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Diastolic dysfunction is a prominent, complex phenomenon
in patients with hypertrophic cardiomyopathy (HCM) that
arises from an interplay of multiple interrelated factors.
Ventricular relaxation plays a major role in diastolic filling
and is dependent upon myocardial nonuniformity, pertur-
bations in sarcomere inactivation, and altered loading con-
ditions (1-4). Each of these components can be exacerbated
by obstruction of the left ventricular outflow tract (LVOT),
which leads to symptoms of heart failure and, in some
studies, impaired survival (1-5). Likewise, as a therapeutic
target, alleviation of LVOT obstruction could alter diastolic
function in patients with HCM. However, few studies have
directly examined the effect of septal reduction on myocar-
dial relaxation and overall diastolic function of the left
ventricle (6—8).

Percutaneous septal ablation is an alternative therapy that
has been shown to relieve LVOT obstruction in patients
with HCMs, leading to significant improvement in both
symptoms and objective measures of functional capacity
(9-12). Nonetheless, despite its early success, there has been
concern regarding the consequences of induction of a
myocardial infarction in patients with HCM (13,14). In-
farction of myocardium may exacerbate diastolic dysfunc-
tion as the result of an increase in myocardial stiffness as well
as enhancement of ventricular nonuniformity.

These detrimental effects may be of particular importance
in patients with HCM who have hypertrophied noncompli-
ant ventricles and are inherently predisposed to nonunifor-
mity of both contraction and relaxation due to abnormal
myofibril structure and function. Conversely, improvement
in left ventricular filling pressures might occur if a large
systolic contraction load is the predominant etiology for
diastolic dysfunction and can be reduced by septal ablation.
Accordingly, the objectives of the present study were to
examine the effects of septal ablation on diastolic function in
patients with HCM using invasive hemodynamics.

Methods

Study population. The Institutional Review Board ap-
proved this study. All participants provided informed con-
sent. The study population consisted of 48 patients with
obstructive HCM (LVOT gradient either =40 mm Hg at
rest and/or =50 mm Hg during provocation) and normal
sinus rhythm who presented to the Mayo Cardiac Cathe-
terization Laboratory for septal ablation. Patients who had
undergone a previous surgical myectomy, were diagnosed
with moderate or greater aortic valvular disease, had signif-
icant intrinsic mitral disease, had left ventricular ejection
fraction <50%, had coronary artery stenosis >30%, or had
pacemaker dependency (before or after septal ablation) were
not included.

The diagnosis of HCM was based on typical clinical

features with ventricular myocardial hypertrophy occurring
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in the absence of any other cardiac or systemic disease that
could have been responsible for the hypertrophy (15,16).
The magnitude of myocardial hypertrophy was assessed
with M-mode and 2-dimensional transthoracic echocardi-
ography with the use of standard techniques. Doppler
echocardiography was used to ascertain the peak LVOT
gradient (17). Mitral regurgitation was graded semiquanti-
tatively with the use of Doppler echocardiography and
color-flow imaging (grade I, mild; grade II, moderate; grade
III, moderate-severe; grade 1V, severe) (18).
Hemodynamic evaluation. Before receiving septal ablation,
each patient underwent a comprehensive hemodynamic
evaluation with cardiac catheterization completed under
conscious sedation in the fasting state. Transeptal puncture
with placement of an 8-F Mullins sheath was performed
for direct measurement of left atrial pressure (LAP) and
left ventricular (LV) pressure. Simultaneous ascending
aortic pressures with 6-F guide catheters were obtained
via retrograde femoral access. Calibrated, high-fidelity,
micromanometer-tipped catheters (Millar Instruments,
Houston, Texas) were placed
into the cardiac chambers. Rapid
acquisition (5-ms intervals) dig-
ital records were obtained from 3
to 5 end-expiratory cardiac cy-
cles (19).

The following LV wvariables
were measured: minimum dia-
stolic pressure, LV end-diastolic
pressure (EDP), mean LV dia-
stolic pressure (measured during
LV diastolic filling period), LV
pre-A pressure, and the rate of
increase (i.e., positive) and de-
crease (i.c., negative) in LV pressure (dp/dt) (19). From the
left atrium, the following variables were measured: mean
LAP, peak A4 wave pressure, peak ¥ wave pressure, and
wave height. V" wave height was defined as the pressure
difference between the peak ¥ wave and the nadir of the x
descent in the left atrial pressure tracing (Fig. 1) (19).

The time constant of myocardial relaxation (tau) was
calculated by use of a zero asymptote method as described
by Weiss et al. (20). As described previously, tau is defined
as the negative inverse of the slope of the natural logarithm
of pressure versus time during the isovolumic relaxation
period. After a period of stabilization after septal ablation
(>15 min), this hemodynamic evaluation was repeated with
the same methodology. Baseline cardiac medications were
continued unchanged throughout the study. No intravenous
or oral fluid administration was performed during the
procedure apart from that required to deliver intravenous
sedatives and analgesics.

Septal ablation procedure. Septal ablation was performed in
all patients with the use of previously described techniques
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