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Fixed versus dynamic subaortic stenosis: Hemodynamics and
resulting differences in Doppler echocardiography and aortic
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It is sometimes difficult to distinguish a dynamic left
ventricular outflow tract (LVOT) obstruction caused by
hypertrophic cardiomyopathy from a fixed obstruction
caused by discrete subaortic stenosis. This distinction is
important, because both catheter-based and surgical inter-
ventions differ for these 2 conditions. Both diseases have
presenting symptoms of a loud systolic murmur, hypertro-
phy of the left ventricle, and a high gradient across the
LVOT in the absence of an abnormal aortic valve. The
pathophysiology of the obstruction differs between these
2 entities, however, and can be identified by both Doppler
echocardiography and direct pressure measurements.'
The aim of this report is to demonstrate the differences
between fixed and dynamic subaortic stenosis by
showing typical examples of direct pressure tracings and
continuous-wave (CW) Doppler echocardiography images
of both and correlating the differences with pathophysio-
logic findings.

EXAMPLES
Fixed Subaortic Stenosis

Images in Figure 1, A, show the pressure tracing and CW
Doppler echocardiographic signal observed in fixed sub-
aortic stenosis. The intraoperative direct pressure tracing
curves demonstrate slowed aortic upstroke throughout sys-
tole. The CW Doppler image shows a velocity contour that
peaks in early to mid systole; this is also observed in
valvular aortic stenosis.

Dynamic LVOT Obstruction

Images in Figure 1, B, show the pressure tracing and CW
Doppler echocardiographic signal observed in classic
dynamic LVOT obstruction. In the intraoperative direct
pressure tracing curves, the aortic upstroke at early systole
has a rapid upstroke and then becomes flat. In addition, the

Fixed subaortic stenosis

Dynamic LVOT obstruction

Direct pressure
measurements

Pressure curves: fixed versus dynamic left ventricular
outflow tract obstruction.

Central Message

CW Doppler and pressure contours of the aorta
and left ventricle are important to distinguish
fixed from dynamic subaortic obstruction.
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left ventricular pressure curve increases at end systole
because the degree of obstruction is at a maximum at this
time. The CW Doppler echocardiographic tracing shows
slowly increasing velocity with a peak at systole—the
so-called dagger shape of the velocity curve—which is
the characteristic finding of dynamic LVOT obstruction.

DISCUSSION

In fixed subaortic obstruction, the obstruction starts dur-
ing aortic valve opening and continues throughout systole.
The aortic upstroke has a slow rate of increase, beginning
at early systole and continuing throughout the rest of the
ejection period. The left ventricular pressure contour has
a symmetric shape with the peak in mid systole.” The
Doppler velocity through the obstruction then peaks in early
to mid systole.

The unique mechanism of the increasing LVOT pressure
gradient in hypertrophic cardiomyopathy is produced by
systolic anterior motion (SAM) of mitral valve (MV) leaf-
lets. During systole, as blood flow accelerates across the
LVOT, MYV leaflets are pushed into the LVOT, resulting in
SAM of the MV and LVOT obstruction. In addition, because
the LVOT obstruction mechanism is dynamic, the peak
pressure gradient between the left ventricle and aorta in hy-
pertrophic cardiomyopathy is delayed until late systole,
when obstruction caused by SAM of the MV occurs.” For
this reason, the left ventricular pressure contour increases
in late systole. This results in the gradient across the
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FIGURE 1. Examples of direct pressure measurements and continuous-wave (CW) Doppler echocardiography images of fixed subaortic stenosis (A) and
dynamic left ventricular outflow tract (LVOT) obstruction (B). The corresponding electrocardiography (ECG) tracings are also shown. LV, Left ventricle.

LVOT peaking in late systole, which produces the
dagger-shaped signal on CW Doppler echocardiography.”
In addition, because LVOT obstruction is minimal at early
systole, when there is no SAM, the pressure generated by
the left ventricle is transferred to the aorta quickly, estab-
lishing the quick aortic upstroke during early systole. The
aortic pressure then rapidly decreases during mid and late
systole, when significant obstruction by SAM of the MV
limits pressure transfer from left ventricle to aorta. This
forms the spike and dome pattern of the aortic pressure con-
tour, as shown in Figure 1, B. This typical pattern becomes
more prominent after premature contraction. Thus in pa-
tients with the typical findings of a fixed obstruction, a
concomitant dynamic obstruction can be diagnosed if there

is a spike and dome pattern on the aortic pressure trace on
the beat after a premature contraction.

In conclusion, features of the CW Doppler echocardio-
graphic signal and pressure contours of the aorta and left
ventricle provide important information to distinguish
between fixed and dynamic subaortic obstruction.
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