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Summary

The diagnostic value of preoperative echocardiography was assessed in 51 patients with aortic
stenosis. We measured 1) left ventricular-aortic pressure gradient (LV-Ao PG), 2) aortic valve area
(AVA), 3) grade of LV hypertrophy and function, and 4) aortic annulus diameter for determining the
availability and size of a prosthesis.

The maximal instantaneous PG (max-PG) by continuous-wave (cw) Doppler echocardiography
correlated well with the peak-to-peak PG by cardiac catheterization (cath), and their correlation equa-
tion was y=1.49x—48.3 with a correlation coefficient of 0.90. Excellent correlations were also found
between cw-max PG and cath-max PG (r=0.84), and between cw-mean systolic PG and cath-mean
systolic PG (r=0.80). The AVA of the echocardiogram, which was derived from the stroke volume using
Gibson’s M-mode echocardiographic formula and the cw-Doppler echocardiographic mean gradient,
correlated well with the AVA of the cardiac catheterization using Gorlin’s formula (y=1.33x—0.61,
r=0.79). Preoperative LV pump function, which was obtained from the M-mode echocardiogram,
correlated inversely with end-systolic wall stress, and a depressed LV pump function was observed
in patients with inadequate hypertrophy. In such patients, however, depressed function was alleviated
after surgical treatment. Thus, we considered that cardiac catheterization for further examination is
unnecessary, even in such patients. To determine the available size of the prosthesis, measurement
of the inner diameter of the aortic annulus on the long-axis cross-sections was the most useful. The
difference in size between the inner diameter and the implanted prosthesis was 0.6 mm in average.
The values from the outer diameter were also useful when the aortic valves were severely calcified.

These results indicated that, prior to surgical treatment in patients with aortic stenosis, echo-
cardiography is indispensable and cardiac catheterization is unnecessary for preoperative evaluation,
if coronary heart disease is carefully excluded.
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Fig. 1. Measurement method of left ventricular-aortic pressure gradients.
The gradients of catheterization were measured from the simultaneously recorded left ventricular
and aortic pressures (left). The gradients of continuous-wave Doppler echocardiography were cal-

culated from the flow velocity across the valve (right).

PG =pressure gradient; V=velocity; ET =ejection time; Ao=ascending aorta; LV =left ventricle.
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Fig. 2. Measurement method of the annulus
diameter.

The inner diameter (D in) and the outer diameter
(D out) of the annulus were measured in the mid-
systolic long-axis cross-sections on two-dimensional
echocardiography.

LA =left atrium. Other abbreviations: see Fig. 1.
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Fig. 4. Correlation between cw-AVA and cath-
AVA.

A significant correlation was found, but due to
the difference of the calculating formula for stroke
volume, the values of cw-AVA tended to be higher
than those of cath-AVA.

AVA =aortic valve area; cw=continuous-wave
Doppler.
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Fig. 3. Correlations between the echocardiographically-determined pressure gradients
(PG) and the catheterization-determined pressure gradients.
Significant correlations were observed.
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Fig. 5. Relationship between end-systolic wall stress (¢m) and 9% fractional shortening
(%FS).

This inverse relationship was linear and highly significant, regardless of lower %FS.
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Fig. 6. The early and late postoperative changes in %FS, mVcf, LVWT and LVM.

Decreases of LVWT and LVM occurred in groups A and B during the postoperative period.
Percent FS and mVcf in group C improved and returned to normal range.

mVcf=mean velocity of circumferential fiber shortening; LVWT =left ventricular wall thickness
(posterior wall thickness+ septal thickness); LVM =left ventricular mass.
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Fig. 7. Correlations between two-dimensional echocardiographically-measured annulus

diameter and actual size of prosthesis.

Significant correlations were found, and the differences relative to the size of the prosthesis were

less when the inner diameter was measured.

D in=inner diameter; D out=outer diameter.
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Table 1. Results of the preoperative assessment by echocardiography in patients with

aortic stenosis

1. LV-Ao pressure gradient (PG)

cath-peak-to-peak PG=1.49 cw-max PG—48.3
cath-max PG=1.64 cw-max PG—37.0
cath-mean PG=1.64 cw-mean PG—29.6

Aortic valve area (AVA)
3. LV hypertrophy/function

cath-AVA=1.33 cw-AVA — 0.61

Inadequate hypertrophy —— Depressed function —— Improve after surgery

4. Available size of prosthesis

Actual prosthesis diameter =0.76 D in +5.0
=0.76 D out 3.6
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