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Diastolic Time Intervals and Systolic Time Intervals in Hypertensive Patients

Han Su Kim, M.D., Hak Yang Kim, M.D., Jong Eun Park, M.D., Kwon Sam Kim, M.D.
Myung Shick Kim, M.D. and Jung Sang Song, M.D.

Department of Internal Medicine, Kyung Hee University Hospital

For many years, interest in cardiac function has primarily centered around the systolic
pump performance of the left ventricle. It is now recognized, however, that diastolic abnorm-

alities may be just as important in the pathophysiology of certain cardiac disease states.

To examine the left ventricular abnormalities (especially diastolic events) in hypertension,
diastolic and systolic time intervals were measured from simultaneous high-speed recordings
of a phonocardiogram, ECGs, apexcardiogram, echocardiogram and external carotid pulse in

35 hypertensive patients and were compared with those in 15 normal subjects.

The hypertensive patients showed significantly prolonged preejection period (PEP) and
shortened ejection time (ET), compared to those in normal control subjects (p<0.005, p<
0.05 respectively). The PEP/ET ratio too was different from the control subjects in hyperte-
nsive patients (0.335740.050 vs 0.422710.666; p<<0.005).

The isovolumic relaxation time (IVRT) was increased to 81.3-+15.0 msec, which was sign-
ificantly longer (p<{0.005) than in normal subjects (56.77410.7 rhsec), in patients with hype-
rtension. The active filling period (AFP) was also prolonged. In patients with hypertension
there was no significant difference in rapid filling period and slow filling period compared

with those in normal subjects.

It is likely that in hypertensive patients the alterations of diastolic time intervals, refle-

cting disorders in elasticity and compliance, may occur in conjunction with abnormal systolic

events.
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Table 1, Clinical Characteristics

Control(n=15) Patients(n=35) P-value
Sen(M/F) 11/4 22/13 -
Age(years) 48+7 52-+10 NS
Heart rate(beats/min) 76110.2 7117.5 NS
Blood pressure
Systolic(mmHg) 123411 185119 p<0. 005
Diastolic(mmHg) 77+9 112410 p<0. 005
ECG findings
LVH(@) —_— 24 -
ST-T change(n) — 11 -
NS: not significant
Table 2. Ventricular Dimensions
Control(n=15) Patients(n=35) P-value
1VS(cm) 0.95+0.13 1.55740. 29 p<0. 005
PW(cm) 1.02::0. 14 1.3540.26 p<0. 005
IVS/PW 0.92:+0.13 1.18+0.23 p<0. 005
LVEDd(cm) 4,57+0.28 4,500, 64 NS

NS: not significant

LVEDd: left ventricular end diastolic dimension

dARE, 4LE, AALEE, A5Us, A2gs)
EE FA AFsd 457 2 oA ARRA L ¥
24 3B FRY 4 e,

z«lzrg% 2YGo] AR 57 R ool oSl

$4 AR AN wugRA Belsh

st AEe ALNEE 154 H A
o2 447 % o WANBNAE FHS 21 4
& $9025 W Bmehe el

THEHY S Ul

1983 oY H-= 19834 11¥71x] A3 gm 9=
W 2uy Wsted W nEgRAF 5S4 4
Fage A o T 1Yz F4AFHA, o
A, AEAAAEY A = slel R A YA
£ A E B4R oL 3t =l 224], o=} 13
o, & 35 % AR Ftgon o] dHEXE
364 25 6647k 2 T 5241 ok (Table 1), & F
L FAAZAQ A 114], o= 4], F 1542 34
o o] 58 %L 394104 60Al7ERI 2 T 48414
t}(Table 1).

