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Summary

We investigated left ventricular (LV) function in 40 patients (pts) with hypertension (HT), 16 pts
with hypertrophic cardiomyopathy (HCM), 3 pts with ASH and HT and in 27 control subjects by
M-mode echocardiography using supine exercise (50 watts, 3 minutes).

The hypertensive subjects were echocardiographically divided into three subsets; the normal
LV (17 cases), the hypertrophied LV (17 cases) and the dilated LV (6 cases). Similarly, pts with
HCM were echocardiographically and cineangiographically divided into three subsets; ASH (asym-
metric septal hypertrophy, 6 cases), APH (predominant apical hypertrophy, 6 cases) and DFH
(diffuse left ventricular hypertrophy, 4 cases).

1. Changes of left ventricular dimension

1) Controls and HT': Stroke volume was increased during exercise in the controls, normal LV
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and hypertrophied LV groups by decreasing LV end-systolic dimension (LVDs), but it was increased
in dilated LV group by increasing LV end-diastolic dimension (LVDd) (Frank-Starling mechanism).

LVDd was increased transiently in the controls and normal LV group during recovery, but its
grade and duration were more pronounced in the latter. LVDd did not change significantly in hyper-
trophied and the dilated LV groups.

2) HCM: LVDd and LVDs did not change significantly during exercise in all 3 groups. LVDd
was increased transiently during recovery in ASH group, but not in the other groups.

2. Changes of peak velocity of circumferential fiber shortening (VcF) and the ratio of peak systolic
blood pressure to LV end-systolic volume (PSP/LVVs)

1) Controls and HT: Peak Vcr was increased during exercise most markedly in the normal LV
group, but it was not increased in the dilated LV group. PSP/LVVs was increased significantly during
exercise in the controls, the normal and hypertrophied LV groups, but not in the dilated LV group.

2) HCM: Peak Vcr showed a significant increase during exercise in ASH group, but not in the
other two groups.

3. Changes of the D/S ratio

The ratio of systolic to diastolic velocity of the LV posterior wall was expressed as a D/S. This
ratio did not change significantly in the controls, HT and APH groups, but it was decreased signi-
ficantly in ASH and DFH groups.

4. LV end-systolic wall stress and LVDs relationship (ESWst-LVDs)

An excellent linear correlation was observed between ESWst and LVDs at rest in the controls
and HT. Changes of the slope of the regression lines produced by exercise were considered to be
useful for the evaluation of LV function with different ventricular geometry.

It was concluded that changes of LV function caused by exercise are closely related to LV geo-

metry in pts with HT and HCM.
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B IMLERE (hypertension : HT) <318 EA R
LYV EZENMEEY S - LML TWS. L
NLZOEE#HRIIREL ThH Y, FEDELEEE
FHlio Evizid, EEBREBEL TRIFTSC
ERRBETHBL.

AT, M - Fhza—R B XOKRE
Dra—FEAne HT oEZEDIRERER %
Rt L, BIRRBICH T 3 E0HRE O SEBI AR IS
THERIGICOWTEBE L. £, SEARESE
JEER % R BABLOMBAE (hypertrophic car-
diomyopathy : HCM) & ¢ kL 7.

Wt ST iEifLE 160 mmHg DL EdH % v
FHEEHIME 90 mmHg UL Eoskiggk HT 40
fl, FepAZEtE HCM 19 ffils X ONEEH 4 (control)
27 1< % (Table 1).

HT g3 M £ — Fibh= =2 —Kiz & 5 Toshima
VDN -T, EFOESEHREETZE
FEFTFEMELER (normal LV, 17 f5)), =B
IBE%Z 3 5 EZEEARE SifiEER (hypertro-
phied LV, 17 ff) B X O EBHNBIEAEZ B+ 2K
P ARBIE M ERERE (dilated LV, 6 #1)) o 3 gz
SEL T

JERAZEM: HCM #izowWTid, HEgb=a—
K5 VIESERARIC L Y FEREERME
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Table 1. Classification of the subjects

Diagnosis No. of case Age
Hypertension

With the normal left ventricle (yrs)

(normal LV) 17 43+13
With left ventricular hyper-
trophy (hypertrophied LV) 17 47+10
With left ventricular dilation

(dilated LV) 6 39+13

Hypertrophic cardiomyopathy (non-obstructive)
Asymmetric septal hypertro-
phic type (ASH) 6 37+14

