Fig. 1).

HE it R BB OEBARTIC & 5 EF off T
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< 75t R AoE\Fa(RE-OS)
[T -~
E T .
5 50 5w ow-| |-
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25 %%%%7/

1 3 5 7 11 13 15 17 19

REST EXERCISE RECOVERY
Fig. 1 Sequence of ejection fraction during and after
exercise. Supine bicycle ergometer exercise tests
were performed by multi-level method. Ejection
fraction was measured with an ambulatory left
ventricular function monitoring system. Over-
shoot elevation of ejection fraction after ex-
ercise was seen. Duration of exercise (Time-EX),
duration from cessation of exercise to peak of
overshoot (Time-OS), ejection fraction at rest
(EFRE), at peak exercise (EFExX) and at peak of
overshoot (EFos) were measured respectively.
The difference of EFRE—EFEx, EFRE—EFos,

EFex—EFos were calculated.
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Table 1 Coronary angiographic finding, exercise duration and heart rate

1431

Normal (n=5) D1 (n=15) D2 (n=12) D3 (n=20)
CAG finding
SVD — 8/13=61.1% 6/11=54.5% 3/19=15.7%
MVD — 5/13=38.9% 5/11=45.5% 13/19=84.3%
t tt
Exercise duration (min)
12.000.00 7.6+1.66 7.04-1.91 7.15+£2.12
*% *k *k
Heart rate (bpm)
Rest 62.0-+-8.91 58.2+8.19 56.04+11.24 56.8+9.22
ns ns ns
Peak ex. 106.2+13.40 94.53-+-14.18 97.0+22.87 89.1+12.72
ns ns ns
Overshoot 74.4+5.59 66.2+10.22 69.09+12.34 65.054+12.07
ns ns ns

SVD: single vessel disease, MVD: multiple vessel disease, Peak ex.: Peak exercise, bx;m :wbeat per minute, )

mean-+SD. tp<0.05, 1tp<0.01 comparison with D1. **p<0.01 comparison with the normal group.

ik Y, 3T bb JEF (RE—EX) 5% Ki
O D1 g (15 4), 5% PAET 109 K o D2 #f
(124), BLU 109 LA Lo D3 20 4) 2K
L, BHEEAR LSRN L. BOoBOORERZ
mean=SD TRRL, FHEO FEZE T FRE
BIXUtRETHRE L.

II. % L

L. BFRARNEIE

TEBRIE AT R D S ERE O E X, D1
38.9%, D2 ## : 45.5%, D3 ;¢ : 84.3% T, D3 ;¢
TOEKIREOHEE T DI #dH 5 vz D2 X Y
BT dH -7 (p<0.05). EBHRFHEIL, MR HE

125, D1 B : 7.6+1.66 43, D2 &% : 7.0+1.91 4y,

D3 # : 7.15+2.12 43, DI, D2, D3 0 4 D g
OEERERIEEER L YV FRICERRITH - 72
(p<0.01) 25, D BHoMHEMTHEEZRZ L o7,
e, DRI REHR, EHRBS LA — -
=— MREE L ABERIT, HEH LOBEELRD L
7 - 7= (Table 1).

2. A=N=2a—+rOE—BLERRM

EEE T oA — RN =Y 2a—bhDOE—2 X TO
BlE R 03, EEEF B 140485, DIgE:

meant SD
. # p<0.05
oy =+ p<0.01

TIME-OS

NORMAL D1
n=5 n=1

Fig. 2 Time-OS. Duration from cessation of exercise
to peak of overshoot in each D group was
longer than in the normal group, respectively.
Among D groups, D3 was longer than DI.

2.8--0.54 4%, D2 R :4.582-2.364y, D3I REE: 5.6
+1.93 4 Tdh »7-. DI, D2, D3 #fo v — 7 Bl
e (o B & 0 FEEE LA EICBIE L 2 (DI,
D3:p<0.01, D2:p<0.05). $7-DEOIEMT
b, D3 ik DI #x v FRICEE L 72 (p<0.01)
23, DI, D2 5 XUt D2, D3 MoK HEERMICH
HFET 7 h - 7= (Fig. 2).