TF7] € o|UN AR AL FAE F 10E
2 FFAA The ok EE AR T AwelA
ZA A}skgivd. Toshiba model SSH-10 A ultrasonoscope -
(ultrasono/ECG/phono/pulse tracing-4-channel sys-
tem)E AHgEtd AAE, ASE, AFLFE E=E 7
FUsh, A2 EE 25(100 mm/sec) 22 54l
715384 e, ol# 415 =+ microphone-& A4 A
24%o] 4 24 el FHd A7z, AH
45 =7} transducer & A3 2 (point of maximal im-
pulse)ol] ZA-5H=}lE transducer & ¢35 Z7 593
el AAALF Zo1d Al A F1F A5
71834l et

571 € FAIAZRAY 2 A7
Lo o3} zo] Al &slglcl

1) R 71714 & 4%7] (electromechanical systole, Q
-Az); AAREA QRS Fo] AlFH & AHAH Agx
4 A2 H2 TASETHANIARY AA,

2) T8 A 7 (ejection time, ET); 7 Ews}e 74
3k Aol Az & A (U)Y¥ dicrotic notch ¢ 23}
AD) AR AzkzA.

3) T8 A7) (preejection period, PEP); =] 744

2 Fig. 13} 7
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Fig. 1. Simultaneus recordings of a phonocardiogram, apexcardiogram(ACG), echocardiogram and ECG..
IVRT; A,-MO, RFP; MO-O, SFP; O-P, AFP; P-R (recording speed; 100mm/sec).

Table 3. Systolic Time Intervals

Control(n=15) Patients(n=35) P-value
PEP (msec) 108.3+=17.1 133.1=22.7 p<0. 005
ET (msec) 298.1:-42.3 274.17229.8 p<0.05
PEP/ET 0. 33520. 050 0.422=0. 086 p<0. 005

Table 4. Diastolic Time Intervals

Control(n=15) Patients(n=235) P-value
IVRT (msec) 56.710.7 81.3= 15.0 p<0. 005
RFP (msec) 63.7= 6.5 62.7= 11.9 NS
SFP (msec) 254.3+89.7 272.92120.4 NS
AFP (msec) 139.1-+18. 8 154.8% 22.5 p<0. 025

NS: not significant
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(voltage criteria ® z3})s) 241 (68.6%), ST-T
change = 114 (31.4%) ] 4 325 9 o} (Table 1),

FAFA A A4 24 (IVS) 5t HAAEH (PW) e =
A 2z g el 1.55-+0.29 cm, 1.85%0.26 cm & o
T4 0.9520. 14 cm, 1. 020, ldcmel] ule) FAA
=2 &0 9 4] (p<0. 005, p. <. 005) FAYA e
= IVS/PWul g5 wzzo us) 75l A= (p
<0.005). 22 S FAARAL 4 5040. 64
M2 W EF 4.5740.28cm 3k 494 Holx g
g TH(Table 2),

FEAALZEA] 2FNAE TYAS A} b
A1 133,172, 7 msec & o] 274 108.3+17. 1 msec ]
AE fo) ahAl (p<0.005) FAH Sz, FaAze g
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msec o] wls) zka= 9w} (p<0.05). &= PEP/ET ¢] 4]
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Fig. 2. Comparison of IVRT between the patients
and control.
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£ FER &7 s EACE A5 3T 9529 Bad
getd qesx AzRAF AAAAAFFS, T
Az, SREA ¥ FEAFWAE Ades 49T
A gA 7F dov FHEA, 545542 (isovolu-
nic contraction time), 5-2o]A17 & F5Fqr] &
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o ﬂ’ér EH8stetn A o] A Fstglel

£ AT FEAANE HE2Tol wld Fo5HA o
A= o] 9le]A (Table 3). Fell o] BmSI~0g} ol 25}
g, Tarazi 3'9-& 283 =ldl4 FEA7ZF Q-5
AL QA A SEFEFAZS HHEe] e A
£ B4 /‘J:L‘F?ﬂ o 4= QT JEFE AHF
RAolx F2 FA7Yg <=t DA FA 7 etz 5yl
oh TEAZEE 2] AEPY Al oA 2alh
o] st Yoto] FETF FokRle AFE 24l
shustd 2@aHE J%eh w%shgsh PEP/ET ¥
o Auhsasl B 50~1109 WHRolAE A4
of A8 93¢ ies PEP 3§ ET7 3ausel
W= PEP/ET ¥l 4-& wﬁsva—% 2 4 gejAm
PEP/ET ¥l &-& A A7 533 oA F571A2k324
F 7B« A EE}J— F 5 AP, E3Ate 4
PEP/ET w]-&-& W& ¥ uls] fostA] Frks o4
(Table 3) o]A&] R 151} x5ty 7 Ahmed E17
< kAt A TEAzEe] FolAlE 4glErhE
F2 YAt dAsel 2 ¥gel TAET g
% E AVE TILAN PEP/ET A E0] 04014
o1 H4475HNE gl @ehn gk

