87 A9 A1X

|

BERLEEES FIAT EEAY LLEHEY #FE

2EHARY BRAE AMBEE

R E-8 W F-H E £

= Abstract=

Echocardiographic Evaluation of Left Ventricular Performance in normal subjects.

Yang Kyu Park, M.D., Sang Oh Han, M.D. and Ock Kyu Park, M.D.
Department of Internal Medicine, Chonnam Unitversity Medical School

Parameters of the left ventricular performance were evaluated by echocardiographic
examination in 66 normal subjects.

Effects of pulse rate, svstemic arterial pressure, peripheral resistance and left ventricular
end-diastolic dimension on the parameters were also observed.

Normal value(mean-+SD) of fractional shortening was 34.0+5. 2%, ejection fraction 0,71+
0.07, mean rate of circumferential fiber shortening 1.15+0.19 circ/sec, mean posterior wall
velocity 4.05+0.70 cm/sec, maximal posterior wall velocity 6.31-41.26 cm/sec, mean norm-
alized posterior wall velocity 0.82740. 14/sec, and maximal normalized posterior wall velocity
1. 2810, 24/sec.

There were resistance

negative correlations of peripheral to fractional shortening,

ejection fraction and mean rate of circumferential fiber shortening. Pulse rate and left

ventricular end-diastolic dimension did not have significant effects on these parameters.
Mean and maximal posterior wall velocity had negative correlations to peripheral resistance

and positive correlations to left ventricular end-diastolic dimension. But mean and maximal
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normalized posterior wall velocity had no correlations to any of them.
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Table 1. Age and Sex Distribution of the Subjects observed

— agr(yr)
14~19 20~29 30~39 40~49 50~59 Total
sex
Male 2 15 7 4 1 29
Female 3 7 11 10 6 37
Total 5 22 18 14 7 66

Fig. 1. Normal left ventricular echocardiogram with carotid arterial pulse tracing and electrocardiogram.
LVDd: end-diastolic dimension, LVDs: end-systolic dimension, LVPWa: amplitude of motion of

posterior left ventricular wall, IVSa:

amplitude of motion of left sptal echo, LVET: left

ventricular ejection time, LVPWV: mean left ventricular posterior wall velocity, LVPWT:
thickness of left ventricular posterior wall, IVST: thickness of interventricular septum, CAP:
carotid arterial pulse tracing, ECG: electrocardiogram.
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Performance in normalsubjects—

o FELEEREES LARERS BT ARk
Abol o] mMEPEME R JEA L, BERPELEAR (Ds
or LVDs)-& sk ifiol LEErrfEel /b A2 23
o Bl A ELEEES LAREKSE LEFE EALD
Aol o BEEREE WESAS. EOBHRBEER
1§ (LVPWa) & AELEH#EES] LA Echo o ERHY
RIERGN A Befakie] BEEE 7= SEEgES W
FESR AL, LEFEERE (IVSa)& LEFEY LRE
Echo 9] #RARM REfhol A KR RES 713
o mEEgS WEs e =% ALEREMmERH(LV-
ET)& MEEIRES 2 LR dhigs] EHREC AR T
FhiRe] YHRE7LR o R = BlEskgleh, Fra-
ctional Shortening (LA T %FS & N%%L)%-I)—dl%)i

—Ds8

BE% & —p5gz —» Mean Rate of circumferent-

ial fiber shortening (L\F mvef = B53}H) —I?\?ETDi)d

2 FHstgeh. EOEHRBETHEREEE (LT mean
VpWE B e ® KRG, EUERER
KB (LUF max Vpw 2 BE3H) & BB ELE
hEEo] b4 whE WEE FIERT BelA BRE
2o} I 71gv) (em/sec) & WIESHG o FHMHEHE
9] 4ETFfE (normalized mean posterior wall velocity,
BT mean nVpw 2 Hg§H) e} ALEHREER AR
el BEE
velocity, LT max nVpw 2 #§E) = mean Vpw @
max Vpw & && BERMPELZRARLER o A
Hatglel, —EEMmE(VS) D&~Ds’er HHshgl
T RS- 1332 - TH - Pm/VS(TH; ALK
B, Pm; FHmBES 24 HEEHIMEE 0,43 X IRIMEE
<+ Mmskd ke R 2 HHEg T

