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LB RO SRR 0 7 AR D) 72 & TNEDBRIY
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BENRIZ 1 & B LB T 1 FRBR AT 22 Lo BB E ST
D12ELCELFIBERD > BB, —HLRATE
HEFESTICFIR 97 aBiEh, FOREZSUY
WS EAR, FRAW, LIROBERE s 5k
RCHEOELELIRBRT2 &8N THEN 91D,
BRI & LR & ORIV - 2 ) BRI
EOBEFHEEEZ 5N 5,

BIEEC B TGRS 3 THTBRHEE (pre-
ejection period), HZ&UVHERA (isovolumic contract-
ion time) DR, BEXHHEA (ejection time) DEHEHS
WRESNTHEID -1, Fh—F, LRBPERIZEG
% a WORE, IHEEEOBE L 045 h T 20D
2, s OFELIXEMEE B3 afterload D
R, BRT 2 LEHIEXE S CCLBOBIMEELS
SIHEMBEROBRELZ Y OBRTFNEEL T3

BETHRELI,

CEDBHEEND, FITHEOEECETZ 6D
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DICEMEREOE 2 O stage ICB 1T 30K EDE
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5 ELRBAT,

SR S UIZHER
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ROERMEE266TH 5, BOEEFRBEEROSE
MEEFESEOLEEESMEREECK->TI, 11
I, VEICAEL: (R1, 2) &8, HrLTe

CERERTAEIAb Aoz, THODRR

O BEBAECSRAT 2 B o WA, WOEHEEZ Ot
ERBRACHELRIZT L) REFORERLENT
Wiy,

Table 1 Number, Age, Mean Blood Pressure and Cardiothoracic Ratio in
Normotensive Subjects and Hypertensive Groups

l Numbercaosf&G Age MBP (mmHg)* CTR (%)
NT 26 465 85t 7 46+ 4
HT; 14 47+6 112+ 7 6t5
HTu 37 47 6 120 11 50*3
HTm 13 50 8 122+ 17 51%5
3 HT v 19 49 7 124 £ 20 53%5

MBP* : Mean Blood Pressure, CTR " :

Cardio Thoracic Ratio

Mechanocardiographic analysis of cardiac Function in Hypertension. —( 1) Me-
chanocardiographic Findings at Rest Nobuo Takeuchi Department of Internal

Medicine (II) (Director :
University.

Prof. R. Takeda), School of Medicine, Kanazawa
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Table 2 Classification of Hypertensive Subjects
Hypertensives (HT) ]
Normotensives (NT) _ |
HT, HTy1 | HTum HTw
Cardio male : 49% or less|| 49% or less | 54% or less 59% or less 60% or more
Thoracic Ratio| female : 51%or less 51% or less 56% or less 61% or less 62% or more
High Voltage |Sight Depress- | Remarkable
S ViRV >3 5ion of ST (0.05 | Depression of
mV, RVg6>26 |~0.1mV), and/ |ST (=0.1mV),
ECG normal normal mV,Rin [, I M,|or T Wave T Wave Inver-
aVF>2 0mVand|Inversion (ﬁg_s sion (=Q.5mV)
/or RinaVL> |mV) or T/R <|and/or Old In-
1.2mV) 10% faction

WRE K S aMOERE L S, LAHENE,
HERE: » SRS LEN, FNHMBEESG BT
508 b EEE&HEL 1, transducer 137 7 YEBFH
BTY 302 BEEH2PHUL) 2ERL 72, TRIZE T
# Multiple Research Recorder (MRR- 150) % f§
AL, #xEDEEIX 100 sec. TH 3,

HELR S CICEHEERUTO®EY TH 3,
LEH(HR) LERR-REBEAIELEL L,

IEH (Q-11) I LERQE O » > IF AR
HRIDHED E T,

B (ET)
YR (Inc.) 7T,

HIERHE (ETc)

(ET/VRR )