Apical hypertrophic type (APH) 6 45+11

Diffuse hypertrophic type (DFH) 4 4847
Asymmetric septal hypertrophy

with hypertension (ASH+HT) 3 48+10
Controls 27 30+10

BitL, M =—F.Lza—HFTRE kLT,
FeRt L EHRRAEERE (asymmetric septal hy-
pertrophic type, ASH, 6 {]), .LrRIPIRERE (api-
cal hypertrophic type, APH, 6 {5), UMEM#:IEE
#¢ (diffuse hypertrophic type, DFH, 4 #5]) o 3
BICHEL, Xoic ASH+HT g3 fFlic>nwT
bRE RN 72

B OB AR L= 2 —K

EEBEREOFEMIz > Wik, ASH iz M
T — Kbz a—[Jick i} 2 EBERBOLEH
FRE 15mm PLE, EZE#%EE llmm LFT,
POLERRE L EERBEOBEEN 1.3 Ll Eof]
LUl DFH g3, #EREARHICET 2,02 9R
B 15mm pLE, ABE#HER 12mm Pl Eog:
BELICHTHIE Lie. 72 APH g, W8
DEa—bs WRESEFFTRICL Y Eic e
EHAALRIBIC D BH & Lic. EHB X OAR
DRFHFRFICI T 2 EEREE B X CEERRHAE
% Table 2 iRy

Vil &

eflEBE LML L, M £—Fih=
o —[HEIC X 28 E OLREBE R OLERRE - £
FRhETa—-r 55, 11 FELER B IV LF
X% EEgg L a5, 50 watts (50 [E[#R/4y), 3
SEOB—EHATEIT - 2.

i04%i1x Aloka fil SSD-110B 35 X (X strip chart
recorder (ECO-125S) # vy, %L EEA
FeT L BRi» oK THRINET SO0mm/fp @
ML v CHEilEEEE L 7z (Figs. 1, 2).

zosw, cuff MmMEFHE AV T2 A
Firlky, ARKTESR L2BIUV3NH%O EE

Table 2. The measurement values of the various M-mode echocardiographic parameters

at rest

Group IVSth (mm) LVPWth (mm) IVSth/LVPWth LVDd (cm)
Controls 9.3+£0.8 10.140.7 0.93 4.7+0.4
Noralm LV 10.2+1.3 10.7+1.0 0.95 4.6+0.3
Hypertrophied LV 15.2+2.7 14.0+2.1 1.07 4.7+0.5
Dilated LV 9.8+0.7 11.94+0.7 0.82 5.8+0.2
ASH 18.9+3.7 10.6+1.7 1.80 4.2+0.3
APH 13.642.2 12.0+0.9 1.14 4.8+0.5
DFH 15.2+2.0 14.24+1.4 1.10 4.24+0.3
ASH+HT 18.5+1.6 10.0+0.2 1.85 4.5+0.2
(mean=+S.D.)

IVSth=thickness of the interventricular septum at end-diastole; LVPWth=thickness of the left ventricular
posterior wall at end-diastole; LVDd=Ieft ventricular end-diastolic dimension. Other abbreviations are the same

as shown in Table 1.
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Normal LV

Hypertrophied LV

)
&*::5‘.?’51:

Dilated LV

Fig. 1. Sequential records of M-mode echocardiogram at rest, during and after exercise

in control and three groups of hypertension.

Exercise=during exercise; After=immediately after exercise. Other abbreviations are the same

as shown in Table 1.
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Fig. 2. Serial records of M-mode echocardiogram at rest, during and after exercise in
each group.
Abbreviations are the same as shown in Table 1 and Fig. 1.
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HIEL 2.

EBEFTICE Monark $UEAfif ergometer #
Wiz, ZEEBRHEEE R X O EER KM EEREEE
OEHliz iz Good Man #1 Medical Graphics
Analyzer (TEAC-PS 80) # Hv\7-.

DEPRE - EEREL -7 F2Co0T, F
ROEER R L. FHNMPRHEER 0 EE 2
LYW THY, Z0EHEE2HAWE. hEE
BEEREER—BN T TR TERIFOME L L
L. ASH+HT BliconwTid, g
> et HIFEF BRI AT bR b 5 72,

1) 3P%kc: RES&ELZOERO R-R R
Lok

2) EEWEEB I CIERYPE (LVDI,
LVDs): LVDd 308X R FEic—84 385,
LVDs i3.0:% K 11 Fic —E+ 5 B A CHRIE L 2.