3. R EERBKUA-—AN—a— B

M EF, ESC $ & U EDC D4axt9#H

LR D EF X 4 I THEZERD R -0

2%, D2 B35 X 0 D3 BEosEBh o EF 3@k i
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Table 2 Ejection fraction, relative end-systolic count and relative end-diastolic count

Normal (n=5) D1 (n=15) D2 (n=12) D3 (n=20)
Ejection fraction (%)
Rest 56.77+8.28 54.464-10.33 57.744+-11.46 61.86+10.61
ns ns ns
Peak ex. 67.84-+-10.11 53.33411.25 50.174+11.46 46.904+10.34
ns * *k
Overshoot 80.92+7.55 66.194+11.15 66.394+12.43 67.98+-11.96
ns ns ns
Changes of relative end-systolic count (%)
Peak ex. 68.41+10.40 102.894+9.33 121.654+11.32 146.514+-24.01
*k * % *%k
Overshoot - 40.254+10.15 70.624-11.82 74.40+16.05 79.95+12.32
* %k * ¥k *k
R Cﬁaingers ;f relative end-diastroilic count (%) - -
Peak ex. 93.53+5.57 100.23+4.27 101.41+4.15 101.654-4.37
ns ns ns
Overshoot 93.59+3.31 96.46+-3.27 96.37+3.08 97.504+-2.84
ns ns ns

Peak ;.W:;eiak exercisé. Mean :tier,-*b<0.05;"*‘*p<0.OlA compéﬁsoﬁ wnathe normal group.

X VAHEICET Lz (p<0.05, p<0.01), # —,5—
v a2— bREO EF 3 4 R THEZEZRD o
7=. e EDC % 100% & U7-4E3dRy 2 25k
X, EERFERBI A — A" —va— FREE G 4 B
THEEERO BP0z, ), EEREOHXAY
7z ESC 1%, %8t 68.41:10.40% X WA L
7z %%, D1 B¢ : 102.89+9.33%, D2 # : 121.65+
11.32%, D3 Jf : 146.51--24.01% TLKE: L L
EREHREE v INL, HE LR ER L oM
CHEENFELE (0<001), F— S— o a—
RO XA ESC 13, fEERE 1 40.25110.159;
LEBREX Y LD L, EBRCRED D
X% W7 D1, D2, D3 iz 0B 0 70.624+
11.82%, 74.404-16.05%, 79.95+12.32% T, {&%
EHIVAERCEBAT -2 (p<0.01), D #
HEMTHEERZIED 22 572 (Table 2).

4. JEF (RE—OS)

T L A — " — 2 — Mg EF 0T kb
% 4EF (RE—OS) i3, ff% %8 23.8+2.13%,
D1 # :11.724+5.12%, D2 2 : 9.564+-6.51%, D3
Bt 6.1244.15% Th o712, EHAFRIC EF 28
£ F+2 D1, D2, D3 #£» 4EF (RE—O0S) i:{d&

NS
[

meant SD
4 p<0.01

N
(=]

@
=]
W 15
=
W 10}
<
0 %
NORMAL D1 D2 D3
n=5 n=15 n=12 n=20

Fig. 3 4 Ejection fraction (RE—OS) in each D group
was significantly lower than the normal group.
Furthermore, D3 group was measurably less
than D1 group. Hence, 4 ejection fraction
(RE—OS) is inversely related to exercise-in-
duced left ventricular dysfunction.

WERLEBELTEREIEET » -7 (p<0.01),
SHIc DEMHES M T b, EBARMC XY EF
IEFA5EE% 7x D3 #o 4EF (RE—OS) iX, DI #
XV EAEEICRE TS -7 (p<0.01) (Fig. 3).

5. JEF (EX—OS)

EHK TR LA — " —v2— FEED EF L0
+7 bt JEF (EX—O0S) i, % & 13.2+
3.48%, D1 #¢: 12.8545.29%, D2 & : 17.36+
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meant SD
(%) o #5p<0.01

AEF(EX-0S)

NORMAL D1 D2 D3
n=5 n=15 n=12 n=20

Fig. 4 4 Ejection fraction (EX—OS). D3 group was
significantly higher than the normal group or
D1 group, respectively.

EJECTION FRACTION

(%)

108 30Y/0 MALE

i) /\
> .

S8

Py P P .

1 3 5 7 9 11 13 15 17 19 min

(%)
10
61Y20 MALE
5 /--—\_-
w J

1 3 5 4 9 11 13 15
REST 254 584 STOP
Fig. 5 Case presentation. The upper picture shows
the change in normal volunteer. Ejection frac-
tion (EF) increased during exercise gradually.
After cessation of exercise, EF was shown in
further temporal increments within 2-3 minutes
which we recognize as overshoot. The lower
picture shows the change in patients with
coronary artery disease (CAD). Compared with
the normal volunteer, overshoot in the patient
with CAD was less dramatic, delayed and less
precipitous.

