(R #)

T ) R B L B2 & Y A 7o R B IR IR B o Do B RE R

B &£ A

BEE EHNREBO BT L ESIATTH OMMLEE O LB DRF Lic. AT HEMSLEL f-
TBRIBEOAEE M ED 256, HIEMIOE (AR 1841, &% (N#H) 17 4T, EFATIERARER
MEEE VT A —Fickot-. EH, MmFE, L%, Swan-Ganz i 7—7 Vic k 2HBARE, GER
Rz X 2. 0mMHE, ZZHHSE (EF), MilikE 2 JE L. EF i Tc-99m FREERmek 20 mCi 2
W, TAFF = MEIZ XY ROz, MlREE, Fod - 7 - vigic TEOERE A R - THREICEREL
Tc-99m OBSHEORE? bR 2. EFKRTIOFHI=1tns V) V& 1EET LS SRICFA—DE
PATRREZITo72. TofRER, O EF [HEShic X ) NETHEMN, M, ABTHET L. @ EBFRAHE)
FRIZSRHE (PAd) 13 N BiclER M, A B TERIC LR L. @ Milikiz N #TRE RV LRERD,
M, A ETERIZEML:. @ 2ot EF ol TE, E§R PAd L, ZhZh1r=0.68 (n=60, p<
0.01), r=0.83 (n=43,p<0.01) D X WHEERD Y, EBHEREIC L SMELE KBTS 0LELLN
7. ®@ = e ) VETHROESAR TIX, PAd 0 LH, MEEORIMI L biciElshiz. £
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CABTHLLTH .

UEkXy, ESHAFROMMLKENEIFRENICHBELOREZMS Z LAt

TE, TOREEROLEETFMICEDbD THERATHS L EL L.

L # =&

BERERBRE T, Lz, BEEOL M
ITHEIER ThoThH, EHIC L V.OFELE
EESEZ L, Z0HEROHIGEECET, £
EHESEBRY, WEMA Yol - miTEeE:
HBBZEVDHDH. ZOE, LY bIIESREOME
MARFEZ 505 2 LiZ, Z0BREOEFROBE,
AFEENICEETHS. —RICHBLOEEIZI
FHEMRERIESHW b TW B S, EBTh O ffig)
IRERIE XEHZRIBNT AP MRS Tidk
W, —J5, invivo i X 5 Tc-99m HE fEk &
AW 7 — MBI B W THEF o Tc-99m o fitkt
BERMIEEZ R+ 5 L vwbhTnad, £
* TEREEFEMNFEE =S
2463410 A 18 H
RASTRZAT 1 634E12 A 22 H
BIRIFERSE - TERTEHRZ L 1-8-1 (S 280)

FEREEFRE=AT
B R A

X, EBAMTEEMITEE T 2 — 7 L R
A% o Tc-99m DO EZFIEL, MiflikE»
8 R EARER O ORE 2 FRET L 72,

IL @ R

*HgiE, WD STAEH D 61 £ TORMIC SE=
PNEHT ABE U 7 FYEHEPOOME & £E - 7 BR B 1 B B
PEOFIEEZE (M ) 25 61 (5B 1% 23 fl, otk 2 f1),
STEMBOME (A ) 18 4] (B 15 4, &t 3 1),
e (N &) 1761 (B 14 4, LE3FDTHB.
SEEAIT, M BE 57.017.2 5 (41~67 %), A R 56.2
+7.8 2% (38~67 £), N ¥ 46.84-10.5 &% (32~65
B) Thoiz. MBHZR T SHEEIALE, LEHE
BiEE 4 4], RUBETHRE 6 41, AiEE3 6, RAIEEGUEE 1
B, THEEAH], TEE2{], TEE+RIEEFRR S F
TH5. 2FICEBIERE % 1T L. EERE
BRI, MBE TR EERE 1T 6, 1 ERE
8fl, AFETIIZHIRE 104, 1 BRE8HIT
dole. NEI2FIEHIRERIER Th o7k,
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EEARIBEO X 5 CIHEBEET LI A —4
AW EBARTTHAREIT M S XU AR
T445y, NBETLR2HThok. ¥23BL b
Bads X MEEIC THEFICRE % 38 3 FpRkBAE
(% BHiER, 1 BF) bEETH -7,