3) DS t: EE#KETa—7 5 2k,

LV VOLUME -~ TIME

YOLUNE

300

200
q
4

LV VOLUNE (ML)

TINE

o 500 1000 1500

B 530k X ) RIEL 2.

4) B (ET): g - elEx=2—7 5 A
NEENER % X-Y digitizer # HiVWT hr—2
L, EZFHEREHE»E, TomBROBYEES
A o B/NARE R TRAECTORMERAEL
(Fig. 3A).

5) EEVHMEEHEE (mean VCF): kX
X DEH L.

LVDd—LVDs

mean VCF (circ/sec) = LVDd-ET

6) =K MJE &HE EE (peak Ver): 20
msec fHFEOLEENRELEBRY S5 EEME
fEfEEE R OB AEL peak VcF & L7z [Fig.
3(B)l.

7) BRIGEHIMLE /| £ = IHERH A HL
(peak systolic pressure/left ventricular end-sys-
tolic volume ratio, PSP/LVVs): B RKIuHE#AIMm

VCF - TIME

YCF

-peak vef

o ¥ C F (CIRC/SEC)

Tine
¢ s00 1000 1500
18}

Fig. 3. Measurements of left ventricular ejection time (A) and peak velocity of circum-

ferential fiber shortening (B).

(A) Computer plot of the left ventricular volume curve based on the left ventricular echocardio-
gram. Ejection time (ET) is measured from the biginning of the descending limb of the left ven-

tricular volume curve to its nadir.

(B) Computer plot of the velocity of circumferential fiber shortening (VcF) of the left ventricle.
These curves are inscribed automatically by Good Man Medical Graphics Analyzer (TEAC-PS80).
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JE (PSP) i3 cuff BUfEF& FAVEEZETHIEL
7z. LVVs 3EZINERDIZE % v Teichholz
ORIZ X Y KD Iz,

8) EEINHERWIREIS S - EEIERBIRER
(left ventricular end-systolic wall stress-end-sys-
tolic dimension relationship, ESWst-LVDs):
EZWHERSE & LTESnE (PSP) 2H
ZORRIZ B W TRELLLEa—HD
LVDs BXW LERRE - EBHREE,S, KX
DTk K ERWAERBEES S (ESWst) 2 HH L
7-.

ESWst=PSP-LVDs?/4 Wth-(LVDs+Wth)g/cm?
Wth = IGHERHI D L REIE (P RIS + HaEIE)/2]

",

] S

EBESLUEHORBEICHIT 2 EEEE
(IVSth, LVPWth) & A£=7% (LVDd)

Table 2 iz £5AEZ =T ZhoDEEZHAV

1.

1

e ]

5 L EAE O TR BH A RO 2 — [

TwIELRE (HT) 3 X ORABLGE (HCM) o
NEEIT - T

2. IN#RERE & UHSRIAM E

IHEM IE T BRI X Y &8T R L ¥
THE#E ST L7A3, hypertrophied LV gk
Xt dilated LV g2 APH BEci3AFKT 1
M ¥ Tlz, control #, normal LV ik
ASH BEGATHKT 2% % CIoLRFOMEICE
B LT SEHIME R TR OB AR IR L
Lk, AMKRTERICZHREOMICEL
[Figs. 4(A), (B)].

3.0 |\ #H

ERLVARICIY OB I EML, Fic
normal LV gL dilated LV BTz % 0REN
K&hpoi, ERL2BICBWTARK TR
BAMIC, ZoRBeIOBEEERSLE L
L, control xR SEICIHWT ARHKT 3
AHTHLEHIEL Y VLML R L [Figs. 5

Fa
£ o: ASH
o: APH
e: DFH
i ASHHHT
os <001
] o . X0
vs Rest
il '/\—-—-——4
/&S,;_f:—-

,

ul 1 1 1 1

L
Rest  Exercise  After

(A}

lnin.  2min.  3min

Rest  Exercise After 1min.  2min.  3min,

iB)

Fig. 4. Serial changes of the mean values of systolic and diastolic blood pressures at rest,
during and after exercise in controls, hypertension, hypertrophic cardiomyopathy and

ASH+HT groups.
(A) Controls and three groups of hypertension.

(B) Three groups of hypertrophic cardiomyopathy and ASH-+HT group.
Abbreviations are the same as shown in Table 1 and Fig. 1.
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beats/min

| I Y S I S

o: contro!
o: normal

| N NN I SR WU [T TR TR N SR S |

Rest Exarcise After 1min. 2 min. Imin.

