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Transaortic Septal Myectomy for Obstructive
Hypertrophic Cardiomyopathy
Anita Nguyen, MBBS and Hartzell V. Schaff, MD
Transaortic extended septal myectomy is the best treatment option for patients with
obstructive hypertrophic cardiomyopathy whose symptoms are refractory to medical management. In this article, we describe our operative technique of transaortic septal myectomy, which relieves subaortic left ventricular outflow tract obstruction and systolic
anterior motion of the mitral valve associated with hypertrophic cardiomyopathy. In experienced centers, surgical outcomes are excellent (operative mortality <1%) and long-term
symptomatic relief is achieved in the majority of patients.
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Introduction

A

lthough transaortic septal myectomy is the preferred
method for septal reduction for obstructive hypertrophic cardiomyopathy (HCM),1 many centers and surgeons
have little experience with the procedure due to reluctance
of some clinicians to refer patients with HCM for operation.
Indeed, concern regarding residual left ventricular outﬂow
tract (LVOT) gradients and risk of iatrogenic ventricular septal defects has led many cardiologists to use alcohol septal
ablation as ﬁrst line therapy for obstructive HCM refractory
to medical therapy.2 At institutions that evaluate and treat
large numbers of patients with HCM, transaortic myectomy
can be performed with very low operative risk and reliable
relief of outﬂow tract gradients.3,4
Patient selection is based on symptomatic status and preoperative imaging. In general, septal reduction therapy is
reserved for patients whose symptoms persist despite medical therapy or those who have serious side effects of medications.5 Transthoracic Doppler echocardiography should be
performed in all patients to document LVOT gradients, presence or absence of mitral valve regurgitation, and septal and
left ventricular (LV) morphology. Patients with minimal resting LVOT gradients (<30 mmHg) should undergo provocative maneuvers, including Valsalva, inhalation of amyl
nitrite, exercise, or infusion of isoproterenol.6 High LVOT
gradients are associated with reduced late survival, and this
may be an important consideration when selecting patients
for surgery.7
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On echocardiography, basal septal thickness measures
approximately 20-22 mm in most patients, but in some cases,
massive hypertrophy (30-50 mm) can be seen. Increased
thickness of the basal septum is an important criterion in
diagnosing obstructive HCM, but a relatively thin septum
(<18 mm) is not a contraindication to septal myectomy.4
Structural mitral valve disease, including abnormal papillary
muscles, should also be identiﬁed on preoperative imaging, as
these pathologies can be addressed at the time of surgery. In
patients with intrinsic mitral valve disease, repair of the native
valve at the time of septal myectomy is preferred over valve
replacement because valvuloplasty is associated with better
late survival.8 Systolic anterior motion and mitral valve regurgitation are usually abolished following adequate transaortic
septal myectomy. In our experience, interventions on a structurally normal mitral valve are rarely needed to relieve systolic
anterior motion (SAM) or mitral valve regurgitation.8
Finally, it is important to identify other phenotypic HCM
variants on preoperative echocardiography or cardiac magnetic resonance imaging. Hypertrophic cardiomyopathy with
midventricular obstruction or apical HCM requires a transapical incision to relieve intraventricular gradients or to enlarge
the LV cavity.9,10 Complex long-segment septal hypertrophy
may necessitate a combined procedure involving transaortic
and transapical incisions, and is discussed in this article.11