m. A &

EHARIT Y — 2 v A RER AR B ¥R
BHx a2 —%% Fv 1.0 Watt/kg X V) Bis, 4
5T Lz 0.25 Watt/kg o HiE 35 LB
AFETITok. EEBRTIOpETE=4L1Kk
b, 0HMoREIEHHEZSVWT =SV x
V& 1EERET L S HkicFE—0ESARTRER 2
1Forz. EEP, ME, Pk OEX, Mk
Ex 14T ki, DR, ZEERHE, i
HEY 4HTLICHELE. IEREE~Y v =
v MET, DHEEELERE VRO, DEXIZ
EE P AR 12 FE LR L. B RE SR
FHicELZEL, HOMLUHIFEAL TR W Swan-
Ganz 7 57—V XV IE Lz, DIHEEO JIE
BA Y —E—2ETRDE. BB, BEOFIEI
A ¥ —t—2ETRDZOMHEX, Cuvette i
TRDIZh & LR 1=092 (p<0.01), EBFF
r=0.89 (p<0.01) P BIFLIELHHZ L 2 HE
LTWw3?, EZEFRHSEIZA s ) VB
{tEFE—=2 x20mg, £’2 Y L EF Y ¥ A 10 mg)
2EYE, 30 iz 9mTc04~ 20 mCi 2 #EL,
2 VFHF— bEEIZX DR, FHLCEBRS
BEZTILa ) A — 7 2EEF L EER GCA 10
Bl <hA5L GMS80A A+ 54 varvta
— 2 ThH 5. BEITHE ENAHL 30°~60° & L,
IAERE L EB P OB 27—V OB 2L L
7o, BilLikE OB EEFHAE 2 RD L &
D>« i 7 — i TEOER 2 AL - THEFIC
RE L Tc-9m OBURRER JIE L ETF ofn% b
P oRDI. ERRIDESTOZRTF -V 0%
20 L Lic, EHREO 7 7> b EiE Tc-99m
DPREXERL THELESRION T v ML D
% k®», pulmonary blood volume ratio (PBVR)
& Lits

26 % 3 5 (1989)

HIE L7235 EH&#F o pulmonary counts
=3EHIF o pulmonary counts x 2¢/T
T: Tc-99m D pEEERTE R
t: SEBIAT O BIERE D> S DOREH]

PBVR — fHIE L 7<3EBhiKF &> pulmonary counts
SEENR]o pulmonary counts

Figure 1 iCBILMEKE /R L722%, ZomEEE L
T L < L, 2hFh 27~30 pixel (11.6~12.9
cm?)Th o, W AT A =B E & R
BIET 3 D EMBITH 255, —HORERF TIX
RA, F—EShRic THRES R ZEfRHIS X O
FEHECRiIfTL, B3PBDPDPBVR ik L7, i
BAMIEENRRETITY Z & 2 RAIL L3,
(1) SESh P o E A 250/130 mmHg LA Eo EHS
IHERIILE O TR T 238 » 72 354, (2) EH)
FOLBRCTEMLE STER TS b bSELY
0.08 FH AT 02 mV PLEDIET, DM
HERENR, DEMESMERER, 52 EU Lo
7wy s BHBIL A, Q) Buldm, JRrs
BOh, Kb, EREEEOERI‘HELLESE,
@ 777 —¥, BEAA, BiTEOBEIHEHA
Lz Aicidik Lz, miED LERNTL D
PIRSEIZ 1L L7223, Rt % X B WA I MBI,
Ca #HigicfRY, REMBE £ THRL, HAW
okl E-FZHEIZIT Student @ t FR
EFHAWERRSUUTEERLHEL. &R
EfE!x mean+SE IZT/RL 7.

Iv. #% R

1. TFH L CEBRFOmMTERE
1) kA
EHATTHARERIZ A BIOMEL L45T
Holed, ThEROEBOFIEFEHT AT
FisE 13 B, BRESASPRER 1, PROREREE 1410, ST
KT 34T, METIIHREISH, BAHREK6
i, PRI 1 4, MEET 24, STIKT 141
Thotz. NEIIL2H 1250 THEE L. 25,
A, M EL L42p, ESAFRC ST HETL A
EECIE 0.1~0.5 mV (45 0.3140.03 mV), M #
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Fig. 1 Region of interest in blood pool image.

