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Summary
Relationship between left ventricular ejection time derived from plethysmogram (ETp)
and that from carotid pulse wave (ETc) was studied in a hundred cases of the aged

(age : 57. 5+15. 2 year-old). It was confirmed that the close relationship was found

between ETp and ETc.

1. Mean ET+S.D. :

ETp=291.6%34.0 (mesc)
ETc=289.0+36.8 (msec)
2, Correlation of values between ETp and ETc :
r=0.93 (p<0.001)
Regression equation : ETp=0.88xETc+22.6 (msec)

3. In cases of shortened pulse transmission time and in those of elevated plethysmo-
graphic peripheral vascular resistence, the relation between ETp and ETc was
especially close.

4. Plethysmographically, dicrotic notch was clearly identified except 6 cases.
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Figure 1. Method of measurement

From above, electrocardiogram(lead 2), carotid
pulse tracing, digital plethysmogram, and
phonocardiogram (4LSB). ETp : ejection time
derived from digital plethysmogram, ETc:
ejection time derived from carotid pulse tra-
cing, 2A-D : pulse transmission time, AC:

amplitude calibration, DC : digital calibration.

Paper speed : 50 mm/sec.

1 295.2+33.1 293.2+35.1
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Figure 2. Comparison of ejction periods obtained
from simultaneous carotid pulse tracing and
digital plethysmogram

Close relationship exists between ETp and
ETc (r=0.92), regression equation : ETp =(.88
XETc+22.6). Signals indicated by open circle
are the cases of undetermined incisure on
plethysmogram, so that the discrepancy of
measurement values of ETp and ETc is rela-
tively large.
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Distribution of discrepant value of ETc and ETp

Positive value means larger ETc (ETc¢>ETp). Analysis of this discrepancy disclosed no
relationship existed in terms of age, sex, mean systolic blood pressure, heart rate. Also,
no significant relationship in terms of amplitude of plethysmogram, value of digital
Peripheral vascular resistance

calibration, and the presence of cardiovascular lesion.
caluculated from plethysmogram disclosed that the discrepancy is minimal in cases with

high resistance.

In cases with longer ETp (ETp>ETc), the

discrepancy is of

small

degree, if the transmission delay of plethysmogram (2A-D time) is short.

— 154 —



of the arterial wall, 3. inertial forces, 4.
viscosity of the bloodo 4 % HIF T\ 5.

a) L SEHELSD ST THHEMD, F

OB THE LTHRS &

STXYLAT 16,743 (37%)

58 LAt 21,57 (37%)
LML, Lt TS AEIRIE S % 2 &
bEFEONT TR EEL bhte, (K,
bbb L OREFINITIEZ T O\ THGRT T & 5 4E4
MR A b 7cd, BEohicfiiicoflicd s).

b) BT 19 48 (40%), 41 18,752(35
%) EHEBEDOEITIL.

© ik :

CPEIM =

SEMLEE o 4400 97. 7TmmHgTH b,
ZORiBETHE TS E.
97mmHg i : 20,751 (39%
98mmHgl) |- : 17 749 (35%)

Lieh, RopAkgs L LT, AERRT

ElX V2 7\,

d) 0% Figure 31cs X 5w, ETe>
ETp BxBIRBCEASChfiT2X 5 B b
hz. ETc<ETp BRIREL oA L, HELHT
R,

e) HMEBIRI S : Figure 4 WiRd X51chF
BieAT & B bRigs.

f) digital calibration (DC) f : DC fiiix
SER e PERE (55 :0.9620.21, 4 :0.68+0.16)
AR Loy, Th e olicik Figure 4 1R4 X
5 IR E BRI ie s - e,

) FERIRBEM R MM IS+ 100 FloSE
BEH2.51+1.74 TtH v, rojitkc, ETp &
ETc»310 msecf] L3 % & OO HBUAE %% 5
&

2.51LAF 28 /67 (42%)
2.52L0 933 (271%)

&, T LARBOEEEOE L OO JiATh
ndicws (Figure 4) .
h) DA REESAM : Figure 4 1©wa 5 &

LEIIE — SRARINEE | e e
3 :

FRANREE & 72 DU )

Figure 4. A case of large discrepant value of
ETc and ETp (case I.N., 72y.o0. female, general
sclerosis)

The main reason for this discrepancy (ETc:
257, ETp : 288 msec) was in the big difference
in pulse transmission delay in the 1st and 2nd
beats (60 msec).

HWDIMEREEEDFEIFERLAT L3 2k
U,

1D IRME(EERE © Figure 3 wiR3 X5,
ETp>ETciic s\ ¢, 107.1msec (100 fjo3E
IO EoL D ELFD L Die2u-T, 10msec
DEFhaboolBlHE>%25E, 18:6TH
D, IR ERE RO LT 2 b oo dirndh
DD,

—75 ETc<ETp BECIZ—EDMAENL A bl
L.

= JB5 =



WA, Mg, #iE, B3 9

Figure 5. A demonstrable case of short ETc
(case A.S., 69 y. o. female, coronary sclerosis)

In this case, short ETc (ETc :299, ETp :325
msec) is mainly caused by the prolongation of
s-s’ in the carotid pulse tracing
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Figure 6. A case with hypertensive heart disease and congestive heart failure

(case H.K., 59 y.o. female)

Plethysmogram showed a cardiac plateau pattern and decreased amplitude (0.55
mV/V). The dicrotic notch was clear on the left (ETc:255, ETp : 241msec)

but not on the right tracing, though both were

taken on the same day.

Carotid pulse had distinct notch on both tracings.
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Case:HW. 64yrs female,

monophasic
type

Two cases showing the difficulty of measurement of the time of
dicrotic notch on the plethysmogram

In these cases, reckless measurement seems to be erroneous.
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