(A}

Rest Exerclse After 1min. 2min. Imin.
181

Fig. 5. Serial changes of the mean values of heart rate at rest, during and after exercise

in each group.

(A) Controls and three groups of hypertension.

(B) Three groups of hypertrophic cardiomyopathy and ASH+HT group.
Abbreviations are the same as shown in Table 1 and Fig. 1.

(A), (B)).
4. EFHIREKEZE (LVDd) L TIRHEEKHZE
(LVDs)

Control g LVDd i1EBIEFHIC X » BN
MERLED, BEERAOREL 7. LIL,
AT TE#S?» L ARICHENL, 20%iIz408
F CHEINM B L. LVDs 3 &M B
L, BRTHRIBACHERLEY, AMEINEE
WTHLREBICHR TRV ERLE.

Normal LV gizki7 5 LVDd i3 control g
LREgoEmE R L. bbb LVDd &
MT208%052HFETIRAL, 20REE B
XU VW control X YV KTH Tz,
LVDs i3 control f& i2iERIL KISERLE
[Fig. 6(A)].

Hypertrophied LV #» LVDd 3 &8 % 5@
LTiEeE A Bk Lien o738, LVDs I nor-
mal LV # L FAEORIEERL 2.

Dilated LV gt LVDd 3 EEh AR &
DI L7225, HRTE#»SHRAICEILE.
—7%, LVDs 3 AR b & R v s
BR LD, RTEZIZIED L [Fig. 6(B)).

ASH g0 LVDd AR E LRk
TRERD TN, RTHEE? S 40 EmML,
control FIZBl /KGR L. LarL LVDs iz
2RBICH Y FRLBE RS20 o7, APH
BB Lo DFH g, EBARICX s LVDd
& LVDs o E2E{bx B+, ASH+HT g
Tt ASH iz oS % 57 Lz [Figs. 7(A),
(B)].

5. EEFHAAEMEEE (mean Vcr)

Control g mean Vcr 3, &gk 1.19+
0.16 circ/sec, JEBHE 1.59+0.24 circ/sec THEMZR
3 3M4% Tholz. BMFEERICIIT S normal
LVEEozZh b ol x4 1.18+0.25cire/sec,
1.6740.37 circ/sec, 42% ; hypertrophied LV #
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cm

&: control
: normal
oo P<0.01
* pA.05

vs Rest

FMLESE O EBAFL T 2 — ]

: hypertrophted &: dilated

oe p<0.01 © p<0.05

| N U (S N TR T T T S |

(A)

Rest Exercise After 1min. 2min. 3 min.

Rest Exercise After 1 min. 2min. 3 min.
(B}

Fig. 6. Serial changes of the mean values and the standard deviations of end-diastolic
and end-systolic dimensions at rest, during exercise in control and three groups of hyper-

tension.

(A) control and normal LV groups; (B) hypertrophied and dilated LV groups.
Abbreviations are the same as shown in Table 1 and Fig. 1.

T4 1.25 + 0.24 circ/sec, 1.66 + 0.26 circ/sec,
37% To ol dilated LV T34 081+
0.16 circ/sec, 0.91+0.17 circ/sec, 12% <, fhft
ICHRTIEETH - 7= [Fig. 8(A)].

7¢ 3 dilated LV B0 AFE% D mean VCF 3
1.0340.29 circ/sec T, LEERICH~NTEHRE
mERLI.

JERBLHERICIWTE, ASH #ozho
DfEIE4E 1.5240.24 circ/sec, 1.8240.16 circ/sec,
20%, APH #<iz4& 1.44+0.30 circ/sec, 1.73
+0.36 circ/sec, 20%, DFH gz 1.35+0.17
circ/sec, 1.68 + 0.33 circ/sec, 24% T & - 7=.
APH B 0ESHARHE TEH D mean VeF (33F L
{#fET, dilated LV BHZEBIL 2RKEERL
fo. TeB ERBULHESRED mean VCF 0D
MLiE, vwFhi control I YVIEMET bolc
[Fig. 8(B)).

