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A 74-year-old male underwent aortic valve
replacement (AVR) with a 21-mm Carpentier-
Edwards Perimount aortic bioprosthesis (Ed-
wards LifeSciences, Irvine, CA, USA) for symp-
tomatic aortic valve stenosis (AS). Preopera-
tively, transthoracic echocardiography (TTE)
revealed left ventricular hypertrophy (LVH)
with a sigmoid shaped ventricular septum.1,2

By transesophageal echocardiography (TEE)
the planimetered aortic valve area was 0.85 cm2

(Fig. 1). Mitral chords appeared to be some-
what elongated or “redundant,” with noted sys-
tolic anterior motion of the mitral valve (SAM),
but leaflets did not “touch” the interventricu-
lar septum nor cause a subaortic gradient (Fig.
2). However, because of the sigmoid septum and
“redundant” chords, a myectomy was performed
at the time of AVR. Histological evaluation of
the myectomy specimen revealed myocardial
hypertrophy, but myocyte disarray that is usu-
ally noted with hypertrophic cardiomyopathy
(HCM), was not present.

Within 36 hours after surgery, the patient
was noted to have a Grade III systolic mur-
mur along the left sternal border as well as the
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cardiac apex. TTE revealed SAM (Fig. 3) and
dynamic LVOT obstruction having a peak gra-
dient >64 mmHg with coexistent mitral regur-
gitation (Fig. 4).

The patient was treated with increased beta-
blocker medications and liberalized fluids. The
apical murmur disappeared, and the murmur

Figure 1. TEE in the mid-upper esophagus at 60◦. The aor-
tic valve was stenotic (AS) and planimetered to have a valve
area of 0.85 cm2. LA = left atrium.
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SAM AND LVOT OBSTRUCTION AFTER AVR

Figure 2. TEE in the mid-upper esophagus at 135◦.
Chordal elongation and SAM, which was not obstructive
was noted. Asc Ao = proximal ascending aorta; IVS = inter-
ventricular septum; LA = left atrium.

along the left sternal border decreased to Grade
II. Flow acceleration through the LVOT was sig-
nificantly reduced and the MR resolved. The pa-
tient was discharged home on the fourth post-
operative day.

Although Doppler detected left ventricular
(LV) intracavity gradients are a relatively com-
mon finding after AVR for AS,3–6 SAM with an
associated LVOT gradient is a rather unusual
occurrence.7–14 LV cavity obliteration with in-
tracavity gradients (occurring below the level
of the LVOT and not associated with SAM) may
be noted in up to 14% of patients.5 However,
in a series of 383 patients undergoing AVR for
AS, in which TEEs were reviewed pre-, during,
and postoperatively, not a single case of post-
AVR SAM with LVOT dynamic obstruction was
found.15

It is thought that the removal of a fixed ob-
struction will “unmask” dynamic obstruction,
as LV end-systolic pressure falls.7,11 A patient
may not have a concomitant HCM, but hyper-
trophy secondary to AS.13 In addition to AS,
however, Nanda et al. reported postoperative
SAM after AVR for aortic regurgitation.7 As
mentioned earlier, our patient had a sigmoid-
shaped septum and no evidence of HCM histo-
logically.

Figure 3. Postoperative apical five-chamber view demon-
strates SAM of the mitral valve. IVS = interventricular sep-
tum; LA = left atrium; LV = left ventricle.

It is important for the echocardiographer
to be aware of this uncommon potential
postoperative occurrence, as therapy requires
fluids, beta-blocker therapy, and removal of
inotropes.13 Phenylephrine has been used to
“splint open the LVOT” in hemodynamically
compromised patients.11

It appears that “risk factors” for develop-
ment of post-AVR SAM with dynamic LVOT ob-
struction include relative hypovolemia,11,12 in-
otropes, a small LV cavity,7 perioperative use of
an intraaortic balloon pump,14 and structurally
an abnormal mitral apparatus with elongated
chordae, redundant mitral apparatus, and cal-
cified mitral annulus.5 Also, it has been our
observation that a relatively “small” LVOT—
aortic annulus and LV septal hypertrophy (sig-
moid septum) may be risk factors.

In conclusion, post-AVR SAM with dynamic
LVOT obstruction is an uncommon finding, but
one for which the echocardiographer should
be aware. A patient with a suggestive mur-
mur and possibly diminishing clinical status
should raise one’s suspicion. Therapy includes
fluids, beta-blockers, and removal of inotropes.
Also, vasoconstrictors have been used in the
acute setting when necessary, with resultant
improved hemodynamics.
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Figure 4. Postoperative apical five-
chamber view with the continuous
wave Doppler probe “sweeping” from
the LVOT laterally to identify sig-
nals representing dynamic LVOT ob-
struction, and also mitral regurgita-
tion (MR). The LVOT gradient was >64
mmHg. IVS = interventricular septum;
LA = left atrium; LV = left ventricle.
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