BT HE (PEP) : U L (RO =R EH L 72,
Bib (Q-ID—-ETELTEKD,

mi7EhgEtk (ET/PEP),

ERENHEH (ICT): LARMENBIEIARE OIS |k
5D R(C) S BEMRE DTS LD &K (U) £ TOMH
M &R R s 0= R EH L,

PRI EERR] (U-Inc) @ IFKEIRAERS DD
» S BERREDYIR % T,

VBRI OB EAD E (U5

CERHEA%E JRR THREIEL /-,

FEMRE (0-0): NEKRBRFEDSDHED S
‘L‘%mﬁﬁ@ 0 ‘.5\ ¥ T,
a®Eit (a/0F) | {LARMEEIRDO a kB L &%

& (OE) :ott,

MRMF REEL (DF/OE) : LARHBIRO £
REEREE DF:Ofh>a HOlESET) - 2%E
D,

REFTBESEL (RF/0E)
B (RF) L2EF LDk,

a/DF: a i@ & £RUKRES L DL,

BLED& parameter (X0 b EE 30U ED

D DSRENE O RET

HIE & 1T 2 OFYEIZ DO THRET L 72,

|59

BHEOME, e s> NUEBREO S RIEES
DEHEL S VCEEREIRIIZRTUL TH 3,
1) U BMETE (HT) o.Liiiros1l
T, EEMER (NT) 60+ 8 iIctb LAEOR (P

<0.05) ZRLTWL3,

#®

o BmER (HTu ,HTu

HTw) TIREFEMERCIELEEEII S - 72 (F1),

2) YGEHA (Q-10) : IE¥IMEEE 128 £16 msec (Z
L, BIFEI#TIZ1I25+14msec L EEDEHE(P
<0.05) %D, MOBMEFFICH L TIZEEMD
EELOMICEEZ 2027z (M2),

3) HERLEEA (PEP) : BILENI# 0 PEP (3 122
+16msec LIEHEMFEE 114£14 msec ([ZHLLEEIIC
EELTBY (P<K0.05), 11, NETIZZhZH 126

+16 msec

(P<0.05), 130+ 16 msec (P<0.01) &

SSUERETAEENS D7 (H3),

4) EFIWER (ICT) @ EME, MEZBLT
ERT3EANSLNEEH L OMCEEZIL, {,
BOENVBEIIBWTOA, EEMERL+12msec |-
U HEEDERB L5 msec, 257 (P<0.05) (Y

4

5) BXti# (ET)

DIERMERE 304 £20 msec |2

L, SIETIIEH - L ERER 2R 54, 20
2 bEME I#13 290 +31msec THEE (P <0.05
wiHD, FLEMENETEEOER 281 +24msec
ZFDH7: (P<0.01) (EF5),

