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A Study on the Systolic Time Intervals in Korean Hypertensive Patients

Cha Kwang Soo, M.D., Lee Sang Yong, M.D. and Ryoo Un Ho, M.D.

Department of Internal Medicine, College of Medicine, Chung-Ang University

The aim of this study was to quantitatively estimate the effect of hypertension upon the
left ventricle, using the systolic time intervals.
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The subjects for this study consist of 72 hospitalized hypertensive patients including 38

males and 34 females.

The measurements of the systolic time intervals were obtained from simultaneous high
speed recording (100 mm/sec) of an electrocardiographic lead best displaying the onset of left
ventricular depolarization, a carotid pulse tracing, and a phonocardiogram best displaying the
initial high frequency vibrations of the aortic valve closure sound.

All data were corrected for heart rate and sex using the regression equations of Weissler
et al.

The results were as follows:

1) As the diastolic blood pressure increased, shortening of left ventricular ejection time
index and prolongation of preejection period index and PEP/LVET ratio were significant.

2) As the electrocardiographic findings related to hypertension became severe shortening of
left ventricular ejection time index and prolongation of preejection period index and PEP/
LVET ratio were significant.

3) As the hypertensive retinopathy became severe, shortening of left ventricular ejection
time index and prolongation of preejection period index and PEP/LVET ratio were significant.

It was suggested that the measurement of the syetolic time intervals are useful in assessing
the effects of hypertension upon the left ventricular function and in detecting early recognition
of cardiac dysfunction in hypertension, even though not necessarily associated with overt

heart failure.
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1. R4 S

A. 95~104 mmHg
B. 105~114 mmHg
C. 115 mmHg

2. LEE ~4H
AR
B. =¥k 4143
a. Left ventricular hypertrophy in voltage—
ST s By 2 oj4hS vhEbd &) Ri+S5y=25
mm, SVi.,+RVss=35mm @ RV,;=27 mm,
b. Left ventricular strain—Z=fifg3f FHia] A
T¥S %z % ST @ A58 dekd 4.
c. Left ventricular hypertrophy—a 2} b & 2+

o] vhehy .
3. RELH

Keith, Wagener @ Basker 2] 3 7] Fo] 2|3} ?

AL RZA
B. myqH4 BRE
a, K-W stage
b. K-W stage
c. K-W stage
d. K-W stage
BoE iR HIRERES 532 YA 43S 53 93
o A F 247 Fo] 1587 A L PR
ol 4 ZEHEIX 7157 (ECG/Phono/Pulse 3-Cha-
nnel system, model FD-31p, Fukuda Denshi Co.)s}
27 e F45e] ¢l transducer % microphone &
AHgsle LEE, OFE, FEEBRES 4 J15y
(100 mm/sec)d] &3] 4 71 &sgel. o« LEE
= EESE T4, LEE: micr0phone < DRI
9} left sternal border o] Fzr3-2]e] $1x]4A17] 2, T§
BIR¥E transducer & Al HMIHBIIR Tﬂoi 24
71 o BTPRRAZL F LK A4 2EE TR
Al 7155k =
WBorsirekbESl <4 #re
3} 7] FA 3¢l e,
BRIERAY B (electromechanical systole, QS;)
= DEEA QRS FHY Azpte LEEAL A 20FY
32 BEBEEY AZARS Azteld, ELBEM
EFfH (left ventricular ejection time, LVET) & FHE)

2 HHE —~

Fig. 1] &3t el

p— as2—
FEP - Q82 - LVET

Fig. 1. Simultaneous Recording of a Phonocardio-
gram, External Carotid Pulse, and ECG,
showing Measurements of Systolic Time
Intervals. QS,: Electromechanical Systole
LVET: Left Ventricular Ejection Time
PEP: Preejection Period.
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Table 2,3¢] A ¢} ko] PEP/LVET x| §-& #EH0]
A 0.34+0.07°1 gl #EEEM ool TAFEA 0.33
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+0.08, 1B Bl 4 0.4410.05(p<0.001), 1C #dll 4
0.5330.07(p<<0.001)E4 1B W 1C &4 HEM
gqte) 748 5 PEP/LVET v g-& FEsHA 371

Table 1. Calculation of Systolic Time Interval
Index Values from Resting Regression
Equations of Weisser*

Equation Normal Index
=1 SD(msec)
Electromechanical Systole Index (QS,I)
M QS.I=2.1 HR+QS, 54614
F QS;I=2.0 HR+QS; 549+14

Left Ventricular Ejection Time Index(LVETI)

M LVETI=1.7 HR+LVET 41310

F LVETI=1.6 HR+LVET 41810
Preejection Period Index (PEPI)

M PEPI=0.4 HR+PEP 131410

F PEPI=0.4 HR+PEP 133+11

M; Male, F: Female, HR: Heart Rate, SD: Stan-
dard Deviation
* Quoted from Lewis et al.: A critical review of
the systolic time intervals. Circulation 56, 146~
158, 1977.