Operative technique
After induction of general anesthesia, transesophageal echocardiography is performed to assess the cardiac anatomy and
quantify preoperative LVOT gradient, systolic anterior
motion, and mitral valve regurgitation. On prebypass echocardiography, additional information pertinent to the surgeon may include the maximum septal thickness, the
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distance from the aortic annulus to the greatest septal bulge,
as well as the distal extent of the septal hypertrophy towards
the apex. The steps in transaortic septal myectomy are presented in Figures 1-13.
Following completion of myectomy, the left ventricle is
irrigated and any debris from the resection is removed. The
aortic and mitral valves are inspected carefully for inadvertent injury. Then, the aortotomy is closed in 2 layers using
4-0 polypropylene suture.
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Cardiopulmonary bypass is discontinued in the usual
fashion, and atrial and ventricular pacing wires are placed.
Postbypass, we again measure the LVOT gradient using
transesophageal echocardiography and direct needle measurement (at rest and following PVC). If there is a residual
gradient of more than 15-20 mmHg associated with signiﬁcant systolic anterior motion, we reinstitute cardiopulmonary bypass in order to resect any remaining muscle causing
residual obstruction.
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Figure 1 A median sternotomy is preferred as it provides the best exposure to the aorta and the left ventricle. It has been our practice routinely
to measure the gradient between the aorta and the left ventricle using direct needle manometry.12 This is performed both at rest and following
a premature ventricular contraction (PVC), induced by gently tapping on the heart and recording the gradient during the next beat (Brockenbrough-Braunwald-Morrow sign).13
Cardiopulmonary bypass is instituted using a single, 2-staged venous cannula through the right atrium. After cross-clamping the aorta, cold
blood cardioplegia is delivered through a tack vent at an initial dose of 1000 mL.
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Figure 2 A transverse-oblique aortotomy is made. The commissure between the right and noncoronary sinuses indicates the starting point of
the aortic incision which is continued towards the right and the base of the noncoronary sinus; it is important to leave a distance of approximately 1 cm between the aortic annulus and the end of the incision.
To achieve adequate exposure of the subaortic area, we utilize several maneuvers. First, we use pericardial stitches on the right side; these
stitches elevate the right side of the heart, and allow the ventricular apex to fall posteriorly. Second, stay sutures can be placed on the inferior
edge of the aortotomy to facilitate anterior retraction of the aortic edges.
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Figure 3 Then, the assistant places a cardiotomy sucker through the aortic valve to retract the anterior leaﬂet of the mitral valve posteriorly and
remove blood from the operative ﬁeld. Optimal placement of the cardiotomy sucker is against the commissure between the noncoronary and
left coronary sinuses. The operating table can also be elevated and tilted towards the left to facilitate alignment of the surgeon's view.
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Figure 4 The white endocardial ﬁbrous scar demarcates the region of contact between the anterior mitral leaﬂet and the septum and is an
important surgical landmark; septectomy should be extended beyond the visible scarring to assure complete relief of obstruction. A No. 10
blade on a long handle is used to make the initial incision into the septum, just to the right of the nadir of the right aortic sinus.
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Figure 5 The incision is ﬁrst carried upward and then left toward the anterior leaﬂet of the mitral valve. Correct depth of the incision can be
gauged by the width of the No. 10 knife blade which is approximately 8 mm.
Pituitary rongeurs or scissors can be used to facilitate initial excision of the subaortic septum.
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Figure 6 The incision is then carried toward the apex of the left ventricle, and trabeculations can also be excised. It is important to ensure adequate length of the septal incision, as failure to lengthen the cut towards the apex is a common cause of residual LVOT obstruction following
septal myectomy.14 To aid optimal visualization, a sponge stick can be used to displace the anterior wall of the left ventricle posteriorly.
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Figure 7 Following completion of septal myectomy, the surgical specimen usually consists of 3-12 grams of excised tissue.
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Figure 8 Optimal visualization of the ventricular septum is critical and can be achieved by displacing the anterior wall of the left ventricle posteriorly using sponge forceps. Frequent repositioning of the sponge forceps and cardiotomy sucker is helpful in exposing the distal extent of septal obstruction.
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Figure 9 Abnormal papillary muscles have variable insertions into the anterior mitral leaﬂet. Those anomalous muscle bundles which insert
directly into the body of the anterior mitral valve leaﬂet may contribute to LVOT obstruction and should be excised (dotted line).
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Figure 10 Some muscle bundles that insert into the body of the anterior leaﬂet will have additional chordal attachments to the free edge of the
valve; because these contribute to mitral valve competence, the chordal attachments should be preserved.15 Similarly, if the anomalous muscle
inserts into the free edge of the anterior leaﬂet, it does not contribute to LVOT obstruction and is preserved.
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Figure 11 Patients with complex long-segment septal hypertrophy may require a combined procedure to relieve obstruction at the subaortic and
midventricular level. This can be achieved by performing both transaortic (Figs. 1-10) and transapical incisions.
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Figure 12 To perform a combined transaortic and transapical myectomy, we ﬁrst complete resection of the subaortic septum and close the aortotomy (Figs. 1-10). The apex of the heart is delivered anteriorly using 2-3 moist laparotomy pads. A 6-7 cm incision in the apex of the left ventricle is made lateral to and far enough from the left anterior descending coronary artery to avoid injury during closure of the ventriculotomy.
The papillary muscles and chordae are retracted away from the septum with the cardiotomy sucker. The white endocardial scar is identiﬁed.
Muscle below this scar is resected, and any enlarged papillary muscles can be shaved off.
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Figure 13 The ventriculotomy is closed using a 2-layer approximation with strips of Teﬂon felt. A No. 1 Ethibond suture is placed in a mattress
fashion; this is reinforced with an over-and-over 0 Prolene suture.
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Discussion
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Postoperatively, it is important to maintain adequate cardiac
output with high afterload. Vasodilating agents should be
avoided and vasopressors (eg, vasopressin or norepinephrine) are frequently employed to keep peripheral vascular
resistance high.
Approximately 30% of HCM patients will develop atrial
ﬁbrillation early after operation, and loss of atrioventricular
synchrony is tolerated poorly by some. We use Amiodarone
prophylactically in most patients and proceed with DC cardioversion early in those with unstable hemodynamics. Conduction abnormalities are common after septal myectomy,
and new left bundle branch block is observed in approximately 40% of patients,16 but in our experience complete
heart block requiring permanent pacemaker insertion is rare
(<3%).4 Patients with preexisting right bundle branch block
(often, those with a history of alcohol septal ablation) are at
increased risk of developing complete heart block after septal
myectomy.16
We reinstitute beta blocker therapy immediately after discharge from intensive care, but typically use half of the preoperative dose. Prior to hospital dismissal, all patients
undergo transthoracic echocardiography to assess adequacy
of LVOT gradient relief, cardiac valve function, and presence
of a ventricular septal defect or pericardial effusion.
In high-volume institutions, results of septal myectomy
are excellent, and operative mortality is very low (<1%).3,17
Long-term outcomes have been established and the majority
of patients are free of symptoms or substantially improved at
late follow-up. The most common cause of residual LVOT
gradient and persistent/recurrent symptoms following operation is inadequate length of septal myectomy. The incision
into the septum needs to be carried towards the apex of the
left ventricle, and failure to extend this incision often causes
residual gradient and SAM.18 Residual obstruction at the
midventricle may also lead to persistence or recurrence of
symptoms. It is important to identify midventricular obstruction on preoperative imaging and perform a combined transaortic and transapical myectomy in these patients.11
Other septal reduction therapies, such as alcohol ablation,
do not appear to result in comparable outcomes to transaortic septal myectomy. First, gradient relief is more complete with septal myectomy compared to alcohol septal
ablation. Second, rate of reintervention is signiﬁcantly lower
in patients undergoing surgical myectomy. Thus, alcohol
septal ablation may be appropriate in selected patients with
underlying comorbidities, but transaortic septal myectomy
remains the gold standard treatment choice in patients with
obstructive HCM refractory to medical management.
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