6) HWEESRHE (ETc)
EIBTEEERA H ), SMEN, I

CIEEMER L &l

TIHEHET

SEMEED LY, BTNLEFEE IR, BOFEN
CBLWIDABEEDEHERLE (P<0.05) (6),
7) ETPEP: BME I B TIXEEE L7075,
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B Croups NT HTy HTy HTm HTw
Parameters ‘ -
Syst. 109+ 11 149+ 10 | 158+ 20* | 160 27** | 166 35**
Bl Press |Diast. T4t 5 MU+ g 101£ 8* | 101=*13*| 103+ 14**
(mmHg) |Mean 85+ 7 112+ 7" 120% 11** | 122 17| 124+ 20"
Heart Rate 60t 8 70+ 11 64+ 10 61t 9 64+ 12
Systole (msec)| 418+ 21 404+ 21" | 411% 37 422+ 20 411% 25
PEP (msec)| 114k 14 113+ 16 122+ 16* 126 £ 16* 130+ 16**
IGT (msec)| B4+ 12 81+ 13 88+ 13 91£ 10 93+ 15*
ET (msec)| 304+ 20 291+ 23 290 + 81* 205+ 23 281 + 24
ETc (msec)| 304 16 313 20 208+ 22 206+ 19 289 + 22+
ET/PEP 2.7£0.5 26105 | 2.4% 04" 24+04* 2204
ma-0 (msec)| 128+ 16 125+ 14 135+ 19 151 23" | 150+ 31**
I a-Inc. (msec) 24+ 6 0+ 4+ 17+ 6** 17+ 4* 16+ 7
DF /OE (%)| 25% 5 %+ 8 25+ 8 8% 7 28+ 8
RF /OE (%) 8+ 3 0x 5 8+ 3 9% 4 7+ 2
a/OE (%) 7+ 2 8t 3 g+ 3* 9t 4 13 7%
a/DF %) 2%x 7 2+ 9 2% g~ | 34t 7| 4+ 14
Large~a"Wave (%)| 0 (0/22) 142/14) | 16(5/31) 23(3/13) 39(7/18)
wanorm- Syst- 10 co/28) | 0 @/13) | 166/ | 0 043) | 2%(519)
+P<0.05 = P<0.01

BIE, M, VETIEENZEN 2.6+ 0.5, 2.4+
0.4, 2.2 £ 0.4 LIEXRBAT 2 A H Y, WFho
HLIERMERCILLEES (P<0.01, P<0.05, P
<0.01) &ZFRL7 (7))

8) HEFRMEM (11-0) . EMFENBCH L TER
EM 2 ED 2 0EEE R A<, BIFEN, VEIZZL
Z 4151 £23msec, 159+31msec k IEHMFE: 128
Tl6msec L EEOEESEDH - (P<0.01, P
<0.01) (8 ),

9) BREARERM (I-Inc) ; BIMITRBEE b I
MEFF24+ 6 msec, WIHLLEZEOEME AL, BICE
MFETL, I, NVEETX 1746, 1744, 16+ 7msec
EELWER AR L (P<0.05, P<0.01, P<0.01,
P<0.01) (& 9),

10) HREIFRHEHL (DF COE) : ElEm, N
HTALBMEAZEBONEER I 2 -7 (210),

11) 8EFTAEEL (RF/0E) | BmENETH
YOIERBED st (F11),

12) a&EH (a/0F) | BliE&E CIEKEAT
PERASH Y, WIEI, VBB TERMERIC
HLEBEESH -7 (P<0.05 P<0.01) (12),

13) a./DF ! BUE&HECIEXEAT 2 EfnH
DEBE L EFEMERICIEUEESENH - 72(P<0.05,
P<0.01, P<0.01, P<0.0D) (I413),

14) BE aWOEE | a A% Eo B an
ORI IER MERE T 2260 0, S T8 Titld
Bsh 2 B (14%), BILFE BT 3160 5 5 (16%),
B T30 3 41 (23%), B M VETix18
Bl 75 (39%) DS (F3),

15) EEIHEIROSE | IEEIIRRE S 5001
systolic bulge IXIEH MTEE, &IMFE I, WEICHL
T IFISBED SNt kod, BILE B T3
F6 8 (VN b HEEIERE o, SIENE
TR19BIR 5B (4 FNEHEMEIHESE, 1 5z mid-
systolic bulge) WwEHehi: (E3),
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Fig.l. Heart rate in normotensive (NT) and
hypertensive groups (HT). Solid lines show
mean values and dash lines show standard de-
viations.
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Fig.2. Systole (Q- II interval) in normotensive
and hypertensive groups.
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Fig.3. Pre-ejection period (PEP) in normotensi-

ve and hypertensive groups.
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Fig.4. Isovolumic contraction time (ICT) in

normotensive and hypertensive groups.
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Fig.5. Ejection time (ET) in normotensive
and hypertensive groups.




