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Summary

The relation between movement of the anterior mitral leaflet and hemodynamic characteristics in
hypertension was studied in 69 hypertensive patients and 20 normal subjects. The echocardiogram
of the anterior mitral leaflet was recorded by Aloka SSD-60B and 110 echocardiograph (UCG) in supine
position. After the polygraphic analysis (Wezler’s method), hemodynamic characteristics of hyperten-
sion were divided into 3 types, i.e., hyperresistant type (17 cases), normal type (36 cases) and high
output type (16 cases), respectively. The systolic time intervals were estimated by Holldack’s method.

Decreased DDR (diastolic descent rate) (72434 mm/sec, p<<0.001), increased closing velocity (231
77 mm/sec, p<<0.005), increased CA-amplitude (16.24-3.1 mm, p<<0.001) and A/E ratio (0.76--0.10,
p<<0.001) of the anterior mitral leaflet were observed in hypertension as compared with those in
normal subjects. While the DDR was significantly decreased in both hyper-resistant and normal types,
the opening velocity was remarkably increased in high output type as compared with other hemo-
dynamic types of hypertension.

The increase in DDR was correlated to the increase in cardiac output (r=0.48) as well as to the de-
crease in total peripheral vascular resistance (r=—0.44). The cases with decreased DDR (less than
65 mm/sec) had significant increase in total peripheral vascular resistance (p<<0.005), vascular volume
elasticity coefficient (E’) (p<<0.025) and decrease in cardiac output (p<<0.005), respectively. Among 3
hemodynamic values, A/E ratio was found almost the same mode of change as DDR, although these
changes were not statistically significant. On the contrary, changes in DDR and A/E ratio did not show
any correlation between those in systolic time intervals and in cardio-dynamic reactions.
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It was suggested that the DDR in hypertension fluctuates according to vasculodynamic factors, i.e.,
cardiac output and/or intracardiac flow from the left atrium to the left ventricle.

From these echocardiographic characteristics of the anterior mitral leaflet in hypertension, it is
suggested that the cardiac compliance of hypertension is likely to be lower in hyperresistant type than

in high output type of hypertension.
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#EE (opening velocity; OV), 1O, FRASE
EE (closing velocity; CV) # = FHEI L7z,
7z, FEREET, OEN, OFN, HBR

¥, B X O KEBENRM 2, Elema-Schonander #f-##
Mingograf 81 iz, 4H#> 10 cm D #E3% V) HEE IR
WEFTEE L7z, O - IRE 150955 4TE Blumberger-
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R M HY 16 4, |Em N A 364, Ao
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A, EIfUEREIC B 5 iSRRI (AML) 5EH)
DR

ELESRE 69 iz svwT, AML o £ 5 CE
(21.34-3.7 mm) i, fdHE (22.84-2.9mm) izl
R, RSP SR EREEI P o7, L,
A Y oRiE CA i, EiERE (16.2+43.1 mm) i
BWT, R (125435 mm) XV FEICAS
o7 (p<0.001). £7-, A/E Kd, & ifLEE
(0.764-0.10) =, Mgt (0.554+0.14) x v 5
2K Tdb -7 (p<0.001) (Figure 1).
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Figure 1. Change in amplitude of E and A waves
and A/E ratio of the anterior mitral leaflet (AML)
in hypertension.

Increase in both A wave amplitude (CA) and A/E
ratio (A/E) of AML were observed in hypertension as
compared with those in normal subjects. However,
amplitude of E wave (CE) showed no significant
change. N: normal, H: hypertension.
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Figure 2. Change in diastolic descent rate
(DDR) and closing and opening velocity of the
anterior mitral leaflet (AML) in hypertension.

Decreased DDR and increased closing velocity
(CV) of AML were observed in hypertension as com-
pared with those in normal subjects. However, opening
velocity (OV) showed no significant change.
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Figure 3. Correlation between movement of
the anterior mitral leaflet (E wave amplitude, A/E
ratio) and hemodynamic types of hypertension.

Amplitude of E wave (CE) was significantly
decreased in normal and hyperresistant types of
hypertension. A/E ratio (A/E) was increased in all
3 types of hypertension. M, N and W mean the
hemodynamic characteristics of hypertension. M: high
output type (16 cases), N: normal type (36 cases),
W, W+ E’: hyperresistant type (17 cases).

B, EifuERE (231477 mm/sec) TH EITHE)
-7z (p<0.005) (Figure 2).

B. EILENE o f4T /IR RRUC X 5 (EIE SR
4 (AML) &G o 21k

2 MLAT FI ORI 35 W TSR FREB R 2
Xttt s &, CEfgE@icks, METIHE
EMN o 725, N# (p<0.025), W, W+E’
(p<0.05) BIcixAZEIc/NEh-7. CA, M,
N, 6z, W, WLE BlonwFhizB T,
HWBL VAZICKE 572 (p<0.001). A/Ef:
i, WFRLEFERE L DFEL CKE L (p<0.001),
M, N, 85X 0O W, WA+E" BIDJFIC K & 75 % g
#7R L7c (Figure 3). DDR i3 fEE#icH~, N
M (p<<0.001) 3108 W, W+E" # (p<<0.001)
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Figure 4. Correlation between diastolic descent
rate (DDR) and hemodynamic type of hyperten-
sion.

Decreased DDR was shown in normal (N) and
hyperresistant (W, W+E’) types of hypertension.
DDR in normal and hyperresistant types was signi-
ficantly decreased as compared with that in high output
type (M) of hypertension.

THEICEL, & ic W, WHE BTELWE
nER Lf:m M BT, &L S EHME
BT Elp o Te. FMATHFERFEELOM T
ix, N (p<<0.025) 31X W, WHE" 3 (p<
0.001) iz T, M BICHE_AERENL PR &S
nic (Figure 4). OV iz M R, #EBELIVE
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(Figure 5).
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Figure 5. Correlation between opening and
closing velocities and hemodynamic type of
hypertension.

Increased opening velocity was found in only high
output type (M) of hypertension. Increased closing
velocity was shown in high output and normal (N)
types of hypertension. W, W+E’: hyperresistant
type of hypertension.

min) THEICHA Lz (p<0.005). A
Wiz, A g (17704426 dyne-sec-ecm™) L b,
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Figure 6. Correlation between vascular dyna-
mic values and diastolic descent rate (DDR)
in hypertension.

Decreased cardiac output (Vm), increased total
peripheral vascular resistance (W) and vascular
volume elasticity coefficient (E’) were shown in
cases with decreased DDR (less than 65 mm/sec).
Vs: stroke volume.
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Figure 7. Correlative changes between diastolic
descent rate (DDR) and cardiac output (Vm),
as well as between DDR and total peripheral
vascular resistance (W) of hypertension.

Increase in DDR was correlated to the increase in
cardiac output (r=0.48), as well as to the decrease in
total peripheral vascular resistance (r= —0.44).
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Figure 8. Correlation between diastolic descent
rate (DDR) and cardiodynamic reaction type of
hypertension.

Hypertensive
cardiodynamic reactions, i.e., volume (2 cases), normal
(14 cases), semipressure (28 cases) and pressure reac-
tions (25 cases) respectively. DDR was increased in

patients were divided into four

normal, semipressure and pressure reactions, more
than normal subjects. However, no significant change
was noted among all cardiodynamic reactions here
observed.
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Figure 9. Correlation between cardiac dynamic values and diastolic
descent rate (DDR) in hypertension.
There was no correlation between DDR and systolic time intervals.
QI: electro-mechanical coupling interval, ICT: isovolumic contraction time,
PEP: pre-ejection period, ETI: ejection time index.
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