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Our studies during the period from 1970 till 1984 proved that there were:
considerable abnormalities of left ventricular relaxation and filling in essential’
hypertension (H), ischemic heart disease (IHD) and in left ventricular hyper-
trophy due to other reasons (2, 3). A concept is being formed that slow and incom-
plete relaxation is a frequent and early sign of disturbed left ventricular function
in hypertrophy and ischemia (1, 10—12, 15).

The aim of the present work is to continue the investigations started and to
work out the details of the changes of left ventricular relaxation and rapid filling:
in essential hypertension and unstable angina pectoris (UAP).

Material and methods

A total of 60 patients were studied — 30 (26 males and 4 females) with H
aged between 19 and 56 years (mean age of 39.0 years) and 30 (27 males and 3
females) with UAP aged between 35 and 69 years (mean age of 52.9 years) prior
to administration of an active antihypertensive and antianginal treatment. H pa--
tients were of stage 2 after WHO and with echocardiographically proved left
ventricular hypertrophy (13, 16). UAP patients were dlagnosed after WHO modi-
fied criteria (4). Of them, 20 patients had an old myocardial infarction and 22 —
hypertension, too. Left ventricular systolic function of the patients evaluated
according to the ejection fraction and V,;, demonstrated abnormal values only
in 2 patients with H and in 5 with UAP. The results from these two patients
groups were compared with those from 33 healthy males aged between 20 and
45 years (mean age of 30.1 years). Normal ranges were determined by two stan-
dard deviations of the corresponding mean rates in healthy individuals.

We measured (in ms) the time intervals of early diastole after the method’
of Alvares and Goodwin (7) from the simultaneous recording of M-mode echocar-
diography of the mitral valve, AGG, PCG and ECG after a method introduced
in our Clinic (3).

1. Isovolumetric relaxation period (IVRP) — from the onset of the aortic
component (A,) of the second sound of PCG till point D of the mitral echocardio--

ram.
€ 2. Active suction period (ASP) — from point D of the mitral echocardio-
gram till point 0 of the ACG.

3. Rapid relaxation period (RRP) — from A, of the second sound of PCG.

till point 0 of ACG.
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4. Slow relaxation period during the rapid filling (SRPRF) — from point
0 till point F of ACG.

5. Rapid filling period (RFP) — from point D of the mitral echocardiogram
till point F of ACG.

We assessed by using semiautomated computerized analysis (Echocomputer
NIEMT — MA Sofia) of the left ventricular echogram (5):

a) Rapid filling fraction (RFF — %) — relation between the blood volume
entered left ventricle during the rapid filling and the stroke volume in percen-
tage;

b) mean rapid filling rate (MRFR — ml.s~') — blood volume entered the
left ventricle during the rapid filling related to the time required for rapid fil-
ling.

Results and discussion

Time intervals of early diastole showed considerable differences between the
patients studied and the control persons (table 1). IVRP and total RRP were sta-

Table 1
Indexes of relaxation and rapid filling (X=*s)
I H::-l:t‘gy | H p:tzlggts UAPniaBt(;ents

IVRP 43.4*6.6 70.4=12.3 81.2*x12.7
P 0.0001 0.0001

, 0.001
ASP 64.8=8.9 51.8%=10.8 52.4%=17.9
| 0.0001 0.001
P’ 0.32
RRP 108.3%=12.3 122.2*=17.7 133.6%*=23.1
P 0.001 0.0001

’ 0.045
SRPRF 75.8=12.3 78.8=13.9 80.3%=14.3
p 0.32 0.10

' 0.32
RFP 140.0%=15.8 130.7%+=20.2 132.92%20.8
P 0.045 0.10
D' 0.32
RFF 72.4=*7.8 54.0=9.8 46.9*+12.4
P . 0.0001 0.0001
p’ 0.02
MRFR 488.6*103.9 399.4+137.8 304.0==76.0
P 0.0001 0.0001
p’ 0.10

Note: p — compares patients with healthy persons
p’ — compares H patients with UAP ones

tistically reliably prolonged, more expressed in UAP patients. ASP was short-
ened without any difference between both patients’ groups. SRPRF did not
differ from that in healthy controls.