BP
mmHg Cl
2004 ) L/min-m .
10 ?
o—o0 N (n=17) —
o—o A (n=18) [ . » N (h=17)
—e M (n=25) , == -
150 o—oa A (n=18)
5k (DS0.01 o e—e M (n=25)
* 0<0.05 5+
++ p<0.01
+ 0<0.05
&
8Pd e 1.5Watt/kg
100+ X 5 1.25Watt/kg r"‘“w
. Dt e 1.0Watt/kg [~
e — . oM [ rese |
& 1.0Watt/ke L2oMat/ke [T 1 Before 4 8 12min
T T T t
Before 4 8 12min
EF
HR
% I b 9
t o
70 S
150 /
60 i
| \
107 404 \
o 30 1.5Watt/kg
& 1.5Watt/kg 1.25Watt/kg
1.25Watt/kg M
1.0Watt/kg exercise
e exercise T - T 1
Y A i : 4 8 12 min
Before 4 8 12min Before mir

Fig. 2 Blood pressure (BP) and heart rate (HR) re- Fig. 3 Changes in cardiac index (CI) and ejection
sponse to exercise. fraction (EF) during exercise.
BPs; systolic blood pressure, BPd; diastolic
blood pressure, N; normal, A; effort angina,
M; old myocardial infarction with -effort
angina
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p<0.01
PBVR [ s p<0.01
I
Pulmonary Artery Pressure o |
! 1
: :
mmn':'nonc nressure N (h=11) 1.204 ° E > :
o L] 1
604 o—o A (N=12) . ' . |
! 1
I e M (n=20) . : :
*s p<0.0! P !
80 :0 : ° :
' é [ L[] :
1.10 .0 E ° § :
40 H ' !
° : l !
° 1 :
4 : | L
30 ° " . | pt
o 1
. i T
1.00 ! v &
Il |
B [
20 E . : . é
fl 1
1.5Watt/kg I . s
1.25Watt/kg ! |
&+ ,MJ—-'J_I i ’
oxercise '
T T - T - T : | .
Before 4 8 12 min 0.90 H !
mean pressure * H !
mmHg M A N
501 =25 | (=18) | (=17
o Fig. 5 Pulmonary blood volume ratio (PBVR).
40 n.s.; not significant
p<0.01
301 PBVR ro<o.o1 5<0.01 \
B
b ¢ T % : [
20- 1 :
1 1
L] : :
] 1
104 i :
1.5Watt/kg 1.204 o ! 1
1.25Watt/kg = 'S : o '
1.0Watt/kg = [ 4 i |
(o] . exercise . i !
T T T 1 o | :
Before 4 S 12 min o e '
. |
diastoli 5 § : !
1as 0 r |
» olic pressure - : '.. :
304 . 1.104 2o i @ ;
e :
1 L] 1
| ] Y
b oiie
S
204 : :' : °
1.004 ] i e
L.
e : §
|
: i
10 / |
| 1
\ |
| L
1.5Watt/kg 0.90 \ :
1.25Watt/kg [ 7 1 = | '
1.0Watt/kg v ¢
B SRR000D, reise : —-5>JEF |-5<JEFSS5| JEF>S5
Before 4 8 120 n=27 n=22 n=11
Fig. 4 Pulmonary artery pressure response to exercise. Fig. 6 Distribution of pulmonary blood volume ratio

(PBVR) according to exercise-induced changes
in ejection fraction (4EF).
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T 0.1~1.1 mV (5 0.23+£0.05 mV) Th o7z,