I FEAE O LB RE: 575

B MEED OB I EEMEArEEL,
HOMBERAH 2 £ SN TWBRIO~18) 53 FEDHME
IBICASN LEROBBEII IO L A4ETIT2EE
LBEbN S,

AT & 19013 78 MUEAE O LSRR 12 2 CLER M
BREtELTHEH, ZOBIMIEFE%Y 75 TREER
ERRTIC LD, SEREMEEAR, RERMEHTE
KRB S I ARE BB R AR 2 Y IC LIRS
LT 5, BRI IHERCHRFRMBEEAH,NS

ETe
msec r * -
400
@
350 o . .
"ol " ..a..
300 —é‘ X __L ;
e A
3 F
250 ®
[ ]
NT HTi HTn HTm HTi

Fig.6. Corrected ejection time (ETc) in nor-

motensive and hypertensive groups.
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Fig.7. ET /PEP in normotensnsive and hyper-
tensive groups.
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Fig.10. Diastolic filling wave ratio (DF /OE)
in normotensive and hypertensive groups.
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Fig.1l. Rapid filling wave ratio (RF OE) in
normotensive and hypertensive groups.
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Fig.12. ‘a*wave ratio (a,0E) in normotensive
and hypertensive groups.
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Fig.13. The ratio of the a- wave to the dias-
tolic filling wave (a./DF) in normoteirsive
and hypertensive groups.
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Abstract

To evaluate the cardiac function in various stages of hypertension and clarify the
relationships between mechanocardiographic changes and some other clinical factors,
such as blood pressure, left ventricular hypertrophy and myocardial ischemia, etc.,
26 normotensive subjects and 83 untreated hypertensives were investigated.

Hypertensive patients were divided into 4 groups according to the cardiothoracic
ratio (CTR) and ECG findings; Group I : 14 patients with normal heart; Group I
37 patients with high voltage in ECG and/or CTR ranging from 50 to 54% for male and
52 to 56% for female; Group m : 13 patients with slight ST.T changes and/or CTR
ranging from 55 to 59% for male and 57 to 1% for female, and Group IV : 19 patients
with severe ST.T changes (Minesota Code -1 and/or V-1 )orold myocardial
infarction in ECG and/or CTR over 60% for male and 62% for female.

Apexcardiogram, carotid pulse tracing, phonocardiogram and ECG (Lead T ) were
simultaneously recorded at rest.

Phases of cardiac cycle and the pattern of the apexcardiogram were analyzed.

In the early stage of hypertension (Group I ), increase in heart rate was observed,
compared with normotensive subjects, while PEP and ICT remained unchanged, in spite
of elevated diastolic blood pressure, suggesting increased myocardial contractility.

ETc tended to prolong, suggesting increased cardiac output.

It seemed that the cardiac function in this group was in hyperkinetic state,
probably owing to enhanced adrenergic activity.

In hypertensives with mild hypertrophy (Group 1T ), prolongation of PEP,
shortening of ET, and therefore decrease in ET/PEP were demonstrated, while ICT did
not show significant prolongation.

In 5 of 31 patients (16%), large “a" wave (=12%) was observed, while it was not
found in normotensive subjects. Six patients of this group showed sustained systolic
wave of the apexcardiogram. Changes in systolic time intervals in this group could be
explained by increase in afterlord and the cardiac function was thought to be in the
normal state.

In a more advanced state of hypertension, especially in Group IV the changes in
systolic time intervals were greater than in Group I , in spite of no difference of
diastolic blood pressure between Group I and Group m., .

Prolongation of -0 interval was also observed.

Increase in the “a” wave ratio was demonstrated in Group I and IV; mean
value, 9% for Group M and 13% for Group IV, in contrast with 7% for normotensive
subjects and 8% for Group 1.

Five of 19 patients (26% in Group IV showed sustained systolic wave of the
apexcardiogram.
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The heart in an advanced stage of hypertension seemed to be less compliant and its
function, both muscle performance and pump performance, seemed to be impaired and
supported by the left atrial function.