IVRP was abnormally prolonged in all the UAP patients and in 27 (90 per
cent) patients with H (p <0.02) while RRP was increased in 16 UAP patients
(53.3 per cent) and in 7 cases with H (23.3 per cent) (p <0.05). ASP was subnor-
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mal in 12 UAP patients (40.0 per cent) and in 11 cases with H (36.7 per cent)
(p>0.32). In the rest patients these time intervals were in normal ranges. SRPRF
was abnormally increased in 2 H and one UAP patient. Although total RPP mean
values were significantly shortened in H and insignificantly in UAP patients,
it was subnormal in 3 H and 2 UAP patients only.

Mean values of both RFF and MRFR decreased in patients as compared with
these of the healthy controls statistically significantly to a greater extent for
RFF in UAP patients. According to the individual data analysis, RFF was sub-
normal in 24 UAP patients (80.0 per cent) and in 19 patients with H (63.3 per
cent) (p>0.10) but MRFR — in 17 (56.7 per cent) and 13 (43.3 per cent) (P> 0.10),
respectively. The rest patients demonstrated normal RFF and MRFR.

The prolonged time of isovolumetric relaxation in H and UAP is of complex
genesis. On the one hand, the cause is the greater afterload of the left ventricle
because of higher arterial pressure in the patients than in the healthy controls,
and the earlier closure of the aortic valve, respectively (mean arterial pressure
in healthy persons 87.9==5.6 mm Hg, in arterlal hypertension 121.1==7.1 mm Hg,
and -in UAP 111.7=19.3 mm Hg; p<0.0001) (2, 8, 14). On the other hand, it is
determined by the reduced speed of decrease of the left ventricular pressure, and
the later opening of the mitral valve, respectively, due to reduced compliance
of the myocardium as a consequence of hypertrophy (5, 14), ischemia and focal
fibrosis (10). These functional and morhological factors are differently manifested
in the two diseases. This explains the difference in IVRP duration between the
two patients’ groups. IVRP is prolonged in all the UAP patients although arte-
rial pressure is normal in 11 ones (36.7 per cent) at the moment of assessment.
At the same time, 3 H patients have IVRP of normal duration with an increased
arterial pressure. These facts indicate that reduced speed of decrease of left ven-
tricular pressure due to changesdn the myocardium is more important for IVRP
prolongation than the increased afterload of the ventricle.

The shortened time of active suction in patients as compared to that of healthy
persons suggests a reduced relaxation speed. It is proved that in this period
relaxation velocity is greater than the filling one. That is why a suction effect
by the left ventricle is formed. The end of ASP (point 0 of ACG) denotes the mo-
ment of balance between these two velocities (7).

In 1958, Weissler et al. (18) established that «isovolumetric relaxation» (de-
nominated as RRP after introduction of echocardiography) prolonged with H
patients and was inversely related with protodiastole duration, left atrial pressure
and velocity of left ventricular relaxation. Our data in previous investigations
are like these, too (2).

We specify in the present study that prolonged time of total period of rapid
relaxation (RRP) in both UAP and H patients as compared with that in healthy
persons is on the account of strongly prolonged IVRP with shortened ASP and,
therefore, also reflects the reduced relaxation speed and decrease of left ventri-
cular pressure (7).

During SRPREF filling rate prevails already over that of relaxation and both
of them progressively decrease (7). Our results (normal SRPRF duration) allow
us to assume that the interrelation between the velocities of relaxation and fil-
ling during this period does not show any principal difference between UAP and
H patients and healthy individuals. These data confirm our findings in previous
investigations (2) that this interval does not change with stage one and two of H
as well as with THD.

RFP shortening in UAP and H patients established in our present study
is dfstermined by the shortened ASP and by reduced relaxation speed, respec-
tively.
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The duration of IVRP, ASP and RRP dces not depend on heart rate (7).
Though heart rate does not differ between patients and healthy persons (p >0.10)
time duration of these three intervals in the patients differs reliably from that
of the healthy controls.

The reduction of both RFF and MRFR reflects the restriction of the ventri-
cular filling in the period of early diastole. The greater decrease of these parame-
ters in UAP patients is parallel to the greater prolongation of IVRP and suggests
more expressed disturbances of left ventricular compliance in IHD. The decreas-
ed RFP in both patients’ groups expresses dislocation of left ventricular fil-
ling towards diastasis and atrial contraction.

