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Case Report

A successful case of percutaneous transluminal septal myocardial
ablation for left ventricular outflow tract obstruction caused by
sigmoid septum
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A B S T R A C T

A sigmoid septum is a state of angulation between the basal interventricular septum and the ascending
aorta. Although considered to have no clinical importance, it may cause left ventricular outflow tract
obstruction (LVOTO) in a hypercontractile state. Percutaneous transluminal septal myocardial ablation
(PTSMA) is a catheter-based therapy aimed at improving drug-refractory symptoms in patients with
hypertrophic obstructive cardiomyopathy. Few studies have reported the use of PTSMA for patients with
LVOTO caused by sigmoid septum.
We present a successful case of a 71-year-old female patient who presented with a long history of
exertional dyspnea. The presence of a sigmoid septum was revealed on echocardiography. At rest, the left
ventricular outflow tract pressure gradient was low and there were no signs of systolic anterior motion
(SAM) of the mitral valve; however, during Valsalva maneuver, the gradient increased significantly, and
SAM could be seen. We successfully performed PTSMA, resulting in a significant lowering of the pressure
gradient and disappearance of SAM. The patient’s symptoms dramatically improved by the following day.
<Learning objective: In some clinical settings, left ventricular outflow tract obstruction caused by
sigmoid septum results in cryptogenic exertional dyspnea. This case highlights the importance of an
accurate diagnosis through Valsalva maneuver during echocardiogram and demonstrates the
effectiveness of percutaneous transluminal septal myocardial ablation for symptomatic sigmoid
septum.>
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Introduction

A sigmoid septum is a state of angulation between the basal
interventricular septum and the ascending aorta, and is considered to
have no clinical importance [1]; however, it may cause left ventricular
outflow tract obstruction (LVOTO) in a hypercontractile state.
Percutaneous transluminal septal myocardial ablation (PTSMA) is
a catheter-based therapy aimed at improving drug-refractory
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symptoms in patients with hypertrophic obstructive cardiomyopathy
(HOCM) [2]. Nonetheless, few studies have reported the effectiveness
of PTSMA in patients with LVOTO caused by sigmoid septum. In the
current report, we present the case of a patient who was successfully
treated using this procedure.

Case report

A 71-year-old woman presented to our hospital with a long
history of exertional dyspnea of unknown cause on climbing the
stairs or having a shower [New York Heart Association (NYHA)
class III]. Her previous medical history included hypertension and
dyslipidemia and she had a pacemaker which was implanted for
gy.
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Fig. 1.
Echocardiographic findings before and after procedure. (a) Transthoracic echography at rest and during Valsalva maneuver. At rest, there were no signs of mitral
valve regurgitation (MR), but severe MR appeared during Valsalva maneuver. (b) M-mode shows systolic anterior motion. (c) MR dramatically improved
immediately after the procedure.
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complete atrioventricular block. She was taking losartan 25 mg
daily, amlodipine 2.5 mg daily, verapamil 40 mg daily, and
rosuvastatin 2.5 mg daily and had no family history of heart
disease. Her serum B type natriuretic peptide level was 87.2 pg/mL,
and chest X-ray revealed no signs of pulmonary edema or pleural
effusion. A transthoracic echocardiogram showed almost normal
left ventricular function (left ventricular ejection fraction of 58%,
no asynergy), no sign of left ventricular hypertrophy, and the
presence of a sigmoid septum. Left ventricular outflow tract (LVOT)
pressure gradient was 10.4 mmHg and there were no signs of
systolic anterior motion (SAM) of the mitral leaflet at rest.
However, during Valsalva maneuver, the gradient increased to
85.2 mmHg and severe mitral regurgitation (MR) occurred with a
significant SAM of the mitral leaflet (Fig. 1a and b). We
discontinued amlodipine and verapamil, and initiated bisoprolol
1.25 mg daily, but no significant symptomatic relief was observed.
A decision to perform PTSMA was therefore made. Written
informed consent was obtained from this patient before PTSMA
procedure.

Prior to the procedure, because her ventricle lead was implanted
to the right ventricular mid-septum, a temporary pacemaker was
inserted at the apex of the right ventricle in anticipation for
atrioventricular block. Her coronary angiography showed several
septal branches which could be potential candidates for PTSMA
(Fig. 2a). We measured LVOT pressure gradient by inserting a
pressure wire into the left ventricle. Although the gradient was 56
mmHg at rest, it eventually increased to 134 mmHg after
nitroglycerine loading (0.2 mg) (Fig. 2b). A contrast echocardiogram
was performed to identify adequate septal branch; we inflated an
over-the-wire balloon within the septal branch followed by an
injection of echo contrast consisting of a combination of carbon
dioxide gas and iodine contrast agent. After confirming enhance-
ment of the target area by echo contrast, we performed the first
ablation using 0.5 mL of absolute ethanol (Fig. 2a). Although the
gradient was reduced to 19 mmHg at rest, it subsequently increased
to 69 mmHg after 0.2 mg nitroglycerin loading (Fig. 2c). A second
ablation was therefore performed. We injected 0.3 mL of absolute
ethanol into another septal branch. After nitroglycerin loading, the
pressure gradient was reduced to 4 mmHg (Fig. 2d), and the
procedure was concluded.

