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1. IEWHE amplitude of “a” wave was expressed as the
ODEXP X HFEH0.05+0. 030t U b, ratios of TA (a/TA) and of PE (a/PE). The
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Table 1. Interval from P wave in ECG and relative amplitude of “a” wave in normal subjects and

in mitral stenosis
*P<0.01
|

| Interval from onset of P (sec)
r group ‘ No. of cases —— — — a/TA value | a/PE value r
to onset of “a” | to peak of “a”

‘ Normal | 16 | 0.05+0.03 0.09+£0.04 | 0.055£0.0025 | 0.250.
0.07+£0.03 | 0.14+0.03 0.261+0.0864* | 1.58+0.934*

| MS 20

L 0FEH0. 18 TH 57z, LrLIL Db
L DB A, 1R CDDBERS & v bk
¥ <mame, PE waus vz o NORMAL

]
RT NI oo, Tk Z OO R-RH wa\ W v
B120. 78~ 1. 40Fb-C. SE491. OFb, P - QRIitE : \dr///uv\wN/an \
0.10~0. 20 £, SE49 0. 17 F T » 7= (Table

1, Figure 2),
3. MSHuC k% a/TAfH, a/PEfE &0

M & DB (Table 2, Figures 3, 4) MS . | |
a/TA fiie PCW [E0 a gIiMiE (" PE/ / x

wave peak pressure) FiIEE OO ,/ﬁv /\/

BfRa = Lic (r=0.49, p<0.05), L L, —

PCW SPIGIE (1 =0.40, p>0.05), apiliie, Figure 2. Above:S-KCG tracing from a 22-year-
o old normal subject at K34. Note small “a” wave

) 7 s HE e - ¥

A, a/TA ORiRe b, and clearly identified preejection (PE) and ejection

KT BMEEED - 7chs, WTFRLEEZDO LD (E) wave with promptly retracted systolic wave.
. Below : S-KCG tracing from a 32-year-old woman
Tlileh » 7o (Figure 3),

with mitral stenosis at K35. Note positive “a” wave

a/PE {f & a WIRHE & kF oIk &4 in high amplitude, large PE wave and sustained

systolic outward movement.

Table 2. Correlation coefficient between a/TA

or a/PE and intracardiac pressures

| a/TA value a/PE value

PCW mean pressure 0. 408* —0.106
“a” wave peak pressure 0. 491%* +0. 0805

RV systolic pressure

a” wave pulse pressure | 0.270 4-0.:81.5*
} 0.280 +0.187

*¥P>0.05, **P<0.05
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Figure 3. Relationship between a/TA value (in ordinate) and intracardiac pressures
(in abscissa). 1: pulmonary capillary wedge (PCW) mean pressure, 2: PCW “a” wave
peak pressure, 3: PCW “a” wave pulse pressure, 4:right ventricular systolic pressure.
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Figure 4. Relationship between a/PE value (in ordinate) and intracardiac pressures
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(in abscissa). 1: pulmonary capillary wedge (PCW) mean pressure, 2:PCW “a” wave

»

pulse pressure, 3: PCW “a

wave pulse pressure,
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Summary

This study was performed in order to elucidate the significance of the precordial move-
ment in atrial systole (“a”wave) in mitral stenosis by using the strain gauge kinetocardio-
graphic method.

Positive “a” waves with high amplitude were observed in mitral stenosis at the left side
of the precordium (K34, K35), beginning at 0.07+0.03 sec and showing its peak at 0.14 +
0.03 sec after the onset of P wave in ECG(Table 1). The relative values of “a” wave amp-
litude were expressed as ratios to the total amplitude (TA) value (a/TA) and to the am-
plitude of preejection (PE) wave (a/PE), Values of a/TA and a/PE (0.26+0.086, 1.58+
0.934, respectively)in mitral stenosis were significantly(P<{0.05)larger than those (0. 055+
0.0025, 0.25+0,196, respectively) in normal individuals (Table 1). The a/TA value was
significantly correlated (r =0.49, P<0.05) to the peak “a” wave in pulmonary capillary

wedge pressure (Figure 3). But no significant correlation was recognized between a/PE
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value and pulmonary capillary wedge mean pressure, “a” wave peak pressure, “a” wave

pulse pressure or right ventricular systolic pressure (Figure 4).