The prolonged IVRP and RRP, the shortened ASP and RFP as well as the
reduced RFF and MRFR form a non-invasive echoapexphonocardiographic con-
stellation characteristic for the decreased left ventricular compliance. According
to our results and to literary data available, disturbances of diastolic function
in UAP and H patients are frequent and precede the changes of the systolic one
(2, 10—12, 15,-17). The functional pathology during the early diastole in UAP
and H patients is unidirectional but differs in quantitative aspect. This confirms
the view of other authors that disturbances of diastolic function do not possess
any specific diagnostic importance (1, 6, 9, 17). However, they enable the evalua-
tion of the degree of the pathological process in myocardial hypertrophy, ischemia,
and fibrosis. In relation to this fact one can determine the necessity and dosage
of drugs improving the diastolic function in single patients.

We can conclude that the changes of the early diastole in UAP and H patients
are not specific but frequent and early. That is why they enable the individual
adaptation of the necessary medical treatment.
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JEBO)XEJYAOUYKOBASA PEJIAKCAUHA H BbLICTPOE HAMOJHEHHUE
¥ BOJbHbLIX TUNEPTOHHUYECKONA BOJE3HLIO M HECTABHWJbLHOA
CTEHOKAPAHEN

B. Cupaxosa, H. Ilenkos, X. Kanoros

PE3IOME

HccnepoBano 60 GoabHbix — 30 GOJIbHBIX THNEPTOHHYECKOH G6OJe3Hbi0 C rHnepTpodmeit
JAeBOro xeJayaouka H 30 GosbHBIX HecTaGHIbHON creHOkapaHedd. MccienoBanHe mpoBORUIOCH
JI0 Hayana aKTHBHOrO JedyeHHsi. [Ipy moMomHu cHMyJbTaHHOH 3aMHCH Ha 3XOKapaHorpamMme M-TH-
na, AR 1 ®KT nccneioBaHsl HHTEpBaJIbl BpeMEHH paHHel AHMACTOJbl, CPeAHASA CKOPOCTDh U dpak-
LA OLICTPOrO HAMOJHEHHS JIeBOro XeJyJouka. Pe3ysbTaTsl MpoBeileHHOrO HccJieJ0BaHUfA OblaH
COMOCTaBJIeHbl C COOTBETCTBYIOIHMH AAHHBIMH 33 310pOBLIX JIHIL.

Ileprox H30BOJYyMeTpPHUECKOH pejakcallMd H CYMMapHbii nmepHoOx ObICTPOH penakcauuu
NMOKa3LIBAIOT AOCTOBEPHOe YAJIHHeHHe, MpHYeM cTeneHb YiJHHeHHsd GoJiblle NPH HeCTAGUIBHOMH
creHoxapaKu. [lepHoa aKTHBHOrO MPUCHIBAHHA YKOPOYeH, IPHTOM PasJH4yHi MeKAYy O6eHMH rpyi-
naMH He ycraHaBiauBaercsi. CpeaHsis cKOpPoCTb M (Ppakuus GbICTPOro HAaNoJHEHHA Y GOMbHBIX
NOHHKeHbl 110 CPAaBHEHHIO O 310pOBbIMH. Hanbobuiee noHuIKeHHe ycTaHABJHBaeTcHd nNpH dpak-
LMH OGLICTPOrO HANoJNHeHHS y OOJbHBIX HecTaOMJAbHON CTeHOKapAHel.

OdopmisieTrcss HeMHBa3HWBHASA 3X0-anekc-poHokapiuorpadckass KOHCTeNAIHS, Xapakrep-
Hasd NMPH NOHHXKEHHONl PacTSKHMOCTH JIEBOTO JKeJyJOuKa B pe3yJabTare rHnepTpodud, HileMHH
H ¢HOpo3e MHokapaa. MameHeHus paHHeil 11acTONbl HO30J0rHYECKH He SIBJAAIOTCH CHelHPHUUHBIMA,
HO OHH [0BOJILHO 4acThl, BO3HHKAIOT PaHO, B CBSA3H C YeM BO3HHKAeT BO3MOXKHOCTL HHIHBHAYANb-
HOro ajJanTHPOBAHHA HeOGXOAMMOH MeJHKaMeHTO3HOl TepamnuH.