2) m E

INHEIAME R LRI BT A, MBETZERE
# 149.4-54 mmHg, 142.3+4.1 mmHg & N 3
? 126.3+3.8 mmHg 12 b _{E A - 72 2%, SEBEE
T A, M BETZFh2h 180.7+6.1 mmHg, 163.9
+54mmHg » N B0 ES) 4 0 171.14£59
mmHg, ES) 12 40850 193.144.8 mmHg izl
EENC X 3 LRENNE o, fEEHIE RS
I N, A, M #TZhZh 79.6+2.3 mmHg,
90.8-+-2.6 mmHg, 87.74-2.2 mmHg, ESEFIT A,
M #f T % h Z h 108.942.9 mmHg, 103.6-+2.9
mmHg, N £ © 3E 8 4 48 93.7+2.4 mmHg, &
& 12 4305 98.3+2.6 mmHg & A, M B i3 N
IZHRLE, EER L LICE» o, EES)
W, MUFE2S B U 2 o 7 (UHEHfLE A5 ESh
I2& ) 10 mmHg P E R Uit o 72610) 25 A B
T2H], MET6FlHY, Z2rTLMEDI L
2 Bl EAMET L7z (Fig. 2).

3 DK

EHRE O AM B TZzhZh 116.845.0/
min, 123.043.5/min, N F£C&EE) 4 408F 115.7+
2.8/min, EH 12 4385 155.64-2.7/min T & - 7.
LEE, EER L LI I HMICEEREZIRY
»s - 7= (Fig. 2).

49 DR

A, N HETIL#Hzh£h 3.31+£0.20 L/min.
m?, 3.31+0.19 L/min'm?2 T % ZBH o720,
JEHETIT A BT 6.2940.33 L/min-m2 & N &
DYEB) 4 53D 7.662-0.69 L/min-m2, SEH)124%
B 10.0240.59 L/minem? {2 LR /X 22 o7z,
M B Tl3 28 2.8240.15 L/min-m2 T A, N #
b s GEBREOMRE D S TR L/ E R
- 7= (Fig. 3).

5) AEERHSE

N BT8R 60.3+£2.1% kv, EHicky
4 53RF 69.842.5%, 12 4385 72.842.2% & #EANL
2. —J5, A BETIRECERE 5T.4423% L N BEL
ERRP o, EEIICLY 4934£2.6% LIET
L7z, MBEETIRLHFT42.8+20% & NEICH

REL, EBCE Y A BELREBEIC 36.2+£2.1%
LIET L7 (Fig. 3).

6) HHhRE

FEIIRIGERERX N, A, M BcLHiTh
Z#h 6.64+0.7 mmHg, 7.94+0.4 mmHg, 8.7+0.8
mmHg L ZEN o722, EBickY A, MBET
X, #i# Fih 28.1+2.2mmHg, 30.3+1.9 mmHg
L N BEOES) 4 4B o 14.5+1.4 mmHg, EH)
12 43 15.54+1.7 mmHg iz k2B iz EH- L7-.
FBRIGERIE X N, A, M B TR # K 2 Fh
20.5+1.4 mmHg, 22.4+1.3 mmHg, 21.2+1.2
mmHg, JEEET A, M T Z h £ h 53.3£3.0
mmHg, 529424 mmHg, N # GE§)4 58
36.3+2.6 mmHg, ¥EH) 12 4385 37.1+2.5 mmHg,
HEIIRESE XN, A, M Bt oz h 2 h 12.1
+0.8 mmHg, 13.24-0.5 mmHg, 13.940.9 mmHg,
EH T A MB T2 h Fh 39.642.3 mmHg,
41.6+-2.2 mmHg, N ff G EBH) 4 2 B 23.9+1.9
mmHg, EH) 12 4> 24.34+1.6 mmHg & fiti §) ik
PEARHIE L FIRR, ZoMms <1 3 MRicER 2 -
TNz & v A, M EETidERIc A L7 (Fig.
4).

2. fhmaE

FifL e B 3Bt 5 1A & ZE R ERH A E (EF) LR
RRICHIE S 5 e W ERIRHLIC Lic a3, —HBOEEH]
TIFEE, FA—ESRC TENSMIBS LI OERT
HATLic. = OFER, WiHkick 3 PBVR i3]
IR T y=0.95x+0.04, r=0.96 (n=8, p<0.01)
LInWEEERL, BB FHF ik >TPBYR O
HIEEICEL B Lo, EHC X 3k
o#fNZE (PBVR) (& N # <X 0.980+0.009 X fiti
MR REZ W LBERD L. —F, ABET
1% 1.096-0.015, M B£Cix 1.109+0.012 & fifif g
B I L 7= (Fig. 5). E&jick 3 EF
Wi & PBVR OffR% # 5 &, #Edhick v EF
B 5%EBZTHIM L8 T2 0.968+0.013 Th
ofenizxtl, EF 2 5% # X CTET LT
1% 1.120£0.011 & Bk o 3N 2358 » bhic
(Fig. 6). ¥7- PBVR L EF o0& FEicit r=0.68
(p<0.01) DBRFHAHENZED bhviz (Fig. 7). %
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PBVR
.
n=60
r=-0.68
1:207 ‘e »<0.01
- y=-0.0054x+1.0502
L]
1.104
1.004
0.904