6. EERKXMBEHEEE (peak Vcr)

Control # o peak Vcr (3%#ws 24 + 05

circ/sec, E@BHEF 2.7 + 0.5circ/sec T H - 7-.
Normal LV # <134 2.4+0.6 circ/sec, 3.2+0.7
circ/sec, hypertrophied LV gciz4 2.3+0.6
circ/sec, 3.0+0.8 circ/sec T, MR LARICTLY
BERBMEED 253, dilated LV T34 1.5
+0.4 circ/sec, 1.9+0.5 circ/sec & BE LR EME T
Ihhrolz.

ASH # o peak VcrF 3228 K 2.8+0.4 circ/sec
sEShEE  3.3+0.5 cire/sec L AHZIC B LS,
APH #1314 3.1+ 1.1 circ/sec, 3.140.6 circ/sec
Ll Bt o7-. DFH#ciz4 3.3 +0.7
circ/sec, 3.9+0.3 circ/sec L HEREEME R &,
ASH+HT gtci34& 2.4 + 0.1 circ/sec, 2.9+ 0.9
circ/sec rB{LE R LI

7. DS &

Control £+ normal LV B3 EEBAERICLY
D/S HoiRE o Bz, hypertrophied
LV g3 X0t dilated LV 3Bk L o 1z,
ASH gfr DFH iz, Affick v D/S Hiz
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EH, KK, MR, 3

cm

&: APH
Q:ASH
es p<0.01
. pe0.05
vs Rest

L gl
[Iaa e
ST T

ul 1 1 | I 1 i 1

&: ASH+ HT
9: DFH

Ll
SEMIsIm
LI ]

ey Tt Teyr 1

B I S N WU S ' P |

Rest Exercise After 1min. 2 min, 3 min.

(A)

Rest Exercise After 1min. 2min. 3min.

(8)

Fig. 7. Serial changes of the mean values and the standard deviations of left ventricular
end-diastolic and end-systolic dimensions at rest, during and after exercise in three groups
of hypertrophic cardiomyopathy and ASH+HT group.

(A) ASH and APH groups; (B) DFH and ASH+HT groups.

Abbreviations are the same as shown in Table 1 and Fig. 1.

W Liz. APH oI EmERLEY, A
BTl sr-7. ASH+HT g<iz ASH #ic
FlloRIEER LI (Fig. 9).

8. HXINMEHEME / EEIRMERHAHELL

(PSP/LVVs)

Control #»PSP/LVVs HixZcgspg 3.2+0.7
mmHg/m! 7 &3&EHhEE 5.1+2.2 mmHg/m! iz |k
A 1L7-. Normal LV #<iz%& 5.1+2.0mmHg/
ml, 7.4+3.3 mmHg/m/, hypertrophied LV #t
TiE£ 6.2 £ 3.8 mmHg/ml, 7.9 + 3.1 mmHg/m!/
LEBICHEIN L 7245, dilated LV #Tia& 2.0+
0.5 mmHg/ml, 2.2+0.7 mmHg/ml » i3 L A L4
L7 d -7 (Fig. 10).

BB, BRELHECO>VWTE, M £— K
T a—[BIC k2 FERAECE ME D 51,
AIE B DORRET D 5 IR L T

9. EZEERIAEEICS - ERINERAZEFK

(ESWst-LVDs)
Control g£cix, ESWst & LVDs offic r=

092 o FEFEES »v, ESWst = 32LVDs
=38 oREFERS Eohlk. EHAMICLY r=
090 ¢ 7 v, ESWst=36 LVDs—31 oE/gERIc
(b L. FHEIC, normal LV BECia e r=
0.72, ESWst=41LVDs—55, &t r=0.82,
ESWst=49 LVDs—66, hypertrophied LV #f
TlREE r=077, ESWst=36 LVDs—52 »»
5, ARz r=071, ESWst=39 LVDs—54,
dilated LV g cia®#Hr: r=081, ESWst=
52LVDs—98 » 5, Afitkix r=0.87, ESWst=
55LVDs—99 icZ{t L7z. & <iZ normal LV
BT, fhEIC T EBIARIC X 5 ESWst-
LVDs BRoOE2 K bEHATH -7« (Fig. 11).

7B, BESHRE LOREED D, JBAELL
BHERIZBVW TR 0EB ISV TR L

-7z

z =
WK, BEANCRIT 2 EHROEEROLIC
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circ/sec

o: control
e: normal

v: dilated

2.0

L0
T

1 1 1 1 1 L

®: hypertrophied

oo p<0.01
= . p<0.05
vs Rest

FILERE DB AR L 2 —

Rest  Exorcise Aftsr  Imin, 2min. 3min

(A)

Rest  Exerclse  After Imin.  2min. 3 min.
(8)

Fig. 8. Serial changes of the mean values of mean velocity of circumferential fiber short-
ening (mean Vcr) at rest, during and after exercise in each group.
(A) Control and three groups of hypertension; (B) three groups of cardiomyopathy and ASH+

HT group.