X

D

2)

3)

5

5)

6)

(p)
8

9

10)

1D

12)

13)
14)

Tafur E, Cohen L, Levine, HD : The normal apex cardiogram. Its temporal relation-
ship to electrical, acoustic and mechanical cardiac events. Circulation 30 : 381-391, 1964
Davie JC, Langley JO, Dodson WH, Eddleman EE Jr : Clinical and kinetocardiographic
studies of paradoxical precordial motion. Amer Heart J 93 : 775-807, 1962

Epstein EJ, Coulshed N, Brown AT, Doukas NG : The “a” wave of the apex cardio-
gram in aortic valve disease and cardiomyopathy. Brit Heart J 30 : 591-6)5, 1968
Tavel ME, Campbell RW, Feigenbaum H, Steinmetz EF : The apex cardiogram and its
relationship to hemodynamic events within the left heart. Brit Heart J 27 :823-839,
1965

Mounsey JPD : Inspection and palpation of the cardiac impulse. Prog Cardiovas Dis
10 : 187-205, 1967

fEAREE, L OO S5 T ECHKT BHIEED S Z& : AL vy PRI OWT, B DOH
W& 69 : 523-525, 1968

fEASR S, fh ORI BIT 058 (5 2 ¥R), ZB28lul HIE LML 2, MEAN455E 6 H
Benchimol A, Dimond EG : The apex cardiogram in ischemic heart disease. Brit
Heart J 24 : 581-594, 1962

Harrison TR, Lowder JA, Hefner LL, Harrison DC : Movements and forces of the
human heart. V. Precordial movements in relation to atrial contraction. Circulation
18 : 82-91 1958

Suh SK, Eddleman EE Jr: Kinetocardiographic findings of myocardial infarction.
Circulation 19 : 531-542, 1959

Skinner NS Jr : Leibeskind RS, Phillips HL, Harrison TR : Angina pectoris. Effect of
exertion and of nitrites on precordial movements. Amer Heart J 61 : 250-258, 1961
Ueda H, Kobayashi T, Uozumi Z, Sakamoto T : Precordial low-frequency vibrocardio-
graphy : III. Hypertension. Jap Heart J 3 : 408-422, 1962

AR, fl OB 2098, 350 HIER IR, MHM465 4 A

Dimond EG : Benchimol A : Correlation of intracardiac pressure and precordial move-

— 347 —



WA, L, P, E, TR, MY, 49, g, O

ment in ischemic heart disease. Brit Heart J 25 : 389-392, 1963

15) Dressler W : Precordial heave on the right related to left-atrial enlargement. JAMA

206 : 96-97, 1968

17) Wooley CF, Klassen KP, Leighton RF, Goodwin RS, White RP, Ryan JM, Rieser

GF : Theleft atrial pressure pulse of mitral stenosis in sinus rhythm. Amer J Cardiol

25 : 395-400, 1970

17) Braunwald E, Frahm C]J : Studies on Starling’s law of the heart. IV. Observations on

the hemodynamic functions of the left atrium in man. Circulation 24 : 633-642, 1961
18) fEARHE, i A b vy — OB, BROFR 1:195-206, 1971

6

2

Bl (FMEERELY 2-) Lol
&, BEMEHO a PTG F Licn
> % h parasternal impulse o a JF i3\ HT
L= Ly 5 by,

HE (WA oo CEMO BRI HETL
MEINENSZETITEETH,

BEFSVIFRTIITEERA, KT
MS T ain KE LD L5 5510
bhE Lich, b Lrtoieh, ¥BOREDF
TOAVALA LB LIS S bz bR
aAPWIXES7cDTL x 5D,

BERAELE, WOLKFHELTRED ET LD
W, ElEAHGCT, DEROVEEOAEY
S LRFLTED ET, £DOSHBTaAWrKHK
EWeIh, ThrbERFEO—FRE V& C
B, TOWI X OPBEE LTHETL, BLIC
Vi, FhnbVy, QENHBAHLG A E WS
LIANREH VS JIMAILELET, €505 EC
HOFEFEE rOHLELL, £H5\0 5 BT
parasternal +Ebh b Vo ICHYT D E AL
RIBAADZ B LTED TEA,