17 min

7.46%, D3 B :21.5916.04% T o7z, EEA
Bis iz EF 2MET 3 54 D g 4EF (EX—O0S)
FEEEB L TEMET, EBHAWMICIY
EF (& T 23§27z D3 f¢o JEF (EX—OS) i3{it%
8 (p<0.05) 3L D1 ¢ (p<0.01) XV HE
\ZEE T & - 7= (Fig. 4).

6. FEFIZTF

R E B X O ML B RE O EEHARTR: O
EUBRE ORI HER X 2" T 5 (Fig. 5).

Iv. & £

HEHR OBt s, o
REDEOIBR 2 5 ET/HmL, &niclm
HIE (stroke volume: SV) L ¥ifiILTW3. +
bbb, LEHEEHET 2 EREROLMES
TOSV R, Ly IicEEIARICEVEMLT WS,
SV M+ 2 2h=x20LLT, 1) FEHERY
757 (end-diastolic volume: EDV) (I RZEC, IR
FKHZH (end-systolic volume: ESV) 23+ 2
B4, 2) ESV23R%ET, EDV 234 554,
3)ESV 83X O EDV 3 & b ic#gind 5 %, ESV &
D b EDV 3%k Y &L N+ 554, 4) EDV 2
Wiy, ESV 3B+ 2548n EAX#ESH,
FhoHEs<Th SV & EDV TR LZED EF (&
Win+ 5. EF 3E§hic X 2 E0ERROHER 25T
fli+sfgEL LT, BETHr>WAHAEShTWSIE
Bnl1oTh3.

Pk, HBRESEBATRO EF 75 ¥ ZEUHEED
B, ERLT—NVV L FITT4T, 34h
TLIEL TR AN, BEE T, EEo
E— &+ % % Tlz FE 2 BRREMIcEmL, &
B TEROREERYIC EF 3 — 7 EEF XY
SHIR—GMICHENT sz LRSI ¥,
EEIRE BEE T L EBARICI Y EF KT T
2%, EHATKTHRIC—BMICL#HEO EF X
D LN S - L BAREENY. o EHEA
M T o—@M o EF oy, 1979 iz
Pfisterer 2k > TA—_"—v 2— MNRELAZDT
bh, FOBEIREIREY., Zhickse,
EEREHOA == = — hBED EF L ZFFEO
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EF 03, +7b % JEF (RE—OS) 3 E0H
MICXVAEL, PEFEL > THRORE Ficiaw
EBIRE B EE L >TROFE 2 F T 2 EBiREEE
Fy OIETH -7-. Schneider HiF, F+—~"—v
22— MRGE THEEHHKTERZICHET L0 &
FBREIELTHE T L0 LIRS L, BHEOE
FIRRERHIELVEBETHI L BELTVE.

LALZhbo#ETIE, 3447 LIEDEEE
FRELTWSDT, F—~"—va— OBER
CIZET 23RBS T,

DHREHEGETL TS — VY v F 557 4 kT
LHE, BE REE by ¥ — & LT 300 DA
RINES 5720, 1 [EOEEIC 3-5 43 0
PRLETHS. AT A 2R EH S DI
R/ANRT S 2 o e@ B AL E T, EEVART
W DR 2 ZE DB RE O R B L 2 D S — v v v
FU57 4 THETHZLICRBRAND D LEX
His.

B, 1.0 & 0ZELHRE O JIE b FTHE 74
R DB RE AT R LR S 10 PR s h, SR
MoOZEEREDOE(LETHT 5 2 L RHEICE -
2. Z O3 & AV CEBIETO ZFk, EB s X
USEBY O BIFEH O ZE0BERE 2 8@kt L TRIZ L T,
OB EHRE Lz L = 5, Pfisterer H0#ED
X 9T, MEREB X O EBIIRE BEE THEB AT
BEERHICA ==y 2 — FRREZED . 20
BRI E 2D L, A==V a2—}D
E— 7 ICET SRR, BEEBE T 140wt
LT, SEREBRTIDBELTHY, EHick
% EF [ETF 2% 5% Fifio D1 BETiX 2.8 4y, ES)
12X 5 EF £ T2 5%-10% o D2 BTl 4.58 4,
JEEC X » EF {EF A 10% LA ko D3 #Tit 5.6
5T, EBICX % EF 0[R T REERBIZ LA —
N—ya—bov— 7 BERHRPERICEIEL .