B2 E #iite Fortran/3000(Hewlett-Pachard Co.)
= BHEES Y

(normalized maximal posterior wall

Table 2. Echocardiographic measurements of left
ventricular dimension and left ventric-
ular ejection time(mean--SD)

Dd (cm) 4,940.4
Ds(cm) 3.340.4
EVPWa(cm) 1.22-0.2
1VSa(cm) 0.7+0.1
LVET (msec) 301421

.. Dd: end-diastolic dimension, Ds: end-systolic

dimension, LVPWa: amplitude of motion of left

amplitude of
left ventricular

ventricular posterior wall, IVSa:
motion of left septum, LVET:
ejection time.

Table 3. Echocardiographic Measurements of left
Ventricular Performance

%FS(%) 34.0+5. 2
EF 0.710. 07
mVcf (cir/sec) 1.1520. 19
mean Vpw (cm/sec) 4.0510.70
max Vpw(cm/sec) 6.31+1.26
mean nVpw (/sec) 0.82:0. 14
max nVpw (/sec) 1.284-0.24

mVecf: mean rate of circumferential fiber shor-
tening, %FS: fractional shortening, EF: ejection
fraction, mean Vpw and max Vpw: mean and
maximal posterior wall velocity, mean nVpw and
max nVpw: mean and maximal normalized post-
erior wall velocity.

Table 4. Pulse rate, Diastolic Pressure and Hem-

BeEsER

FWERPELERES 4.930.4om, HERPAELS
AR 3.310. 4 cm, ELEHREERHIE-S 1.220.2cm,
LDEPREEE-S 0.710. 1cm o] Y2 05 R
& 301+21 msec v}k (3E 2).

%FS & 34.015.2%, BmZEE 0.71+0.07, mVef
= 1.15+0. 19 circ/sec, mean Vpw = 4, 05-50. 70 cm
/sec, max Vpw = 6,311, 26 cm/sec, mean nVpw
= 0.82+0. 14/sec & max nVpw = 1,28-+0.24/sec
ol ek (& 3).

odynamics.
PR(/min) 68.6=11.3
Pd(mmHg) 76.2%+ 8.1
Vs(mL) 86.9124.1
Vm(L/min) 5.9 1.9
W (dyne sec/cm?®) 1,333399

PR: pulse rate, Pd: diastolic pressure, Vs: str-
oke volume, Vm: cardiac output, W: peripheral
resistance.

DEBE 68.6-11.3/min, MMM 76.2+8. 1
mmHg, —EFEME-LS 86, 9-+24. 1 m/, FHMFIEHL
1333+399 dyne - sec/cm®e] gl v} (3 4).

ELEREY RE2 FIFET v %FS, HmmE,
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Table 5. Correlation coefficient of various parameters of left ventricular performance to pulse rate
(PR), diastolic pressure(Pd), left ventricular end-diastolic dimension(Dd), peripheral resis-
tance(W) and mean rate of circumferential fiber shortening(mVef).