T

20 -10 0 +10 +20 JEF(%)
Fig. 7 Correlation between pulmonary blood volume
ratio (PBVR) and exercise-induced changes in

ejection fraction (4EF).

P<0.01
P<0.01  P<0.0l ’
pevR [ T ]
| ]
1 1
I 1
I 1
Il 1
1.204 ! : -
: 1 .
| : .
| b §
I e
1 L] !
| e
1 8. !
1.10 i ey | e
: . !
[ )
L4 1
I !' é :
o [ !
I %o 1
e 1 1
1.004 I e !
. 1 1
. § 1 I
i 1
. (. |
| |
i , !
! |
i |
| 1
0.904 | 1
= ! 1
20>PAd |20=PAd=30| PAd>30
n=11 n=19 n=13

Fig. 8 Distribution of pulmonary blood volume ratio
(PBVR) according to the pulmonary artery

diastolic pressure on peak exercise (PAd).

26 % 3 5 (1989)

PBVR

1.20

1.104

n=43

r=0.83
Lty ° p<0.01
y=0.0062x+0.9062
0.90{
T_

T T T T

r
10 20 30 40 50 PAd(mmHg)

Fig. 9 Correlation between pulmonary blood volume
ratio (PBVR) and the pulmonary artery dias-
tolic pressure on peak exercise (PAd).

P2 YEENEE G ShARIER HIE 2 20 mmHg Ao T
1 PBVR %% 0.9794+0.011 T35 » 7= D 2% L,
30 mmHg # B x 72T 1.144 20.011 L EfET
3 - 7= (Fig. 8). %7z PBVR L &fniBhiRILIE
HIFE X r=0.83 (p<0.01) ® 4772 fHEI 2328 B 1
"7 1< (Fig. 9).
3. —raSYEYUOESHATRMLITERS
KU MARICRIETHE
RO EREER I =t /) Y v
EFETICEY ATz 15 b 14 iz, MEETR
22 fFjr 16 FlICRER DIER LW LEEAED bh
7o EIESFEO STETEIETIZI Y AFETIE
0.334£0.04 mV X v 0.13-20.03 mV (p<0.01), M
# 13 0.1540.02mV X v 0.10-0.01 mV (p<
0.01) tHEVAONT, METEFETIZED N, A,
MAEEE L TFREL, & IIBEHMETHLA TS
ofc. EERFOIEHMEIZ 3L LETRIOZ

nNeEZEbLY, ERESKELS A7 MAKE
EFTIcXy 3FEL LMLz, LI A MEE
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IZHBWTH 572 Th »72 (Fig. 10). LMEEIZET
XV 3FEL LEBERD LY, EHTRET
BTE VEINE S REL 272, LICARTIRE
THOEIHELFREAETHOZNICEEI
Keimo7=. EF 2 AAMBECIETHIOES T
BT Lcois & L, ETHOEH TIT M EHTE
TEWNSL 2D AT LA 8L 72 (Fig.
1), MEARIESEIETIC X Y 3 HL bicE
TLz. ETHOEHTRAMBCERLZA
26.8-4-2.4 mmHg, 30.6--2.2 mmHg & Bz L&
L7ch, ETHOETTITA MELDL 143+
0.8 mmHg, 23.1--2.1 mmHg ¢eEshiz. &<
CABTIEINELEZERBECKR . —F, M
HTRHEINTZLOONEIVIEETH o 7.
FHEIARICHEEE, THE LT H - 2 (Fig. 12).
PBVR 3% ‘_;c D N,A, MBEHZBWT, ZhZ
L 0.937--0.011, 0.957--0.019, 0.943+0.017 & fifi
MARERT D Lz, ETRIOET T A, M BT,
%n%nlow:QmLLmHmm4g%mmg
L7228, ET#HOES T 0.999+0.014, 1.040
£0.020 X e o HEnes I shic. &<
ABTREZCEN I 2MMARED bR
ofz. —J, M ETITERIC X 2 30 23 M &
nimd oo N 2L Y IIEHETH -7 (Fig. 13).