Table 2. Systolic Time Intervals in Reference to Changes in Diastolic Blood Pressure(Mean-+S.D.)

Group Diastolic No. of QA LVET _ PEP PEP/LVET HR
B.P.(mmHg) Case (msec) (msec) (msec) ratio (/min)
Control 171 372+31 279130 93117 0.3440.07 73+12
1A 95~104 38 37340 282438 9116 0.3340.08 7013
1B 105~114 26 38934 271+25 118=+15 0.4440.05* 68+11
1C 115< 8 374+22 244+13 12917 0.534-0.07* 75+13

S.D.: Standard Deviation, HR: Heart Rate
* p<0.001

Table 3. Systolic Time Interval Index Values from Resting Regression Equations in Reference to Changes

in Diastolic Blood Pressure(Mean—+S.D.)

Group  Diastolic No. of QS,I LVETI PEPI
B.P.(mmHg) Case (msec) (msec) (msec)
Control 171 522422 399422 122417
1A 95~104 38 520+25 398+17 12915
1B 105~114 26 529-+21 384114 145+14*
1C 115< 8 527120 367415%* 159+16*

S.D.: Standard Deviation
* p<0.001, ** p<0.05
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Table 4. Systolic Time Intervals in Reference to Changes in ECG(Mean+S.D.)

Group ECG No. of QS; LVET PEP PEP/LVET HR
Finding Case (msec) (msec) (msec) ratio (/min)

Control 171 372+31 279430 93417 0.3440.07 73+12

2A Normal 28 373+22 276+23 99426 0.3530.1 68+8

2Ba L.V.H.by Voltage 20 3761-46 271146 105+15 0.47+0.1 71+15

2Bb L.V. Strain 8 380+58 266135 114427 0.43-0.08* 74+15

2Bc L.V.H. 16 38630 266-+31 119421 0.4640.1* 711413
S.D.: Standard Deviation, HR: Heart Rate

* p<0.01

Table 5. Systolic Time Interval Index Values from Resting Regression Equations in Reference to Changes-
in ECG(Mean-+S.D.)

Group ECG No. of QS;,I LVETI PEPI

Finding Case (msec) (msec) (msec)

Control 171 52222 399422 122417

2A Normal 28 529+15 393-+17 126126

2Ba L.V.H. by

Voltage 20 523128 389+35 13416

2Bb  L.V. Strain 8 531128 38615 144722
2Bc  L.V.H. 16 521+23 377+16* 1484-22%*

S.D.: Standard Deviation
* p<0.02, ** p<0.05

Table 6. Systolic Time Intervals in Reference to Changes in Optic Fundus(Mean—+S.D.)

Group Finding of No. of QS, LVET PEP PEP/LVET HR
Hypertensive Case (msec) (msec) (msec) ratio (/min)
Retinopathy

Control 171 372131 279430 93117 0.34+0.07 73%12

3A Normal 24 365128 276428 891423 0.32:£0.1 6910

3Ba K-W Stage [ 28 375229 272429 10419 0.39-+0.09 69110

3Bb K-W Stage I 12 387439 272437 115+23 0.437+0.1%* 72115

3Bb K-W Stage 1 8 37538 254-£31 121415 0.49+0, 09** 70314

S.D.: Standard Deviation, HR: Heart Rate
* p<0.05, ** p<0.01

Table 7. Systolic Time Interval Index Values from Resting Regression Equations in Reference to Cha-
nges in Optic Fundus(Mean+S.D.)

Group Findings of

Hypertensive No. of Case QS,I(msec) LVETI(msec) PEPI (msec)
Retinopathy
Control 171 522422 399122 122117
3A Normal 24 527+17 397420 116422
3Ba K-W Stage ] 28 529+16 38621 13119
3Bb K-W Stage I 12 53520 391425 144-422*
3Bc K-W Stage 1T 8 52132 370427%* 14915%**

S.D.: Standard Deviation
* p<0.02, ** p<0.05, *** p<0.01

— 168 —



—EXK S 2A BEA RnEEES] KENNEEREY 23 HR-— ‘169

39 ot

QS.1 & HRArl A 522:-22 msec o] fx FRM o
ote] 1A Bfel4 520425 msec, 1BEA, 529421
msec, 1CBiollA] 52720 msec & #KAEK] Y ke W3
o & FEL S HolA Hskeh

