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Summary

Pulmonary blood flow was measured by the use of thermodilution method during deep inspiration
and expiration, and was compared with the splitting of the second heart sound and right heart hemo-
dynamics.

1) Pulmonary blood flow increased during deep inspiration, but main pulmonary pressure and
pulmonary vascular resistance decreased during deep inspiration.

2) Inspiratory A,-P; interval did not correlate with cardiac index or with total pulmonary resist-
ance.

3) Inspiratory augmentation of A,-P. interval significantly correlated with A total pulmonary
resistance (r==0.71, p<<0.05), but did not correlate with 4 C.I.

4) Inspiratory augmentation of A,-P; interval was divided into 3 components (4QA, 4QO, 40P)
in 6 cases. There was no relationship between 4OP and ATPR and between 4QO and 4C.I. Change
in A,-P, interval depended largely on 40P.
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Figure 1. Changes in A2-P: interval and cardiac
index (C.1.) during both phases of deep respiration.
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Figure 2. Relation of 4A:-P: interval and 4C. 1.

during deep inspiration and expiration.
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Figure 3. Changes in A:-P: interval and total

pulmonary resistance (TPR) during both phases
of deep respiration.
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Figure 4. Relation of 4A»-P> interval and 4TPR
during deep inspiration and expiration.
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Figure 6. Relation of differential total pulmo-
nary resistance (4TPR) and 4QO, 4OP during
deep respiration.

Rix, WAIC X v BRERTE ML T RVEDV
#HEfn& g RV contraction time ¥ 751 % ejec-
tion time Z HER S E 57 TH D LBEZ bhi®
75, Jonsson” 12 X - TR iz T <, Mif®E
HEHi A T huiE protodiastole 2345 < P. miEh
Wb TERL I FARFHBE LBV &n
5. IE# AT, protodiastolic phase AR T
10 msec N4+ T db % DICJfTEER R T 33-89 msec
23,7 v, pulmonary hypertension Tt 15-28
msec LENLABD LWHIT LY, AP, iR
AR EE LTV B Z LT HEE TH 5.

— 465 —



i, B3R, BRE, R sk, EE

Fx 0 10Ok TIE, Ax-Po IR IX 26 KK
L, &0 L & BIRILEYIEIZ KT, heart
rate 23 U CHlifLiiE:, stroke volume ¢ #&hnL
o, L7ed o TR B EIUIB Lic. LR T
T KBIROED EF- Lz, L LIESRIREAL-P,
interval L £ififiFEH, WS A-P. [HfE &
CL ri3tHRE RS fm>or_. Z OFERE O K 4n
X Spencer'® |z X ViEf S s k 9T, AR TR
flow 1% pulsatile flow & Vv, &b & < ICHfifE
Br% Tix distensible G % 7z ¥, resistance PL4}k
DOEF, T/ b inertia R compliance A3 KWNic
BELTWAZLREZLNS. Lo T, As-
P, interval & &fififiEHiIKITFEBE &2 RS Lo 72
DTHHH LEZ BB, L LAA,-P, L ATPR
L OBfEA r=0.71 THEEA%Z R ¥ Z &1, compli-
ance, inertia 7% resistance |2 X V) B#%E 5F 5
TLERTLOTHBW. L LIEREBIC X 5
AR DI nizw, difference % L 3 L resist-
ance DFMERI IS 2 0o THD5 LEx
bhb. Fxix Curtiss? 507 L < O & (rapid
discent of RV negative dp/dt) % £ v QO, OP [
freEzxszkicky I Fonsz, O©Q-A,
FROEENc X 5 b », @ QO: RV o electro-
mechanical systole 2Bz X % 3 D, PP 3 OP:
Jifi i & DR ITKIFEOEBIC X 5 b PP 0 3 o
o3 73, @ Q-Ax HRKHFICIE LA EEBL
Wl LABICHER L7z, @ QO FEEHF A7
, T b bAHED electromechanical systole |z
X BREI DI LAV L7z, T ik Shaver
LrRILEETH B, Licii-> T Figure 1,3 o
X 91z As-P, interval p C.I. Dtz T H4H
BLiwz LixBATd 5. QO ME2S RV o
electromechanical systole #7334 D ThhiT,
C.L #hmc X VIERT & TH5 92, =044
LR RTZLRTE Ao, Zhux CO.
HE & ARERERE L BRI AP o722 &,
FIER DN ERREA THAH O L BLXBR5.
@ OP 134 & hais D B H b 1ie 3, 4As-Py 0
Koy & o ic. OP I oMk % K+ 5