V. & =

Te-99m 7RIk & vz b « i7" — gz
BWTER SRR, BHRMLEE LT -
KiLES T O EREBEETES. Z0kDil
o —E O ELFKE B &, 22 D Te-99m
OFEEEZ 77 7 > v TR v v MO R
PEMET 5 2 FExX BB, Slutsky 5 (3 KER
FPAERE 15 BIOFHEF O Tc-99m D EE D 71 v
v MR EEERTRD LR L3 1=0.86 @
BIFntAE R b o722 &, SHORIC K2y,
Zxz=nrz7 ) vEEE, EREREIRERAIC
F%E+ % Z L2 X » TM{TEIfEIC intervention %
MG EZZE L ESE 3 L, 0BT
Tc-99m DOHEHEED # v > b+ ko B iz & v 74
TELZZL2HMELRE. LEMN>T, O ffir—

MEIZ B W TEBIF OfiiEF o Te-99m DHUFREZE
REFHIC H U v 5 2 LI & ) IR AL
BEOE*BIERT LA TES.

EXFHAE (EF) 3EEOHOUHEE 2 EiIC
FKTEL ShD, L IETAMNREDR, EF
DB E BB 2 LTEBIREE DK B X O
s EcHEHA THYIEL TP T35, EF
EEENC XV TR N T 5 23, IR
FRTEIZzoNZ—vEEDRVWEVDATY
%39, Jz & xi¥ Borer 5% % EF 3 &% TIIRE
T 5890 X 0 IEBIRE 7190 LML 7223, —,
TEENREE R T FRRE 4894 X 0 BB 3674 12K
TLREEBELTWS., SEObADLRDOREEET
LEEHETIE N BICHR ABTIEREN -
M EETI/AE L, EBNC X Y N B TIRERKE
MU A MBTRETLEZ. 20 A MEIC
B 5EER O EF KT, EBic X v LR
il % £ CEZEDH OUHEE DR T 3 & O£ ZEEE
BREODLEEZLNS. LAICMBETIZA
FECHA_BEIEDTETED B B T b IR HEE, TEBIRE
Lbic/h&Eh o, ToMRBE, EERELREOHE
MEEL /NS L, ZODIciED EREL /NS
ok, Z0H L 2HTRIEDKTHED bHE
B OBERTIRR S .

FHENARIEERIE, MBIREEAE B X OEEILR
KPED LRI EEHERECL VALY,
EEBREOIFEL LTHAV LA TV 3. BEIIRE
BTIBERNC X 0 /e A HEIRIERIE, B
BIIREAES L CERIEERMESL LT3 L v
b TW357.10~12) Pfisterer &7 3%, PalME,
BOVE D 7 WDMFREIE 2 RIC, KRR X UNE
B OB BIRILRIIE 2 % 5 L R TI, *h
## 10.3 mmHg, 11.6 mmHg, 13.4 mmHg & .05
BETE P o 7223E i X v 13.9 mmHg, 26.3
mmHg, 20.4 mmHg * EEIIRE R T3 fE 1 b~
FRENAEL, & ICHROETIILE Y &0k
LAVWLHEEL ) bFRICER Lictif_Tw
5. SEORMET b LR T BIIRIERYE X
N, A, MEHIC 352 380 Ao 2%, BBz kD
N #Ho 155 mmHg itk RA MEETZ A E R
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Blood Pressure

M (n=15) A (n=10) N (n=9)
mmHg

2004

1504 o—e NTG(-)

K 0---0 NTG(+)
g **x p<0.01

100
BPd o
o~<l "§’,
NN
T 1.0Watt/kg 1.0Watt/kg
Before Smn Aer  4min  Before Smn Aker  4min  Before Smn Aher 4 8 12min
NTG NTG NTG NTG NTG NTG
Heart Rate
1504