A postoperative transthoracic echocardiogram demonstrated a
13.0 mmHg LVOT pressure gradient during Valsalva maneuver,
without evidence of SAM, and MR was significantly reduced to
trivial (Fig. 1c). The patient’s symptoms dramatically improved
by the following day, and she could climb the stairs and
shower without experiencing dyspnea (NYHA class I). Up until
at least 6 months following the procedure, the patient was free of
exertional dyspnea.



Fig. 2.

Coronary angiogram and peri-procedural aorta-left ventricular pressure gradient. (a) Coronary angiogram. The targets of the first ablation and second ablation are
shown with the arrows. (b) Aorta-left ventricular pressure gradient measured by pressure wire before percutaneous transluminal septal myocardial ablation
procedure (56 mmHg at rest and 134 mmHg after nitroglycerin loading). (c) The pressure gradient after the first ablation (19 mmHg at rest and 69 mmHg after
nitroglycerin loading). (d) The pressure gradient after the second ablation (4 mmHg after nitroglycerin loading).
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Discussion

A sigmoid septum is a morphological change characterized by a
diminished angle between the basal interventricular septum and the
ascending aorta. This cardiac malformation has been considered to
happen as a result of aging, and has no pathophysiologic and clinical
significance [3,4]; however, it can sometimes cause LVOTO in clinical
settings such as catecholamine excess, exercise overload,
sympathetic activation, anemia, and dehydration [5].

Although a number of patients suffer from this functional
abnormality, medical or catheter therapies for sigmoid septum are
not well established. A previous report indicated that a class Ia
antiarrhythmic drug, cibenzoline, attenuates LVOT pressure
gradient in patients with sigmoid septum [6], however adverse
events of the drug such as fatal arrhythmias and hypoglycemia are
sometimes critical in elderly patients. Therefore, PTSMA, a safer
and less invasive catheter therapy, may be useful in the treatment
of LVOTO caused by sigmoid septum.

Since LVOT pressure gradient in patients with sigmoid septum
is usually absent or very low at rest, making a correct diagnosis is
often challenging. The cause of the symptoms experienced by our
patient was unclear for a long time. Therefore, it is important to
perform echocardiography in the setting of decreased preload and
hypercontractile ventricular state. The Valsalva maneuver is a
simple and safe traditional method which works by increasing
intrathoracic pressure and reducing venous return; a reduced
preload subsequently narrows the LVOT, resulting in dynamic
obstruction. However, this maneuver is not always physiological
and requires patients’ understanding and cooperation during the
procedure, which is sometimes difficult especially for older
patients. In addition, we have to be careful for the patients who
need to avoid sympathetic nervous activation, such as aortic
dissection or abnormal high blood pressure. Therefore, in this case,
we performed nitroglycerin loading test to reduce preload and
afterload during the PTSMA procedure. Although this method is
uncommonly used, it can be a simple, rapid, and reproducible
method because of the short-acting and definite characteristics
of nitroglycerin. In the echocardiogram room, however, this
method carries a risk of hemodynamic collapse caused by
abnormal intraventricular flow dynamics, known as ‘suicide left
ventricle’ [7].

LVOTO occurs not only due to HOCM but also due to other
conditions such as sigmoid septum, post mitral surgery, takotsubo
cardiomyopathy, and sub-aortic membrane. Kobayashi et al.
reported the changes of LVOT pressure gradient with various
conditions, and the rate of sigmoid septum in the patients with
LVOTO was only 4% (3/73) [8]. In the report, almost all patients
with LVOTO were treated by a combination of negative inotropic
agents such as disopyramide or antiarrhythmic agents with and
without b-blockers. However, despite the treatment with multiple
negative inotropic agents, patients with sigmoid septum tended to
have greater residual pressure gradient than other conditions,
which may imply the necessity for safer and effective treatment
options for patients with LVOTO due to sigmoid septum.

There is little information about the comparison of the effect of
PTSMA between patients with HOCM and sigmoid septum. Veselka
et al. reported mid-term outcomes of alcohol septal ablation for
HOCM in patients with sigmoid versus neutral ventricular septum
[9]. Although the delta pressure gradients did not differ between
these two groups, the total alcohol volume and the number of
ablated branches were lower in the sigmoid septum group.
Although still speculative, we currently consider that morphologi-
cal differences between HOCM and sigmoid septum might explain
somewhat different procedural characteristics between them. In
general, the heart with sigmoid septum usually has thinner basal
septum than that with HOCM. Also, the heart with sigmoid septum
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usually has a short-range, focal obstruction in LVOT. As a result, the
amount of myocardium causing intraventricular obstruction might
be smaller than that of HOCM. Therefore, we currently speculate
that PTSMA might be more effective for patients with LVOTO due to
sigmoid septum than for those with HOCM. Further investigation
will be necessary to confirm our speculation.

Sigmoid septum, often seen in elderly patients, has become a
common finding in this aging population. Appropriate diagnosis of
LVOTO caused by sigmoid septum, may enable symptom
alleviation through the PTSMA procedure.
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