mVecf % FS EF mean Vpw max Vpw mean nVpw max nVpw
PR N-S @-0. 233 @-0.218 N-§ N-8 N-8 N-S
Pd N-S @-0.219 N-S N-S N-§ N-S N-S
Dd N-§ N-S N-S **0. 316 **0. 360 N-S N-S
W **-0.322 *—0.255 *—0, 252 **_ (0,378 *¥¥*—-0.431 N-S N-S
mVecf —_ *¥¥0. 904 **%0. 889 %0, 608 **0, 341 **E0. 634 *%0. 384
@ :0.05<p<0. 1, *:0.01<p<0.05, **:0.001<p<0.01, ***:p<0.001, N-S:p>0.1
%Fs(%)
ZFs(%) . 50
451 o® o ®
- (&)
o [ ) 45 ® ® ¢
40+ bt . 20— : ® o0
o oo ° ’ z [+ 6;@ o
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35 00t o . ° % .
o0 ® oo ° 30— o0
® :. LY or r = =0,219 PP [} [ ®
o 25
304 e %%’ . 2 (0.05¢p<0.1) ® H
° o0 e 20 ] (]
o - 1
- .
25 « o ° o 0 'f_/h ‘ | , 1
r = =0.255 0 50 60 70 80 ’ 9C))
Pa{ mmHg
204 (p <0'05) Fig. 4. Correlation between fractional shortening
0% « r T r | (%FS) and diastolic pressure(Pd).
0 600 1000 1400 1800 2200
- W(dyne sec/cm?) EF ‘oo
. 0.81 % oo
Fig. 2. Correlation between fractional shortening ® ce o ®0 *
(%FS) and peripheral resistance(W). oo ::: o:.o. . %
% E\%) 0.7 A o s %ge, d *
® [} L]
50 o * .
° r = -0,223 0.6 g . Py
45 ®e  ®(0.05¢p<0.1) * e °
o9 -
40 — . o % r = -0.252
o % . 0.5 1 (p €0.05)
35 — "%3' e )
® @ o 0 = “7T— T T T T 1
% . © . %ee 0 600 1000 1400 1800 2200 2600
30 - e % 9 ° W(dyne sec/cm5)
°
25 — % ¢ o Fig. 5. Correlation between ejection fraction(EF)
° and peripheral resistance(W).
20 —L
-~
0 ’f.f ,I_g T & 8& é 6 'O mVef & Vpw 39 OEE, BERMNE, BEEKMAE
9 50 60 7 0 o Umin) LEAE, KEMFESL % mVef 8o MEMFE
Fig. 3. Correlation between fractional shortening =3t ZRXH(RK 5).
(%FS) and pulse rate(PR). %FS = RBMEENL 2 mVcefol FES BAFA
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Fig, 6. Correlation between ejection fraction(EF)
and pulse rate(PR).
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Fig. 7. Correlation between mVcf and peripheral
resistance (W).

993 (%% r=—0.255, p<0.05:r=0.904, p<0.001
: El2) DEE, BFEMMmE R ERAHELERES
= HEY WG d9vH (%% r=-0.223, 0.05<p
<0.1:r=-0.219, 0.05<p<0.1: r=-0.035, p>0.
1: 8 32 4).

EE 125 (ejection fraction) & RIBMEFEI @ mVef
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Fig. 8, Correlation between mean left ventricular
posterior wall velocity(mean Vpw) and

peripheral resistance(W).
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Fig. 9. Correlation between mean left ventricular
posterior wall velocity(mean Vpw) and
left ventricular end-diastolic dimension

(Dd).

9 HEL AT 92 (F% r=-0.252, p<0.05:
r=0.889, p<0.001:[# 5) Di&lk, WEMME, %
ERMELDERRSE FEY HFET g9 (5% r=
—0.218, 0.05<p<0.1:r=—0,188, p>0,1:r=—0.

092,p>0.1 [ 6).

mVef &= RFMEESS HET BET AA200(r
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Fig. 11. Correlation between maximal left ventr-
icular posterior wall velocity (max Vpw)
and left ventricular end-diastolic dimens-
ion(Dd).

=—0.322, p<{0.01: [ 7) L, BRMOE 2 #
RARMPEOCEAES = £ BRI R 9 (r=0.041,
p>0.1:1=—0.113, p>0.1:r=—0.037, p>0.1).
= RS IUEIRD, FERPELERRS
mVcef o] HET HFT dd et (5% r=—0.378, p
<0 01 : r=0.316, p<{0.01 :r=0.608, p<0.001 : &
, DEE Y EEMOEAS s SO A HEE r=
0.067, p>0.1:r=—0.006, p>>0.1). =% max Vpw
= CRISMER, EOBERERPAE 2 mVefol:
By M v (£4 r=-0.431, p<0.001:r
=0, 360, p<0.01:r=0.341, p<0.01: & 10,11), O
Hir B FERMIMARY = sk ok (&4 r=0.138, p
>0.1:1r=-0.097, p>0.1).
mean nVpw % max nVpw & .LEB, #ENME
KEMAAFER § BERPELERR 25 &g

mean Vpw =

I mVefol] sl Ank HEDL HMEMMARE BEST A

gdrh (%4 r=0.634, p<0.001:r=0.384, p<0.01).

