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hypertrophy and dynamic outflow obstruction: a case report
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Abstract
A 83-year-old woman presented with a 25-year history of hypertension which was long-standing,
uncontrolled, severe hypertension because of irregular oral administration of antihypertensive drug
underwent an echocardiographic examination as part of an evaluation of hypertension. She
described chest distress associated with activity, syncope for three times in the past one year. On
physical examination, she was in no acute distress, with a regular pulse rate and blood pressure of
185/115 mmHg. On auscultation, her lung fields were clear. There was a III/VI late peaking
crescendo/decrescendo systolic murmur along the left sternal border radiating to the apex, which
increased with standing and Valsalva's maneuver and decreased with squatting. There was no
report of provocative maneuvers performed during auscultation. There was no edema.
Transthoracic echocardiography showed a hyperdynamic left ventricle with markedly increased left
ventricular wall thicknesses and asymmetrical septal hypertrophy. M-mode echocardiography
showed systolic anterior motion of the mitral valve apparatus and midsystolic closure of the aortic
valve. A dynamic left ventricular outflow tract obstruction was present, with a resting maximal
instantaneous gradient of 55 mmHg. With the Valsalva maneuver, the gradient increased to 114
mmHg. No any factors that could cause hypertension were found at kidney, adrenal gland and renal
artery etc. by ultrasound and multislice compute tomography.

Introduction
Hypertrophic cardiomyopathy is the most common dis-
ease associated with dynamic left ventricular outflow tract
obstruction; however, other conditions may cause similar
hemodynamics. Severe uncontrolled hypertension due to
pheochromocytoma has been reported to produce severe,
and in some cases reversible, left ventricular hypertrophy
and left ventricular outflow tract obstruction with surgical
removal of the tumor [1,2]. Severe primary and uncon-
trolled hypertension without any motivation associated
with dynamic left ventricular outflow tract obstruction,
however, was pretty rare. Here we present a case with
uncontrolled primary hypertension, cardiac asymmetric

septal hypertrophy, dynamic outflow tract obstruction
and increased left ventricular outflow gradients during the
Valsalva maneuver in an old woman, which was con-
firmed by echocardiography, ultrasound, and multislice
compute tomography.

Case presentation
A 83-year-old woman presented with a 25-year history of
hypertension which was long-standing, uncontrolled,
severe hypertension because of irregular oral administra-
tion of antihypertensive drug underwent an echocardio-
graphic examination as part of an evaluation of
hypertension. She described chest distress associated with
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activity, syncope for three times in the past one year. In
past, she was never found to have any relevant history of
familial heart diseases. On physical examination, she was
in no acute distress, with a regular pulse rate and blood
pressure of 185/115 mmHg. On auscultation, her lung
fields were clear. There was a III/VI late peaking cre-
scendo/decrescendo systolic murmur along the left sternal
border radiating to the apex, which increased with stand-
ing and Valsalva's maneuver and decreased with squat-
ting. There was no report of provocative maneuvers
performed during auscultation. There was no edema.

Transthoracic echocardiography showed a hyperdynamic
left ventricle with markedly increased left ventricular wall
thicknesses and asymmetrical septal hypertrophy (Fig. 1).
M-mode echocardiography showed systolic anterior
motion of the mitral valve apparatus and midsystolic clo-
sure of the aortic valve. A dynamic left ventricular outflow

tract obstruction was present, with a resting maximal
instantaneous gradient of 55 mmHg (peak velocity, 3.7
m/s). With the Valsalva maneuver, the gradient increased
to 114 mmHg (peak velocity, 5.3 m/s) (Fig. 2).

No any factors that could cause hypertension were found
at kidney, adrenal gland and renal artery etc. by ultra-
sound and multislice compute tomography.

Discussion
The cases demonstrate alterations in left ventricular out-
flow tract gradient in patients with uncontrolled primary
hypertension, cardiac asymmetric septal hypertrophy,
dynamic outflow tract obstruction during Valsalva
maneuvers. The hypertrophied septum projecting into the
left ventricular outflow tract produced high velocity blood
flow and resultant anterior motion of the mitral valve,
which were deemed responsible for the obstruction. With

Left ventricular long-axis view of showing an marked left ventricular wall thicknesses and asymmetrical septal hypertrophyFigure 1
Left ventricular long-axis view of showing an marked left ventricular wall thicknesses and asymmetrical septal 
hypertrophy.
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altered contraction of the septum, a reduction in the dis-
placement of the mitral valve apparatus as well as
improved cross-sectional area of the outflow tract was
identified. Since the left ventricular outflow tract gradient
is dependent on contractility as well as loading condi-
tions, alterations in either of these two variables may pro-
duce a variation in the outflow tract gradient in the
absence of mechanical intervention. The present case
highlights that the Valsalva maneuver decreases left ven-
tricular filling which was the so-called preload, thereby
augments the tendency for abnormal mitral valve motion,
increased outflow velocities and left ventricular outflow
gradients and that long-standing, uncontrolled, severe
hypertension could cause cardiac asymmetric septal
hypertrophy, dynamic outflow tract obstruction and
increased left ventricular outflow gradients during the Val-
salva maneuver.

A list of learning points
1. Uncontrolled Hypertension could also cause Asymmet-
ric Septal Hypertrophy, hypertension control is of very
importance.

2. Valsalva Maneuver could induce Dynamic Outflow
Obstruction and could substitute the drugs in some cases.
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Left ventricular apical five-chamber view of showing that a dynamic left ventricular outflow tract obstruction was present, with a resting maximal instantaneous gradient of 55 mmHg (B: peak velocity, 3.7 m/s)Figure 2
Left ventricular apical five-chamber view of showing that a dynamic left ventricular outflow tract obstruction 
was present, with a resting maximal instantaneous gradient of 55 mmHg (B: peak velocity, 3.7 m/s). With the 
Valsalva maneuver, the gradient increased to 114 mmHg (C: peak velocity, 5.3 m/s).
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