Abbreviations are the same as shown in Table 1 and Fig. 1.

OV TEEHZOBREDRH B0, HTFLL—FKL
HRBEIELRTWEY. BFEICEWTE, &
BEFo—REIAHE SV) oficdEL LTER
IHEARHIE (LVDs) oRb »3 @5 L, ERHHER
#i2 (LVDd) 3B EALELE RS eho7z. L
7 LEIE#IC i LVDd o —@tEsk 2338 o h,
LVDs &k icRifEIcE T 3R EE RLz. B
H 5%, Stein 591%, FHES LRUFEERANT
EHARREOLLBIELBEL, EBKK LUE
EHELICBERBEORREERELTWS.
Slutsky &7 3EB)&A% RI angiography # 17
v, EBRHC IR IS TIRRAAEEAKIC
BEEB e LERELTWS. )5, Weiss
58 3EShic X v LVDd oxssikL, 7ok
RLLTSY sz taiglLTcwvns. #%
DITANMNTEBARMLTE Y, 20X REH
AWM GEOHERRA OMFRERL B 2EHO
loTthzLtBbhi.

Crawford 523, IIfi & {MEA(LT D EERED
ELBEIC VWL T 2 — IR L, #iFc
BWTOHR LVDd o#EkAHERT 5 - L &5
LTWS. 2Dz Lizid, SIfLEMBAMLIcBIT S
ERIEREOZRS/BELY, ZofRLLTE
ERICEEELD LD LEZ DRI,

—7F, BEHATKTEROEERICKST 5E£E
BOEIZS>WTOREZDV R V. FEFETHS
hic—i@tko LVDd #KizowTid, BE9,
Stein &8 (LEBNE L O Al DIEEIRD LB
LR RERORHBOBRAETC 5 LR LT
5.
EEYHMEEREEE (mean VCF) (ZOIFES
DIFBLLTICHAVYLRATWS R, KR
I BIEERE (control) B WT b, EBIARIC X
Y mean VCF OEEKFIRY, EROWMED L —
BT o@Re B EERKNMABEREEE (peak
Ver) 1, X b IEfR EONEEH E RbTigET
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—

p0.01 p.01
i ! 1 |

1

B

ns ns

| ! | |

Rest Exercise Rest Exercise
normal

Rest Exercise Rest
hypertrophied ~ dilated

<
p<0.05 ns p<0.05
! | 1 1 | 1 !
Rest Exercise Rest Exercise Rest Exercise Rest Exercise
ASH APH DFH ASH+HT

Fig. 9. D/S ratios at rest and during exercise in each group.
Mean values and standard deviations are indicated by bars.
D/S ratio=ratio of the velocity of the left ventricular posterior wall during systole to that during

diastole; ns=not significant.

Other abbreviations are the same as shown in Table 1.

mmHg/ml

ns

"

.

———
p<0.01 p<0.01 p<0.05 =
| ! | ! | 1 1 1
Rest  Exercise Rest  Exercise Rest  Exercise Rest  Exercise
control normal hypertrophied dilated

Fig. 10. Ratios of the peak systolic pressure to
the left ventricular end-systolic volume (PSP/
LVVs) at rest and during exercise in controls
and three groups of hypertension.

Mean values and standard deviations are indicated
by bars. ns=not significant.

Other abbreviations are the same as shown in
Table 1.
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HEOLEZLRTWS Y, FIEEDEEAR
2 X3 EBIZoWT bkET Lz, Control #Ti3,
SEBhIC & 0 R R T peak VCF 0 FE o
KEZED, DHEIOERERDLTRETHD L
Bbhi-.

EHEERFEMERER (normal LV) 0ESF
B 3 ECBNERIT control B L Rl KIS &R
L7243, 4%z mean VCF 3 X8 peak VcF 135
LR BEMESRL, &80 hyperkinetic &7
DERENS TR S hi-. ElifE#o LVDd ok
control # X Y K& <, - ofFkiEEM b Rr o7

ZDZ L, AFEOLEEIEBRICE 2R

MEADWRIZE )V ELBEEHERLTWS 2, 2
R EB PRI X Y BB SRRRERFE A B
L, —@HCDIENETIREBIC 25720 & X
bhiz.