100
504 1.5Watt/kg
1.25Watt/k
= 1.0Watt/kg 1.0Watt/kg
. T IIGIOVEISO! S— - .
Before 5min Ater  4min  Before Smn Ater ~ 4min  Before 5mn Aher 4 8 12min
NTIG NTG NTG NTG NTG NTG

Fig. 10 Effect of nitroglycerin (NTG) on blood pressure (BP) and heart rate (HR)
response to exercise.
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Cardiac Index

o—e NTG(-)
M A N 0---0 NTG(+)
(n=15) (n=10) (n=9) *x p<0.01
L/min-m? * p<0.05
104
5—
==
1.0Watt/kg 1.0Watt/kg
Before 5min After 4min  Before Smin After 4min  Before Smin After 4 8 12min
NTG NTG NTG NTG NTG NTG
Ejection Fraction
9%
804
704
604 %____% *ok
%”’
50

404 %”— ~\‘\§ *ok

304
o= 1.0Watt/kg 1.0Watt/kg
Xercise| xercise 3
T T T T ) T 1 1
Before SminAfte  4min  Before SminAfter  4min  Before 5minAfter 4 8 12min
NTG NTG NTG NTG NTG NTG

Fig. 11 Effect of nitroglycerin (NTG) on cardiac index (CI) and ejection fraction (EF)
response to exercise.
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Pulmonary Artery Pressure

systolic pressure

M (n=14) A (n=8) N (n=8)

o—ae NTG(-)
o===0 NTG(+)
es p<0.0!
¢ p<0.08

mean pressure

mmHg
404

20-]
%
10 [¢\,°,’
1SRt Ny
Albel TaRY
10Wet by 10Ret vy ‘F&‘ﬁ”—l
0 b— preon] T e T t T T +
Belory Smn AMw Amn  Beloy Smn Ahw Amn  Beors Srw Ahe 4 8 120
NIG NG NG NG NG NG

diastolic pressure

10Watt vy

+
12mn

T f T T T
Belors Smn Ahew  4mn  Beiors Smn Aher
NTG NG NTG G

Fig. 12 Effect of nitroglycerin (NTG) on pulmonary artery pressure response to exercise.
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Summary

Evaluation of the Cardiac Performance in Patients with Coronary Artery
Disease by the Pulmonary Blood Volume Change in Exercise Testing

Hisao ToMiya

The Third Department of Internal Medicine, Chiba University School of Medicine, Chiba

Evaluation of the cardiac performance was
studied by the change of the pulmonary blood
volume (PBV) during the exercise testing in 17
normal subjects (group N), 18 patients with angina
pectoris (group A) and 25 with both old myo-
cardial infarction and angina pectoris (group M).
The exercise testing was performed by bicycle
ergometer in supine position. Blood pressure,
heart rate, cardiac output measured by dye dilu-
tion method, left ventricular ejection fraction (EF)
by multi-gate method, pulmonary artery pressure
by Swan-Ganz catheter and PBV was measured
during exercise. PBV was estimated by the radio-
activity of the systemically administered Tc-99m
labeled RBC in the lung field. ROI was adjusted
over the right upper and lower lung field. And
also the effect of the nitroglycerin was examined.
In the result, (1) EF at the peak exercise increased
in group N but decreased in group A and M. (2)
Increased pulmonary artery diastolic pressure at

the peak exercise (PAd at exercise) was remarkably
higher in group A and M than group N. (3) PBV
was unchanged in group N, however, increased
9.6% in group A and 1099 in group M. (4)
Increased rate of PBV revealed good correlation
with 4EF (r=—0.68, p<0.01) and PAd at ex-
ercise (r=0.83, p<<0.01), and was considered as
the pulmonary congestion due to left ventricular
dysfunction. (5) After the sublingual administra-
tion of nitroglycerin, the increased PAd and PBV
at the peak exercise was suppressed. Particularly,
it was remarkable in group A. Then it was con-
cluded that the noninvasive measurement of PBV
during exercise could suggest the extent of the
pulmonary congestion and was very useful for
evaluation of the cardiac performance in coronary
artery disease.

Key words: Coronary artery disease, Exercise
test, Pulmonary artery pressure, Pulmonary blood
volume, Nitroglycerin.
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