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Summary

In order to examine the determinants of the b-c slope of the pulmonic valve echogram, an experi-
mental study was performed in 12 open-chest dogs.

Using an electromagnetic flowmeter with the probe attached to the pulmonary trunk just above the
pulmonary valve, blood flow, flow acceleration and stroke volume were recorded. The right ventricular
pressure was also recorded. Echocardiograms were obtained with a transducer placed on the peri-
cardium of the right ventricular outflow tract. Constriction of the pulmonary artery or inferior vena
cava was made to change the hemodynamic states.

The b-c slope was widely varied as the relationships between the direction of ultrasound beam and
the locus of the valve when opening was changed. Four criteria were made for selection of the pul-
monary valve echogram in which the above-mentioned relationships were maintained nearly constant.
Using the criteria, correlations between the b-c slope and the hemodynamic measurements such as maxi-
mum blood flow, maximum flow acceleration, stroke volume and peak pressure of the right ventricle
were examined. Among these 4 measurements the maximum flow acceleration correlated best with
the b-c slope. The peak pressure of the right ventricle seemed to correlate with the b-c slope by the
changes of maximum flow acceleration.

The data obtained when the relationships between the direction of ultrasound beam and the locus
of the valve were not maintained constant showed that the correlations of the b-c slope to the maximum
flow acceleration and to the peak pressure were not significantly different.

In conclusion it can be said that (1) the b-c slope is influenced by the relationship between the direc-
tion of ultrasound beam and the locus of valve when opening, and (2) if this relationship was maintained

BREKEESD F—HN#H The First Department of Internal Medicine, Faculty

R ETHSETEET 1208-1 (T 890) of Medicine, Kagoshima University, Usuki-cho 1208—
1, Kagoshima 890

Presented at the 16th Meeting of the Japanese Society of Cardiovascular Sound held in Tokyo, March 28, 1978

Received for publication May 13, 1978

— 773 —



EEJF:’ Eﬂ':F, :él:ﬁ) (E3:N

fairly constant the b-c slope seems to be determined best by the maximum flow acceleration in the

pulmonary trunk.
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Fig. 1. Pulmonic valve echogram and the hemodynamic curves (upper pannel) re-
corded during manipulation of the transducer as shown in Fig. 2. Lower pannel shows the
echogram drawn separately, and the figures indicate the b-c slope of each beat.
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1. Ta—E—-LDAHEE b-c slope

Ta—E—Ls0kMEE{LELHT b-c slope
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ez a—#% Fig. 1 2R+, M7 SRR IC Fig. 2. Diagram illustrating how the relation-
B BOMT LS RESIBS LA CICL Ll e S e O ening nfuence
nhb b ¥, WBRF T 2 —FHiE LEvicE{eL, the pulmononic echo patterns and the b-c slope.
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ERXHTH 3. @bl oFHATE, E—LDHHA RED DL LIzBWTH, E—2a0km L MgiR:
BERBKEEIO Zh XY i) FHhTL 35, RO BRRIE & OMERBRICX > TELT S S
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Fig. 3. A representative record and its drawing showing a proper echogram for mea-

suring the b-c slope.
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slope & max dF/dt, max F X8 SV L off
W I B Vat LR 2R L Tw 5. b-c
slope ¢ max dF/dt 83X maxF Lo fijiciz
hFh r=0.930(p<0.001), F X v r=0.890
(p<0.001) DIEDHENH - 7228, SV & oflic
BEEOHMEMSALRAP T, 20O A4 X T
b-c slope (3 max dF/dt L i b E VA 2 R L7z
bIThHs. ABZOFITEXFY )V T L—va v

. -



v
@
o
£
500 |-
e
400 - « °
®
[ ]
o
300 .-5
..
w e®
a [ ]
S 200 B
v 4
Q
1
@ 100 |- N=21
r=0930
P<0001
| 1 | |
0 10 20 30 40

FLOW ACCELERATION mm

Fig. 4A. Correlation between the b-c slope and
the maximum flow acceleration (dog 6).
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Fig. 4B. Correlation between the b-c slope and
the maximum flow (dog 6).