% £

BERELEERC Kad & BHY EL= =209
EHEES TS & Jo=E FERHMAELERE,
-—@%En‘xua, Bz, %FS, mVef ¥ Vpw 59 HiE

1 wregsle, AOEEFSES EEnnes £44 KE
Mom elm WKy B JIEE + dov
FS = el EEHEMmA el 2RI dE o
B & BEEY EWES SESe BEEOF
WE kY EOEEEY WSS \ERE BBt
¥ ELES Rk Efelrz LES RBRE
(ventricular asynergy)o] = BEALE 2 B3
7¢ WAE A, EOERE] AW FHEEA god, £
DERY BEEOCEEES 28T ¢ dv 987 &
Axe] glolA BAK] ALFEES $24E E4
A0 e A FY BERA geP B2 olegr
EOEERY BEEL ‘uﬁ‘ﬁl&%‘*j} HAgkell 2 Lﬁi’aﬁ"’
MBHED, BAWYY o= HFE Kl BEL 2
Le2 o5 Mitd e ML &f‘e 6“3}

%FS e EFHfE=A McDonald”: 35.543.9%,
36.2% 5 %4 #WEsR °E=1 ##E9
EFR MR 34.005.2%9F Eslgich. McMaria®4s2-
%FE 7F LB &Rt slglon FHESY #E
E o]} Fslgl=t. Quinones &8 %FS7F FiAR
o ginel whek Einsz AR Findl =kl B
e Dm0l sk \insel sl ¥EE
o BEHEREAAE OHMERY EER 2 93A
mVef 2} %FS 7} %83 BE/F g Ao ujFo
ol sk Y JLHESE Eind & JdE % i
dglom RBMERFAE FET BRI dd
FERPELEARIS = 534 ?& e ZEL ﬁ"— ot
9&4. ol WMERMELEAT] 25 LEEEEUA

o g%yl =lEol RIATS BiLd =2 PESE L 4
HE Aoz B Hﬂdr

BEEOEEEY kald JES Bk 0O
MR WEY Bl & —FKFH =% mVei 99
MBAE Eol £LEREY BEE o] FHAR
Aot BEEOEEEEZ MEY BMmIZEe EFHER
Cooper®3= 0.65+0.8, Fortuin®- 0,67+0.08, Qui-
nones!®& 0. 74+0. 1328 #%& #Haslgdon %EY
R mEEtd e

Quinones® =
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iR %FS ok g LilsEe BER FIRE

ow e MRE oAl 2 %FS oL Flshgd =

Bay Hikes MET mVet 7 LHKETE v
Ehil 2 sty A2 A oA FHge s,
ELERY BEELOTEEZ AEST mVef 71 mEFLH
B®EmE WES Ak 2 —HPeHsD,

BROFEBZ WET mVef & LEMGE 0] 18
snskd Eins 28 Peak Vef 7F mVef ¥ob L5ilkhs
79 $5EeA o Trit HE®E 9o mVFEE
DFFREs] BT 359 EHe 22k Bl &

Bet2 2 @S Vef & HEsE AR WESs] 1
st mVef 7} gko] FIFE L g eV, EHERA Fort-
uin!.2. 0, 92 cire/sec, Cooper®: 1,29-+0.23 circ/
sec, Quinones®L 1,45 circ/sec B &% HLstgon
& FHY RS EUHAH

el LMk =lal v EEd BRI #EEe
gou I FERol —EHA &3 vk ] LiFlk
S Az e, EEALRAA LEECE e
e mVef 7 LEECT B Fo s ez sbe,
atropine o] MR LEEE BAZIE mVef 7} F
mE=", LEFAM# (atrial pacing)-g & ASd AR
QIR e el mVef 7t Bind =l @S o
£7}F §1” Noble 92 HBRANA mVef o] #Hat
DEEY ¥8;E BNY + dotx sigdx Higgins %
DR LERT Bndd el £0%9 dp/de st DP‘
B|Wing Folx mVef & fnshx vt sy
R EXERE D Eo R @ingd s mVef Y ﬁ
ﬂ:’ﬁlﬁé' S AT F gdrh. K PEAA = mVef 9}
DEEE AT gt A2 velgted ol L
Bot EH °1 pink& BEslg o=z Kt Bl ¢
g9 Aoz BRsr. mVelol WERIALERRK
3-¢] BHfRE nitroglycerin o]y} head-upright tilting
L2 EERPELERRS BdsAzt mVef & #
8L wx gevE mEHOs glon BRReV E
FEAANA BWEKRKPLELEARS F3F£e #{L7 mVef
d BLE JdorA giete MEPE v FH
BRAAE mVef = WERMEOCERRSE &
Al ebyket.