B aio— 7 OB, EREELMSO
LE s, DiehiES Tk 5ICRSZTF LichH

HEChHAMS O 1 o0 TH A 5 LA

=D
nffd

BoTkhFEFTL, EF1LOWMETL, Hith—3

LTkhET,

B toalrAORED Al LitkE LR
>TWhbos Le bithvbidTtdh, Vs d
i b TInb, A%
DT H > T DD TEITTh, & EIEM
S DY T 1 b,

BE:ALROAPMEI L ELS Z LT, b
LA e A o ERGET, b F,
Z 5\ o fe W EIBE6R, B D\ ik wedge pressure
EDOBRRDH B E LS ZEmD, EEDLDTH
HHE, EOVILILEZLTEY T, EEOD
By & 2l DE S i T, JEQE XIS &
WHZ L, THIRERDRNEZAHIESS LR
WETTREL

Rl ONBFERIEERZED @ SBEoHEEF %
FAALTSE T T AT, ¥R FILSA T T A
T, Ll MSogBAREERELEbIS a
PN TeBE VI SH MR L TEH ET0
T, o EDaPEoAkE b ET O,
BEEEIA B/ 2X 51, AERED a
BTN AH I EVH SIS RBSDTTTRE
b

BEFheoE ¥ LT, ok x ¥ Harri-
soni¥, ZOLEHIIL LAV A—FERE W, F

midclavicular line

— 348 —



HSVH LI VTR ETL, MSOYE &I
Vick W Tikatb 3%, thakEkBEoMETH
AHEWS 55 1EEL Tk H ¥4, Harrison o
LHHTH, apiidic Lty LAHIE TR
Bahicw, Thil L4 &, FREL DL
Jigely, HERHERM S TRHEHRLELTE, W
OLRFELETILIOHC, EHLTREDENHED
AHPRETLGENTH D F3, NilaiEDFEA 70 s
NLPNEL T HIHICEBR L TR D ¥4, Edd-
leman DOf77e » o i, HEEITE L A EMT .
WTC, LW 100 77 ARIEL VS SHIC LT
FHhET, TT2LRELHEBELCEVS 2L
DR, BHDHEEFOEN DL DR fER T
WHDTIEIEL T, flo7 727 2—, FhEbiTE
NAERY . — A LHEE ZhTEEbc it L
AhEEVISICEL TRV ETTAEDL, £
HSnstebDEBL THHDTHAH, TH50H
SHCEZTEY ET,

JRIU - Eddleman o Jjk &k > T %, T
FTHABHTL 2EBLES L, €5 LET L, #l
T B af b AEnEEN, MRTIEVLicwb
FTTi,

RE  FOEICHOWTUL, TTH bRITHEDE
FREMHOBGRN B, EHELAD L5651
ExlebF T, Fhnbd H 1o, EROKE

(IR ARAHE I BT 2 DB DL T

DT RiO T TEeT L s 2k, Fh
DFERIC o> TR b 7,

|A CEREZAED « v E BEES bR
DTFIFREDL, FAbES LELDFELZ T
L0510, ALOFE L EESD
T4, VL FEFTOIE, LEXT V6T
LD ~NBE - TTEET L, VymdT /&g
septal Q3T A F TOMFEKIL, 5L F
TORENBRET L, LODEENL LS
s, JEFCD I GBI AT, septal Q A3
H2E2H0b—AFESHWIMICTF > 2 A
MEEICID EHDORE LD TR &8
WETR, FIBRFRLEZOLRIT, brd &
septum =0 free wall oS0 L A
TInb, £95 4200 % TOREE EOFRIEA
FENbOHEH LS FREERITE L, £X
IKMS /g ETT EHEDIRIEL oo T Db
FTEmb, THLLOFENETETE /DD
Cx/tlmE ) SR CE Lich b,
EE LR TT L, MEREE> TLE
WHEWC X 58 A L B2 b, £50 5% 9 IR
ERTBDREAS EBGET, AELDHET
X, EREOISHC I - T, DDAk oEED )
AL, EWH I EREZTVDHOR E B Wv F
T

— 349 —