EZEKEFEMERER (hypertrophied LV) o

EBIRIC 1) 5 08B, normal LV LR
¥ThHoloh, mean VCF 3 X8 peak VCF (I

- - c—e -~ e wm v
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Correlations between left ventricular end-systolic wall stress (ESWst) and left

ventricular end-systolic dimension (LVDs) at rest and during exercise in controls and

three groups of hypertension.

Abbreviations are the same as shown in Table 1.

control BIE VMR ETRL, B0 ELHEE
BRI REShTWs FRY £ +5L Bbh
7z. LaLl, EE#HO LVDd i34 B,
CHEABRTROEELEIC X 2 IREEYEH S
e EX BN

EEIARREMERERE (dilated LV) ©ixfhi
L8y, EEEFO LVDd @3B ohic AL,
LVDs {L#nffEmzEscL7z. EBAMIZ LY
mean VCF (J#REEICHEANL 7248, peak VcF 34
SHEIME T, ABOLECHEERT S meshik.
—%, EiE#HO LVDd @3#kx iciifEicE T 32K
ISERLE. Z0Z &iF, ARV TR, EH
AR OLIHEEK 2 OIFEIHE RIS X YR
T, LVDd ##hn& % T Frank-Starling #
WERAL LTS b o L #HRIShZ. BT
S0 3R LB O mean Ver & LVDd oRi%
oW THRE L, ESETREC mean VCF o
mr+acihn s, LVDd oks &z
FTLEBELTVS.

EARBOFHER (HCM) <, ESHARMICX

ZEZEROENEFED T, 2> mean VCF D
g, control Pz R TRKIEEZRL, KBTI
EUBEECIKRTR DS Z LSRRI Y. iz
DREIEER (APH) o peak Ver 13, E@hA
BIZX DiE LA LH#MES, tho HCM #ick
NRTHEONODFEEEOFEEI TR S . FERtFr
PERFREER (ASH) ks W T o 2 BEH o
LVDd ok %80, AFETizftho HCM B
KHRTERLERENRETHS & Bbhik.
ASH+HT go@EsAfEoL 08k, ASH
FECBLIL ZRIEERL, BN BE&RTORE
HHLLTER2 72, ZhbDER,S, HCM
BE T IBEERAL & 13 MR LR I B 0 2 LB RE A
BEIhTWs & Bbhiz.

UL, HCM o & wizix, fitskr bEENIE
BEOCHFELERINTE Y, EBAFRCIZ
DILREEDBRENEEEL i+ 3 LTEE
BREFIZR S TSR b5, HLEEED 5
BE LT EZE%RED DS iconwT #atLiz.
HCM 8 <3, control BE U HT B L EA Yy,
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BH, KA W Eh

EEAMICE Y DS BV EEERL, HiC
ASH 3 x ¢ DFH o gEIBS L, EH
I X B EBIRRE O R EIHES s S hi.
Tibb, ZhomBEoREbi, EEARMMHR
LANE, RHEICEER L SRR ES)
BRI X VMRS T itk s L ELDL
h, WEEOLEZBRMEE IARFE THWICES R
TRECHEELHIRT2EFL IR VE & 28
HRl S h iz

B, #HLWDIEA e L L THIARB &
UHATICREEL =T 2 Emax!® 2EEREYIC
Hwibhad X5 2572, Nivatpumin 51743
EEIFERBE - A#K2 Emax ¢ B AEEAL,
OB FEREYETH 572, Emax ST
EHLWELTVE. —&iC, BIRICEH LRk
EREOFRE BoviwRY, cuff BIMmMEEH%
FAWTHIE U 7o EBEBIIRE 3 &2 B IUERBIE I8
B4 % Y, ABF%E Tid control B kot HT
BoFBXIEHINE / E=WFHERAZAREL PSP/
LVVs) #3k®, £KHickir s EBRkoLEED
b & LI HEME 0 34l 2 3R A 7=

ZDFER, dilated LV B¢ i3Ed)ic kL 5 PSP/
LVVs leoiing 2§, AR T EOREED
DIETFTHRHELLTHSEELZ LN, Emax 2 8
RBEEWMIRYET 5 HT s X0 HCM #tc
HE+5z LI 3289, B—EENIZBY
TGO B 2 RET+ 5 Z L 3FETH 5 &
Bbhl. La»L, HCM #CiAEEEHL HH
T5Z LAREER Y, FFETIIRFTLh -
7.