A —R—3 2— MO EF L &2#iE0 EF 0%
+72b % JEF (RE—OS) I, fEFEETIE 23.8%,
D3 BETIT 6.12% Tdh o 7-. EBIC X v A
DEENKEZ VW D3 0 JEF (RE—OS) i3, 5
FRIVARCEETH - . ), A—r~—v
= — hMEfo EF LEBK TR EF 0+ bb

26 % 11 5 (1989)

4EF (EX—O0S) (%, fdtH# T3 13.29%, DI #ET
13 21.59% THotz. = 0 $5EE JEF (EX—O0S)
%, Bk 4EF (RE—O0S) L #h&EL <, SEBHC
XV ELDBEREOEEO K E W D3 BHE, R ER
LYV EETH -

F—=rnR—va— FORELFIMT HIEEL LT,
4EF (RE—O0S) % & U8 4EF (EX—0S) » 5 %
WTFRBEY TH 52 03 HAOHLHTHS.
Pfisterer (3% EF L %}k+ 2% JEF (RE—
0S) ZHWic A, EFEEHO X 5 IEBATIZX
9 EF 2L TWwa Az, EBic X v #n
L7 EF 4 BATWS 720, BRICIEMEL, fh
4EF (EX—O0S) # v/ 10i3, EHANIC X
D ZELBRRE MR L 7B T, SRR oIz [
TOWMBELEA TV OEHEE RTET S
%. gl EF » Wik+ 25 JEF (RE—O0S) (=
EBATIC X 2 E0BEEOE{LEZ kL TWs 0
T, 4EF (EX—-0S) X v Bk LA 58 T 5
Ly Lbhbhi3EZDY, GBI LICHEFD D
LWFNR A — N —va— FEFMET 5L L
TEA TV PRHAVBLETH 5.

Pfisterer &34 — " — 32— MEIGICH L TH
7 B0 1978 451, Stein (XK 2 v
TR IEE3TH IS OB R o i B+
% DIz, EHEHNCIERANIE B & OBKHHE 253EH)
HUEBPHE26F 2 SN L 72 LG L Tw 21D,
S iz < i, 1972481 Cumming & 2B ERH
HETEAML = v = 2 — 2 EBVART T 1 EEHERK
ERPEL, LERED 49 ml/beat/m?, JEEHE TR
58 ml/beat/m?, JEEH#£ 2 4> o [EEH]IC 67 mi/beat/
m? LENT 5 L MELTWVWDEY. ki,
< BEBE T HROEEH O SV ok & s
HEHINY, ZOBAEBFIVWELHLATH
V. PERX Y ZoBFE LT, ESHBICOER
WD Lol 0 ERFLRAIB o8, X 0
BBOBATOBIPER S TWS. HEFET
EF Lz hizf5+ 2 EDV 3 X O ESV ot %
BRitLicl =5, EHIETIX EDV QRETH D
3 ESV 38 L, EF (3L 7245, EEKk T4
12X ESV iz & e Liz2 o, EF 3@ X
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DELICEMLE. ZhEY, A—R"—va—}
o X EERIZ EDV o<z <, ESV o
ThHT EhHRECH . A==V 2— MR
i EDV 2L awvwz L& v, OIS0
BIH L0 LHESRD.

fEHFES AR ZIT O &, EEHROWEMICHRE
WHATFa— 7 IUBREh, ZORHERMIM
FIRETARAD L, ESV 238 L, & 512 EDV ko
ZEThHoH SV ImL, Lakomne & bicd
MHERMNtT . EhickshFra—r7Iv
OWNTEBIROHEMICEVEEML, EEHRFL Y
LEBKT 23 R iIckEIEEZTRL, To#KRL
2B L, K10 3% 0 EBEIO EICEEL T
21, ZoBEKTHOSFa— LT I o
CEBOHIEIC L 3 ERHORROBDPEEL
T, EEHRTRICRKHILFRLIESRFL D S5
IZIEF L, 2ok ESV & bicib L, EF
—EEICHINLTA — N — v 2 — MG ETRT D
O LI NS, Pfisterer 1 8 EWHIZEH L
HTRZDOA— A=y 2— FRGIFERICEET
HolttBRRTWRZZLEY, #Fa—AT IV
PARBRICHECEELTWILDLEXZDLND.