¥Lihrollzwizc, maxdF/dt o B {f ¥ cc/
sec? T/ < mm & L7z,

Fig.5 i3, v I#ickv4x No.3 itk
T PAC #{ERR L 72E§® b-c slope & max dF/

FighiRF = = — b-c slope ZHET HHEF

v 500
b
£ * i
E400" ° *
1)
° ‘. o
300 i
o ® *
. »
w °
& 200+
- ' 4
n
Q 100 N=21
m NS
] 1
10 20

STROKE VOLUME cc/beat

Fig. 4C. Correlation between the b-c slope and
stroke volume (dog 6).

dt 38X RVP Lol eREd LI 777 Th
%. Max dF/dt {3 b-c slope & r=0.883 L&
VHEEE %R L7 A%, RVP 3 r=0.677 & ki
wHB LRSS, £<ic RVP 3 70mmHg
PBTLELALAOHEEERLES LS LFTA
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Fig. 6 i, 41X No. 7 it 8 T, PAC ¢
IVCC #Rl&icfFvy, 1k vza—s50%
B L /2B b-c slope & max dF/dt &
U RVP L ofife sl /57 Th5. HFPDE
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Fig. 6A. Correlation between the b-c slope and At the pressure levels below 50 mmHg, the b-c
the maximum flow acceleration (dog 7). slope increases as the pressure increases. At the pres-
PAC: pulmonary artery constriction, IVCC: inferior sure levels greater than 50 mmHg, the b-c slope de-

vena cava constriction.

creases as the pressure increases.
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Fig. 6C. Correlation between the maximum
flow acceleration and the peak pressure (dog 7).

At the pressure levels below 50 mmHg, the maxi-
mum flow acceleration increases as the pressure in-
creases. At the pressure levels greater than 50 mmHg,
the maximum flow acceleration decreases as the pres-
sure increases.
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Fig. 7A. Correlation between the b-c slope and
the maximum flow acceleration (dog 12).
Echocardiographic data were obtained when relation-
ships between the direction of ultrasound beam and
the locus of the valve were not maintained constant.

FghARF = = — b-c slope EHET 2HF
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Fig. 7B. Correlation between the b-c slope and
the peak pressure of the right ventricle (dog 12).

Echocardiographic data were obtained in the same
manner as were in Fig. 7A.
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Table 1. Correlation coefficients between the b-c slope and
hemodynamic measurements
Parameters dF/dt F sv P
Methods Data T p T ) T ) T P n

pog No.
1 Ppac 0.897 #*» NS 0.512 #*+ | 33
2 pac 0.775 *** 0.701 *#+ | 0.759 %+ | 25
3 Pac 0.883 #*** NS 0.677 ** | 16
4 Ppac 0.615 *** NS 0.670 *#*+ | 31

I 5 PAC 0.683 ** NS NS 19
6 PAC 0.891 **+ NS 0.657 ** | 16
6 PAC 0.930 **+ 0.890 *#« NS 21
7 PAC 0.768 **# 0.758 *** | -0.703 **» | 26
7 IVCC | 0.766 #*** 0.585 * | 0.568 * | 15
8 PAC NS 0.770 *** 25
8 1vCC 0.909 #*#*# 0.850 *#» 15
9 1IVCC 0.855 #*#*» 0.859 e 0.856 *** 21

H 10 Pac 0.841 #*#+ 0.684 **+ | 0.572 #+ | 20
11 PpAC 0.915 ##+ | 0.831 ##+ NS 13
11 PAC 0.837 #*wx# NS NS 18
11 IVCC | 0.803 ##+ 0.735 #%* | 0.779 *++ | 24
12 pAcC NS NS 0.870 **+ | 18
12 1vec | 0.785 ##+ 0.803 **+ | 0.810 **+ | 21

Method

flow, P: peak pressure of the right ventricle.

I indicates that the b-c slope was obtained using 4 criteria,
whereas method II indicates that the b-c slope was obtained when
relationships between the direction of ultrasound beam and the locus
of the valve were not maintained constant.

PAC: pulmonary artery constriction, IVCC:
constriction, dF/dt: maximum flow acceleration, F: maximum blood

**k: p<0.001, **: p<0.01, *: p<0.05

Table 2. Results of comparison of respective correlation
coefficient of hemodynamic measurements with

the b-c slope

inferior vena cava

— 780 —

dFidt vs F dFidt vs P
dFidt>F |dFdi<F |dFdt= F ddt> P |drdt< P |dFdt= P
I 1 0 “1 I 3 0 4
I 1 0 0 1l 2 2 4
Total 2 0 1 Total 5 2 8
dFidt vs SV P vs Sy
dFidt>SV  [dFidt<SV  |dFidt= SV pP>SV P<SV P=SV
I 6 0 3 1 4 1 2
11 3 0 4 1 1 0 5
Total 9 0 7 Total 5 1 7
F vs SV
F>Sv F<SV F=SV
1 1 0 1
Il 1 0 0
Total 2 0 1
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sencxs (Fig. 6). 1250 @iz o v T
max dF/dt, maxF, SV X' RVP o5&
b & < b-c slope (BT 5 b HARBALREKM
PHEEREICL VR LFER, Zhid max-
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