BHEARMICIVER LIZEER, RLLrn
OUFERIMLEIC LT Bie - 72 BEIES % TR
2, BEIS - EENRBRIIAESHIROBH IR
S T—EDOHENMERT EELORS. 2Dk
DIRNBITSL - T, EHAFIC X BBEINS - £
ARBR OB > WTRHRET L, TR L-EES
A+ 5 HT #8000 BREFHE 2 3% 7z. Control
BCEmERIC r=092 oEWEAERH Y, &
BYARTIC X - T MERREE Bl L b -2,

MHEE O BRXO @& 3 ESAFCLY #EnL
2. Thbh, FABREOCEERRTH-TDH, BE
WA B3I DI 3T 5 L E X bR
7.

Normal LV g, EHHARIC XY AF OE
RROBEE IIFH IR L, DIFEH OB E K
Thd L Ebii-. Hypertrophied LV gcii,
control FELFELIL 2B ERL, AW TREA
FrCHR+ 2 BRI X 5 REREY R L (BB S
7z. Dilated LV #Ti13, MEBEIcH~TRERHC
mEOERNIIAFICBE L, EHAFICI Y E
IBROEE N L. ZoOFTRIE, AFCBT
BELIHE OET & KBt 5 4320, EBIHIR %
KELCENIBOETTRAEVWEB X bhi.

U EDRT R A b EZORIROFRIC & Y EBHRF
DELBEBIRRS LEX LN, EUEEEMO
Bz i3 /s geometry B TAZ L NEETH
5LBbhiz.

L3 #

Fxix M £— FLx - Ay CRLEE
HT) & O ERELLHE HCM) B#Ficki) 5
BARL B AT IR 0 LD REIC > W THRET L, con-
trol &t HbtRET L 7.

HT @Gz a—Rikick Y EFE=ESR2 Lo
HWARIBMERE (normal LV) 17 4, LEXERYT
HEREN & M ESE (hypertrophied LV) 17 44, .Uk
RERTHREELERE (dilated LV) 6 £0 3
BEICHEL, 72 HCM 132 o fREEHA A IE
S EPRIEESR (ASH) 6 4, (DREEE
% (APH) 6 4, UvMgMEER (DFH) 440 3 #
IR L 7.

1. EEEZE0OFEEL

1) Control Xt HT g : EBHAFIC XY
control, normal LV, hypertrophied LV o 3 g
TRESMERHE LVDs) ofdbic X v —EH#H
& (SV) »38hnL 723, dilated LV ¢i3 &£k
ERHEIEAHE R L, SV 230 L 7z (Frank-Starl-
ing mechanism). [E|#8#]iz 1X control 35 X U nor-
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mal LV ©—ifitko LVDd o#&ing 7Lz,
normal LV TZzoRENKEL, HaFRHLE
hol-. fh@to LVDd 3EELBLE RS 2D
-7z,

2) HCM: s&@®so LVDd 3 Xt LVDs 13
LHTHBERELE RS oh o7 EE#ICE
ASH < LVDd o—i@tEnfma s L, i
BB RIS ol

2. peak Vcr § &k URAIRMEHIME / A2 I HER L

AR (PSP/LVVs)

1) Control 3 XUt HT : EEHAMIC L v peak
VCF iz normal LV GHE L L WEKRETR LA,
dilated LV ikl ied ok

PSP/LVVs % control, normal LV 3 XUt hy-
pertrophied LV TEBAMIC X v ARICHEML
7z. Dilated LV TizFRICHEALAR» -1,

2) HCM: ASH T3 peak VcF (3EBAR
X VHEMERLES, MBS ENERER
holz.

3. DSK

Control, HT ¥ X ¢t APH <&, zokiz
BEEMEITZ L AL BlLE RS d o hs,
ASH 3 kvt DFH cR#ic A8 LBV &R LI

4. ESRWEERHEEGT - ERINEKEAE (ESWst-

LVDs) f§/%

Control 33Xt HT T3, RRKFEH TR
REBBERER LR, EBARIC X 5 FBEGRR
PEHOEL, BRBEEWMRE b okl
EHtiicERATH S LBbhi.

PbkXxy HT X HCM 0@EBAFT I3
BELHEED, ZoEERRICBRLTWS L0
e B
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