HREWAN A KEERC] ®inshd LiFe KEEE
= WA e E#H A AR phenylephrine & ##istd
FERINMEE-2 s 2 mVef = HA s ®EPI)
9}l Redwood %72 phenylephrine & #His}e]
BIREE ) EhnstelelE mVef ol = Bbr} glelxn 519
3 Sasayama 2.2 FE-R| A MK Hs) IERES

el mVef 7} EHRHEGA 2 stk #HEe R
B EWAAA mVef 74 ORI MR & EEIsH} Kig
MmEEY = HEL BIFRAF loleh ol =l 2RI %
A= B v e Pt LES Aoz Eﬂﬁﬁ[—&l o}

FELEREES] BHHEET ELSKHETS Jebd
G Q0™ mean Vpw o] EHEHERA Cooper”T‘:—
4.7+1. 1cm/sec, Ludbrook?-& 4 2cm/sec, Foge-
Iman®2 4,140, 7cm/sec 2 &4 HEsld T max
Vow o E#EEA 5.5+1.0 cm/sec,
Ludbrook®.& 5,1 cm/sec, Fogelman?®.& ¢, 2--1.4
cm/sec 2 ZK #WEslgon] ke LWL mean
Vpw 4.0574-0.70 cm/sec, max Vpw 6.31=1.26 cm/
sec 24 olg3t HLSIH . HLEY AFRARY

HEE% A LEbE FERMSE a—’-] A =
BERLEEEE WES EMmze v mVef = FAEM
el AA) HHEELE ol Aol = VPW s Ed
EHAES] IR R BAT AcE BRI
Vpw = mean Vpw o] & max Vpwo|E E%s} IE
O3 FEFO MEMMS Bl wol, ALER
Bed] fEEEA TEAT WA L #% Mirsky &
2] k3ted Vpw o WRERMAELERRA K3 BE
fEehe ool HAR YR FEHeld o 4 9ol

Cocper¥ =

LVPWa
Zko] mean nVpw {_L@%ﬂ: L\g::iT , mVecf
Dd—Ds
LVET

=~——DH—°I-T’- DEHRES Bl ELsEHEY
st #FEEvelebs 7b9¢ s Dd—-Ds=LVPWa+
1VSa=n:LVPWa(n-& 4}4)o] 22 &/ mean nVpw
o mVef & ERAISHA Hol £ELES FHFAE (asy-
nergy)e] §l& 7% mean nVpw £ mVef o} ¥F{lst
DERMETY BER FRE 5 2SS BRI gk
Quinones &2 = THRE] g BEd4
meann Vpw &= BEELEEE ¥ 0¥ LEEBEEfe
WEFE mVef o} A& —HKFH 1 EOLEY HEEe 2 U
ePErta g o EHMEZA 0.950.2/sec & #i
Hal gl EES R4 nVpw 5L mVef o} F
BAsh OB, BORIGMEE, RMmAEET) U BEX
MELEARS BES ¢ gol LBk He 8
BEE2A EET Bkt 23 d: Aoz BeEe, o
2]y} Hirshleifer 72 nVpw &= mVef &F w}alrtx)
2 DK Einel =2} ¥ phenylephrine ¢
BERE FRAMEE] Einsld BA s slgoenz
o] g}re mii‘r fERel A& BE ol e Wt
deojek & Aoz Eki=lch
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BERLFEEC KT EOBBERESS ERHE
SF =3 o] Bl HEa: BF 2 HENGE ¢ B
ot A 66018 HBEoZ FLERY BEE LT
BES OEE, HEBIRKES A #&std oL
ZE BRE A4+

1. EWAS Bz 0.7140.07, %FSE 344+5%,
mVef = 1,1520. 19 circ/sec, mean nVpw 0.82+0.
14/sec @ max nVpw = 1. 280, 24/sec o] gl v},

2. %FS, BlE ¥ mVef = RBOFERN FE
¥ S wgka mean Vpw ¥ max Vpw = #HE
RPEOEARS RmMEENA AET BET A9
ov mean nVpw ¥ max nVpw &= B, #HEM
MEE, RMMFES VY WREAMALEARRS M&H
kgl et
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