LVETI & #@#E 4 39922 msec o] g HEH
dqte] 1A FEo]A] 398417 msec, 1B Eo]4] 384414
msec, 1C Bl 4 367415 msec(p<0.05) 4] 1C Ftol]
A HER F4E B FEH U 31 ¥4+5
LVETI = zt4std o, 1BHEJIAE i 34359
ARk B Jole gyt

PEPI &+ #EHAA 122217 msec o] gl #EH &
olo] 1 A Efoll 4 129+ 15msec, 1 B B4l 4 145+14 msec
(p<0.001), 1C A 159416 msec(p<0.001) 24
1B 9 1C Bl A #E3RM ¥ sbe] F712+5 PEPI&
HESHA F7hsg

2. OEE oHo oE iEteEEe UE

Table 4,50 42} zke] PEP/LVET u)-§-2 ¥R
A 0.3420.07°19gl 2 LEEE 2A FdA 0.3510.1,
2 Ba el 4 0.4:0.1, 2 Bb £l 4 0. 4330, 08(p<0.01)
o] 2 Be #oll 4 0.4620.1(p<0.01)24 2Bb ¥ 2Bc
Bl A LEE 470 A¥4E PEP/LVET # &£ 4
B3kl Sotshg e

QS.I & ¥R A 522122 mseco] gl LEELE 2
Bl A 529+15 msec, 2 Ba o] 4 523428 msec, 2 Bb
ol A 53128 msec o] I 2 Be Efell 4 52123 msec &
A DEE 4] A EQS, I HiEe Holx &
Flaz

LVETI = ¥ ®Bita] 4 399122 msec o] gl 2 A Ffd)
4] 393-+17 msec, 2 Ba Bl 4 389+35 msec, 2Bb#E:
o] 4] 386--15 msec o] 3. 2 Be #foll A 377116 msec(p<
0.02) 24 2Bc#dl A HED #4£E 2924, 2Ba
o 2Bb Fdl A& vid F&dldARl BRI e Il
S ol=h

PEPI & #Bil A 122+17msecel gz LEB2A
ol A 126-+26 msec, 2 Ba Ffd]4 134416 msec, 2Bb
Brol 4 144422 msec o] . 2 Be Bl 4 148--22 msec(p
<0.005) 24 2Bc B AL FETL 5718 B0,
2Ba @ 2Bbo] A& PEPI} v}&k 2718 B nk &
#Fd = ole golet

3. IREAH ohE WigiirsRifimel ¢E

Table 6, 75} 7o} PEP/LVET w) £-& &fBE] A 0.34
+0.070] A R4 ] 3 A BEell4 0.32+0.1, 3Ba

ol A 0.3940.09, 3Bb Bl 4 0.43-+0.1(p<0.05),
3 Be Bfoll A 0.491-0.09(p<0.01) 24 3Bb ¥ 3BcH
dlA RELRA] 4¥48 PEP/LVET v g¢& F&Fsl
A FrFabg e

QS,1 = $mAE] 4 522422 msec o] Q3 [RESA o)
3 A oA 527417 msec, 3 Ba B4 529416 msec,
3Bb #foll A 535+20 msec o] 3 Bc FolA 521432
msec 24 REL£AC] AAAE FET 3L EolA
oEoket.

LVETI &= #{EE] A 399+22 msec o] gl BRELSA
o] 3A B4 397120 msec, 3Ba B4 386+21
msec, 3 Bb oA 391+25msec o] . 3 Be &l 4 370
+27msec (p<0.05) 24 3BcFHAd A= FEL #HEE
Hgov, 3Ba @ 3BbEAAE st g4 A T
B#EdE Aole dsdet

PEPI = #WBEd A 122+17msecel gz BELA
o] 3A B4 116+22msec, 3Bafd]4 13119
msec, 3 Bb Bl 4 144+22(p<0.02)¢] . 3 Be Ffol] A
149-+15 msec(p<0.01) 24 3Bb = 3Bc#falA HE
g E7HE 249t

% 8

st ALEREB] TREBRESR, 189 ¥ REE
DEHEBEAA £OLE BEREY A EE 3t =)
Aol 7t wow o F HAY dFE AF ELE KA
o] wel Hecta e ol E AHAA kA
g AZAL ELE WETREY AEE FEE el
4+ o KEHIRRERS Y8 2% = AE
EDE BEREY KHEE Jebd ¢ glod,
Aol ol & WA E RELA LR Yehte 47 B,
eV MRS & dudd oA &
DE 24 8 BEETS 8] digitalis, g-receptor 2}=-
A g AgA, g1 F54, A3 block 5 A=
S.4&d YAAE GFE WEE @Fo Felok P&
#H9, =g LEREY Aol ¥ AlAuerY +54HF
E Yrimiiesrimme 95 A 4 gl-ge] RaEgeo,