L O THhE, 40P b ATPRix 4A,-P, L ATPR
PllicHEE RTRTTHE, hdy r=052
ER R ERICK T, Zhb o 2 EBERE
ThHrH LBEbNIB. 51 Shaver 57D L <,
PA £+ RV E#[FlFFFE4% L T hangout interval
FRUETHZ LI VBRFALTHINWEEZ 3.

& =&

VENER ;o> 1T 3545881 5T thermodilution
HEIC X YRR, HEERO DHEEEZK »o,
— D EPLE I T 1L Faksy & fiE L7z 10 filic

BWTKROFERE x 7.

1) 2INERREF I H SRR I O B o> 380
(0.7040.39 I/min), £ffim&EFOET (38.0+
23.47 dynes-sec-cm™®) Z IR IHEINREIZ DT H»
) bR EE R L.

2) A,-P, interval & cardiac index i X '@
MBS FEB 2 580 e b o Te.

3) KR X UMESHE D As-P, interval oz
(4AP) » i E#kHLOE (4TPR) 3 r=0.71
THEZEw . L L 4AP L 4CI. r 134869
RO o T

4) EEHER L UMESE O A.-P, interval oz
(4AP) % 3 > component T iFEE L7z 6 Hi
RWT 40P L 4TPR, 4Q0 pr 4C.I1. rix
FERZ bR 572, £724 interval D H 5
40P interval 23F < 4AP OKEHS % Lo iz,
O s (RV negative dp/dt D& T L) OERIAAR
ERERBINL K SHOMFELEL L.

X

1) Castle RF, Jones KL: The mechanism of re-
spiratory variation in splitting of the second heart
sound. Circulation 24: 180-184, 1961

2) Curtiss EI, Matthews RG, Shaver JA: Mechanism
of normal splitting of the second heart sound.
Circulation 51: 157-164, 1975

3) Forrester JS, Ganz W, Diamond G, Mchugh T,
Chonette DW, Swan HJC: Thermodilution
cardiac output determination with a single flow-
directed catheter. Amer Heart J 83: 306-311, 1972

— 466 —



4) Wiggers CJ: Physiology in health and disease.
Philadelphia, Lea & Febiger, 5th ed , 1959, p 651

5) Aygen MM, Braunwald E: The splitting of the
second heart sound in normal subjects and in
patients with congenital heart disease. Circulation
25: 328-344, 1962

6) Harris A, Sutton G: Second heart sound in normal
subjects. Brit Heart J 30: 739-742, 1968

7) Shaver JA, Nadolny RA, O’Toole JD, Thompson
ME, Reddy PS, Leon DF, Curtiss EI: Sound
pressure correlates of the second heart sound:
An intracardiac sound study. Circulation 49:

WP T 55 B3 B B

316-325, 1974
8) Richard F, Arnold M, Philip B, Charles F: Right
and left ventricular systolic time intervals. Amer
J Cardiol 27: 66-72, 1971
9) Jonsson BJ: The split second heart sound and its
correlation to the pulmonary vascular resistance.
Cardiologia 32: 155-160, 1958
10) Spencer MP, Greiss FC: Dynamics of ventricular
ejection. Circulat Res 10: 274-279, 1962
11) Milnor WR, Conti RC, Jewis KB, O’Rourke MF:
Pulmonary arterial pulse wave velocity and
impedance in man. Circulat Res 25: 637-649, 1969

-, -



