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Abstract

M — mode and pulsed Doppler echocardiography was used in
combination with radioimmunoassay and transesophageal atrial
pacing stress test for investigating the following four serial importa-
nt issues; (1) the potential influence of physiologic factors, including

" age, gender and heart rate (HR) on hemodynamic variables; (2)
the influence of pathologic factors, including changes of loading
conditions and contractility of myocardium in various diseases on
hemodynamic variables; (3) the influence of cardiac structure, blood
flow velocity and heart function on circulating atrial natriuretic pep-

~ tide and renin-angiotension system; (4) the variation of cardiac per-
formance at rest and during exercise in normal subjects and patients
with coi'onary artery disease (CAD), and the evaluation of echocar-
diographic atrial pacing stress test in detection of CAD.

Three hundred and fifty normal subjects ranged according to
their age, gender HR and body weigh.t were detected by echocar-
diography. The results showed as follows:

1. With increasing age, the thickness of ventricular septum
(IVST) and posterior wall(LVPW) increased,and diameter of aort-
ic root (AoD) and left atrium (LA) augmented (»=0. 908, 0. 798,
0. 788 and 0.872, P<C0.05~0.001); but the end diastolic and
systolic diameter (EDD, ESD) remained unchanged , ie, not affected
by aging. LA was further augmented in elderly group immediately
post-pacing (P<C0.05) but did not change in young group.

2. With increasing ag'e, the isovolumetric relaxation time
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(IVRT), A,E interval, deceleration time of E wave (Dec T) and
atrial filling period (AFP) prolonged (r=0. 946, 0. 835, 0. 661 and
0.875, P<C0.05~0. 001); the slow filling period (SFP) shortened,
rapid filling period (RFP) unchanged, diastolic filling period
(DFP) occupied a lesser proportion of cycle length, and the ratio of
IVRT/DFP, AFP/DFP and AFP/RFP increased (»=0. 904, 0. 867
and 0. 729, P<o0. 05~0.01) . There was no correlation between
aging and systclic timing interval (STI) at rest, but immediately
post-pacing, pre-ejection period (PEP) prolonged (P<C0.05) and
the ratio betwcen PEP and left ventricular ejection time (PEP/
LVET)increased (P<C0. 05) in the elderly group and did not change
in the young group. These findings suggested that aging not only
influenced diastolic filling period, but also influenced STI.

3. With increasing age, whether at rest or during exercise,
fractional shqrtening of minor semiaxis (ADY ), mean velocity of
circumferential fiber shortening (MVCF), cardiac index (CI) and
éjection fraction (EF) remained no change, but immediately post-
pacing, PEP prolonged and PEP/LVET increased in the elderly
group and did not change in the young group. These findings -
suggested that STI was sensitive in detecting systolic function of
LV.

4. Statistic results showed good correlation between aging and
decreased compliance and diastolic function of left ventricle which
was manifested by a reduction of early diastolic peak flow velocity
(EPFV), time-velocity integral of early diastole (ETVI), 1/3 filling
fraction (1/3FF)_ (r=-—0.958, —0.875 and —0. 937, P<{0. 01~
0. 001) and a significant compensatory increase in peak flow velocity
of atrial contraction (APFV), time-velocity integral of atrial contr-
action (ATV1]), the ratio between APFV and EPFV (A/E) and the
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ratio of ATVI and Total TVI(AFF) (»=0. 958, 0. 956, 0. 966 and
0. 986, P<C(0.001) and the prolongation of Dec T and RFF with

increasing age. It was particularly true for the subgroups above the

age of 50 years. |

5. With increased HR, PEP, LVET and A,E interval became
an increasingly greater proportion of cycle length (»=20. 970, 0. 966
and 0. 874, P<(0.C01~~0. 01) while DFP occupied a lesser proport-
ion of the cycle lengfh (r=—0.849, P<C0.01), and the ratio of
RFP/DFP increased. These findings suggested that increased HR
might result in prolongation of working time of myocardium.

6. With increased HR (<{160BPM), cardiac output (CO), CI

| and MVCEF increased (P<C0.001), EF and ADY% did not change.

These findings suggested that contractility and pumping function of
LV showed significant reservation.

7. With increased HR , there was a decreasingly decline in ETV]
and TTVI and a significant compensatory increase in APFV, ATVI
and AFF (HR<{100BPM) and in peak flow velocity (PFV) (HR
=100BPM) .

8. There were no differences between males and females in
cardiac function. _ |

9. There was positive correlation between left ventricular mass
and body weight (r = 0.333, P <{0.05) .Cardiac index was
significantly decreased in simple obese group (P<C0.001),

From above mentiorted findings, we concluded that age and HR
were the major, physiologic factors influencing cardiac function, es-
pecially diastolic function. Parameters of cardiac function must be
corrected by age and HR.

Twénty patients with anemia of acute severe hemorrhage
(AASH), 31 patients with untreated hyperthyroidism (Ht), 17
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patients with isolated systolic hypertension (ISH) and 8 patients
with diastolic hypertension (DH), 40 patients with old myocardial
infarction (OMI), 23 patients with stable angina pectoris (SAP) and
11 young patients (<40 years) with OMI, and control groups with
age and HR matched normal subjects were respectively determined
by M — mode and pulsed Doppler echocardiography. The results
showed as follows '

1. PEP prolonged with decreased hemoglobin (Hb) in patients -

with AASH, so there were negative correlation between Hb and
- PEP and between Hb and PEP/LVET (= —0. 648, P<0. 005 and
r=—0.536, P<<0.01),

2. There were significant differences between AASH group and
normal group in PEP, -PEP/LVET, EPFV, APFV, CO and C]
(P<0.05~0. 01), but no differences in AD%. MVCF. EF and

A/E.

3. When compared with values in HR matched normal subjec-
ts, PEP and LVET were significantly reduced (P <C0.05 and
0.01), CO, CI and MVCF were significantly increased (P all<C
0. 05) in patients with Ht. These findings suggested that velocity of

- myocardial contraction ,’in limited range, was positively linked to the
power of myocgrdial contraction.

4.EPFV, APFV, ETVI and ATVI were significantly elevated
(P<0. 01~0. 001), but the ration of A/E was increased and mitral
valve E—F sldp (MVEF) was significantly decreased (P<{0.05) in
_patients with Ht, as compared with the values found in the normal
subjects. These findings suggested that - there was definite
.impairment of diastolic function of LV in the early stage of Ht.

5. In ISH group, compliance of LV was decreased with diastolic
function compromised, but systolic fuction supernormal, as was
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