QS,= ol 22 AdaA Pl d ELE g
Zel 7t doE WFe] Aen Lol $EFE] A
g EOE #iede] o PEP £ RAelxlx LVET &
ghold A3 QS W Fol Aet g om!l, 2= A
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BRI ne] AR o] el HESHA grolx Weissler:?,
Ashmed et al.!®, ®IDEL ¥ ol w3yl =w, #
E92) ¥melA LVETI 7} 588 & ko] 120 mmHg
o] 2r2lm] 339--33msec, LEF E left ventricular 7}
hyperirophy 24 =] 38228 meec, [RELA K-W
stage &= 37518 msec B4 E A7 KA A
I E Belxm ¢}, Weissler et al.'?& LVET 7+ %
o}z & A 2] stroke volume o] £ ¥ AL BAED
o it & dalols shdeh

PEP &= ‘ﬁ"@ﬁfi Peofel M4 E, LEE I BRK

Ao AFTEE 52514 2 o]# Weissler'™, Nimura
et al.‘°-‘, Taram et al.1®, IV Byl ulz=gly
o}, #igwe] 2ad A PEPIE MR wdhe] 120

mmHg o] At w] 148--19 msec, &M L left ventri-
cular hypertrophy »} B.alw] 13325 meec, HRESA
o] K-W stage W# 169--14 msec 24 & o 72} #
gk A3 Holm 9lwh. Tarazi et al.'®% PEP =
oA AR dorsk 9A G WA 9% o)A, PEP
= R E IR JEFERSRS (electromechanical delay time,
QS,) & A AT ZsikicHERER (isovolumic contrac-
tion time, & ¥ W o] ¢&& Hol LEEHENY %
e A¢ Aol sy
PEP/LVET W] -g DO 5% 50~1109] ¥4
A E OEHe 9% otor, PEPI ¥ LVETI
7 F 4 ggae & PEP/LVET v && BELA & 4
EP@ & gom®, WEiirrEEMR 5 PEP/LVET »
] 0% 24942 &% ejection fractionz 7}
% Q94 S Mop ELE BWEESHA e s «inl
e Esddelgln & 4 o=, E dFdA PEP/
LVET »¢-& #EH dote] S/4¢4F LER IR
Edzol AR+E foskd Frstd el Weissler
et al.iwe FaE #gegol s PEP & Aejx v LVET
* F@ebd A PEP/LVET v g S7havtzn 3t
A=) Az gy, =G HEFWY Buel 4 PEP
JLVET v1-$-& #EM el 120 mmHg o] Aol 4
0.46-0.08, BB L left ventricular hypertrophy
7} 2w 0.4640.09, RELA ] K-W stage V=]
0.57+0.1524 & o 7o} AT ASAE Belx gl
PEP/LVET u]-g-o] 0.40] 44 & £LE #igd =
¥l #ES ate] 105 mmHg ol A, LBERE &4
o] left ventricular strain o]} left ventricular hype-

A8 Qg o

rtrophy & Jeld wlsl BBEAA ] K-W stage T ¢]
Aol Wl ELE e feA BeEHgE Jes

EEE LS

YRR 29 Ao £OEY B
& FFupgels] sl o ALEE zEAlnh
B EEE FA FHE ool dov, ELsd
ks C%éi Adhe] 7A = G FHd o= HAY 5
I3 ohE JEEMmAY A A ’ro“’d Ay g A FAE 5
leme AEizd 5“_ v Ay AsE qabs
o 4 &= g

r1f‘ 32 32 r‘(r
O

i

U ECERES] shid ndge = gstd £
= e vl1Ae 9¢E dFshnat 1980 198
19824 44 71A 24 47 ¥ 7k Soduidtm B 4alsy
WAl A Aete 7% Y hE ALRS Sabata) ¢
¢ 2R BAF P 38, o7 3el, F 726 E

d4e s LEE, LHFE, EBRES A9 nds
243kl 2 Y9 Weissler 59 s A5 40 ¢
3¢ mﬂﬁamﬁrﬁﬁ;ﬁ%— AEte wm R
St 2L AEE 49

1. EEEm go}}-o] Z743ke] wel LVETI & 743
@2m, PEPI ¥ PEP/LVET #¢-¢& Zstslgc}.

2. 2¥ el 4% LEM &40 AL+ LVETI
X zhastg ey, PEPI § PEP/LVET v]-¢-& S5}3)
vk

mygte] o REHE AL 45 LVETI &

Fastg.es, PEPI @ PEP/LVETIw &2 =713
ek
&bk YR RIS 33 myge=

AR £OE Wik BES AT 4 dE Pyoz 4
A, =% AR FRAE WRR] 98 AP
TYFOE AT L BEE 20 BAL + 9

o ;Y BAY ARel B4 T 4 Atz A%
Ak
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