o] k7] Al 2717 o] %a = ool AH o2 A2 vl
F7t g FANA 3R E Add A E o] &
o] X7 el 4AA 24 2E B30
o3k -z-fé_%h HEY Y AE, NFAATEEY B
zpof] 4] o] g1 A kA F F3) ?%°]9V Zke] of 25
o g %— % A A zke] Ad=e] A4 Fubg
o] Zr&dvtx et

19381 Echeverria .8 2344 34 32150
A A2L3EE o] &35td T8 -8 (ejection fraction)
4 33 Az 3d¢4 3RS MR FAEL
2 50% ol Aol A FrFrIE o] 5 (com-
pliance) ol o F83k EA7 d$ Aolzlm A 43HY

s ¥ gkl 571 9 oAz 7

el A A F—

2.0 WA T Y LA 4L T4
¥ (radionuclide ventriculogram)g- o] &3} A& =
= F5EY n¥ kA4 THEEL 394F 23 2
el Aquk zh4=E Qs wksiA 3 o FukE (maximal
filling rate)s} o] 71 F & 1/3¢] Fukxl:= §(first
third filling rate)-& f2-Fo ul8] #9234l F&s
o el Fubde EddE AZE HAs oA
o] getz stgch & AF B S5 ¥ ehEat
A E F571FY o4 A gonz ojgdrFut
FAre] o]ate]l W&o 43t A EIF Aty shleh
53] A /30 Fukd e &3k A Fakgd Egste
Az AAFHY T, 244 mass s} FA4 f9
g AgdAE B RH o gdr]FrbFAY oA
HAE FEH o2 40 W] AFXE9) HAule] 9l

o}, = 19841 Inouye &

€ Aozt sty

£ T4 58] Az % 81.3E1.0msec 2
B E2F 56.7-+10.0msec o] ula] FAAoE 493
A (p<0.005) A= o] glofA Fel] Hun%d~Ogl
S5 vh(Table 4, Fig. 2). FEFubrs v £44
253 vk A sl dl A e Ao
aH A YeH?® 8 FAEdAE 2T fol T
o) & BolA skgteh. =R FEHFubAlE Az ==
B2obe A4de] e Fibd o 551 Fasivia

a8 o] 7t aML, 53 FRkv
msec £ ] ZF2 139.1118.3msec B} of F5 okAb
o] 91t} (Table 4). Bonow %20 o5t gbuka

FEA U E ANFSe) A= n A &
sk el $AH el g e AFTFo 1 A
Agukell AsbA o2 FdEkx] REE 43 5 9
otz geh zeu SksbEuksl sl A Sl E AN
ol web 27 E S JoERW i) AFd T

Arre auo}% AL ol sheta 4 A,
Az EE ST TYFRANA 51 o
A5 *A’%T“F opare] Wahel A AAE obd 45
Ax e}, 19804 Hanrath S9& w54 4230]u
ukAg & A oFE sh St ol 4] A2 ofe] Ade] 5
Az g mE AWTe A43E 39
Al S AN RAATE ool D Aol
AAdgen A% AALFA Q4 A A et o
W3e] PYFEE O RE W ARE 4T Aol
shm stgdeh. Zev ZAGRANA oG @AY o
Aro] Al4 masse] &ﬂwﬂiro]z Z.2 A stffness?]

S EAAE A4 HE A3 FAE] Al

0

— 107 —



—The Korean Circulation Journal: Vol. 14, No. 1, 1984—

T8 ¢ 45 gt BN, =a 4449 ¢
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