M R BBRE OGS, EBEFEHAT LR
A IEHTIE W o 7o AR 2 235, DG S 23K
TLTL DL, fRaIic REMERTA ML TR
RiERE 2 L Twa, EBZ ik L%,
SR IV o 72 AHEHN U 72 RS IR B AS PR EE IR
TL, ZOIRREA 5-6 SRk L T2, i
PEORBIZERD 54 — N — ¥ 2 — F OB OBE
X, T ORMMERITOHER & R Ic—F L
T3,

F—N—a— " HRGOHBEMF L LT, DI
HEOIHE oML S+ 2 FEEHREETE
A, EICKRHLERCEZCEEL TV
LoL#REND. 5%, Thork &S OICHAT
Licw, EICRHMOERNTEZBLSELIRFTH
HATA—NT IV, KAEMLEER, DO
TRRER 2 R A I 24TV, T hu o bk LRRE
TEZLEBLETHS.

FRE T, BEEHO TR EHIREERD

FlnL VS 2ICE . BEIC, FHPLHRFE
TOLEBIRE O E ORI I 2 B E B 2 5
, DF=NTrTF T 74 TR SR
7z. Hakki i3 1983 4Eic, 208 O EBEE~ 0
LVEF - EDV - ESV - SV 1 X Ut CI 02V % 605%
RIMEEL OB EREL 0 2 HETHERL, FEli
NOEDHBICEE LA WZ L2RELRED, X5
i 1987 £z Adams 23, JEVW4EIBIE O B E T
EEIAMOD S — AT ¥4 7T 7 4 2T, EH
I2& %5 LVEF 0oZ{biz BRoMZETHET 5 5,
EHOBFICIVEEB LAV EEBELTW
10, Zhoo WL X v, WREDOERD JEF
(RE—EX) 75 U ESHARRE O EOBEIEOISEICE
Bliovzer#orTths. —F, EBARK
THOA— "=y 2— bR, EGHAFRKROL
ODHREEDEEREICKTFT 20T, £ -~ —v
2— FRERICE X 3EMOBEIZ D v L HEE X
5. L, ZoMEREAMRCT 2, 1§
IRV CHEBIAT RO LBEELTIE L, Rt
THEVENDD.

V. #& &

BN AR RO BEC EF 22— icmns %
F—=N—va— FMREICPEL T, BFEHBIV
JE MO B EEHE CHBRA L. BEOA+—
A= a— MREMEETE LB L TGBEL, 20
BREIEETH . SoIZZoffim, EHhic
L ELBECEENEE TH LI ETETH -
oo Thb k), EFHROA—A—va— 1 EK
DRI X OB, EBCX 5 EF o ki
T2z LBBLNICHE .

x ®
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Summary

Significance of ‘“‘Overshoot’’ Elevation of Ejection Fraction in Early
Recovery Period after Exercise in Patients with Coronary Artery Disease

Kamon IMA1*, Yasushi ARAKI*, Yukari NisHIO*, Satoshi SAITO*,
Yukio OzawAa*, Michinobu HATANO* and Rikisaburo KAMATA**

*The Second Department of Internal Medicine, ** Department of Radiology,
Nihon University School of Medicine

To investigate the relationship between ‘‘over-
shoot” elevation of left ventricular (LV) ejection
fraction (EF) in the early recovery period after
exercise and myocardial ischemia, LV function was
measured in 5 healthy volunteers and 47 pts with
coronary artery disease (CAD) using supine ergo-
meter. EF at rest (EFRE), at peak exercise (EFEX),
at peak of overshoot (EFos) and time from cessa-
tion of exercise to peak of overshoot (T-OS) were
measured using an ambulatory LV function moni-
tor system with a high sensitive CdTe detector. The
patients were classified into 3 groups according to
EF depression (EFRE— EFEX) by exercise, i.e., D1
(EF | <5%): 15 pts, D2 (EF | 5-10%): 12 pts,
D3 (EF | =109%): 20 pts. Degree of overshoot

which shows difference in EF between rest and
peak of overshoot was 23.84-2.13% (mean4SD)
in the normal group, 11.724+5.129%; in DI, 9.56+
6.51 in D2 and 6.124+-4.15% in D3, respectively.
T-OS was 1.4+0.48 in the normal group, 2.8+
0.54 in D1, 4.54-2.36 in D2 and 5.6£1.93 min in
D3, respectively. We conclude that left ventricular
dysfunction was proportionally related to time-
lapse from cessation of exercise to peak of
overshoot while inversely related to degree of
overshoot.

Key words: Ambulatory left ventricular func-
tion monitor system, Left ventricular ejection
fraction, Ischemic heart disease.
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