
46 CARDIAC INTERVENTIONS TODAY JULY/AUGUST 2023 VOL. 17, NO. 4

T E C H N I Q U E S 
A N D  TAC T I C S

Alcohol Septal Ablation
Patient selection, preprocedural planning, a step-by-step procedural overview, and postproce-

dural management tips for performing septal reduction therapy using alcohol septal ablation 

in HCM patients with LVOT obstruction. 

By Michael Ragosta, MD

L eft ventricular (LV) outflow tract obstruction is 
present in nearly 75% of patients with hypertro-
phic cardiomyopathy (HCM) and may cause sig-
nificant symptoms. Most patients with obstruc-

tive symptoms are successfully managed with medica-
tions.1-5 Although effective, there remains a subset of 
patients who continue to have disabling symptoms 
despite medications or who are unable to tolerate side 
effects. Patients who have New York Heart Association 
class III or IV symptoms with significant gradients and 
adequate septal thickening are candidates for septal 
reduction therapy with either myectomy or alcohol sep-
tal ablation (ASA).2 

The advantages and limitations of both strate-
gies are well known.6 Myectomy is favored in younger 
(< 65 years) patients at low surgical risk or in patients 
with additional pathology requiring surgical manage-
ment. ASA is preferred in older patients with comorbidi-
ties that elevate surgical risk. Without a randomized 
controlled trial (unlikely to occur), it becomes difficult 
to compare the two strategies because outcomes are 
influenced by selection bias. Data gleaned from registries 
and meta-analyses allow some comparisons.7,8 Both 
procedures reduce gradients and improve symptoms. 
Myectomy wins over ASA on several fronts, with lower 
gradients, lower risk of heart block requiring a permanent 
pacemaker (4% vs 10% for patients undergoing ASA), and 
lower rate of reintervention (1.6% vs 7.7% for ASA).7,8 It 
is not surprising that ASA wins over myectomy in terms 
of shorter length of stay and lower procedural morbid-
ity.9 There is no difference in early (30 day) mortality 
between the two methods,8 but recent studies derived 
from large registries suggest there may be a higher, long-
term mortality rate in patients undergoing ASA.9,10 Many 
argue that in these nonrandomized trials, selection bias 
may strongly influence the results because, not surpris-
ingly, patients treated with ASA were older and had more 

comorbidities; thus, higher mortality might be due to 
unaccounted variables rather than a true survival advan-
tage for surgery. There has always been concern that ASA 
might create a substrate for ventricular arrhythmias that 
might lead to late arrhythmic events. Although this was 
not shown in earlier studies,11-13 it might explain a mech-
anism accounting for a higher mortality with ASA seen 
in these recent studies. Ultimately, deciding between 
ASA and myectomy requires a heart team approach and 
consideration of the risks and benefits of each technique, 
as well as patient preferences. The ideal patient for ASA 
meets the criteria for septal reduction stated earlier and 
is typically older with comorbid conditions that increase 
the risk for surgery. Septal ablation in healthy young 
patients is not recommended due to concerns about the 
late sequelae of the created scar or the concern about 
having a pacemaker for many years. 

Figure 1.  Example of a suitable first septal perforator for 
performance of ASA (arrow).
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PREPROCEDURE PLANNING
A careful review of the echocardiogram should con-

firm significant obstruction (> 50 mm Hg at rest or 
with provocation), systolic anterior motion (SAM) of 
the mitral valve, and “adequate” septal thickening (usu-
ally ≥ 1.5 mm). Most importantly, the septal anatomy 
requires careful review. The ideal anatomy is a proximal 
first septal perforator from the left anterior descend-
ing artery (LAD) that is about 1.5 mm in diameter 
and reaches not much farther than the midseptum 
(Figure 1). However, septal anatomy varies greatly, and 
some varieties are not suitable for ASA. For example, 
there may be an array of very small septals, or the proxi-
mal septals may be too small to instrument or unlikely 
to supply the correct place in the septum to eliminate 
obstruction (Figure 2). Alternatively, there may be a 
single, very large septal perforator that supplies a large 
amount of nontargeted myocardium (Figure 3). Note 
that septal perforators may arise from vessels other 
than the LAD, including the proximal diagonal, ramus, 
left main, and even right coronary arteries. The opera-
tor should review the baseline electrocardiogram. 
Because a right bundle branch block occurs in 40% of 
patients undergoing ASA, a pre-existing left bundle 
branch block is associated with a very high risk for per-
manent pacemaker.

During the informed consent process, the opera-
tor should specifically note the 10% risk of permanent 
pacemaker (> 40% if there is a pre-existing left bundle 
branch block), rare potential for spillage of alcohol 
damaging other zones of the heart, arrhythmia, ven-
tricular septal defect (also rare), and possibility of 
inadequate relief of obstruction. The patient should be 
informed that alcohol will damage the heart muscle 
(use the term “heart attack”), and they are likely to 
experience chest pain up to several hours. It is also 
important to inform them that, for those without an 
existing pacemaker, a temporary pacemaker will remain 
in place up to 48 hours, and they will stay in the hospi-
tal for 3 to 4 days after the procedure.

PERFORMING THE PROCEDURE
Detailed descriptions of currently used techniques 

have been described previously.8,14 Prior to the pro-
cedure, a temporary pacemaker suitable to remain in 
place for up to 48 hours is placed, usually from the 
right internal jugular vein. Two arterial access sites are 
obtained: one to perform the ablation and measure 
aortic pressure and the other to measure LV pressure 
for assessment of the gradients. Gradients are measured 
at baseline, and angiography is performed. A short 
(6-8–mm long) over-the-wire balloon is chosen, with 

Figure 2.  In this patient, the first septal perforator (single 
arrow) is a very small vessel, and injection with alcohol is 
unlikely to impact the gradient. A larger second septal per-
forator (double arrow) supplies the midseptum distal to the 
SAM contact point, and injection in this vessel will not impact 
the gradient.

Figure 3.  Example of a large septal vessel supplying nearly 
the entire septum (arrow). This vessel could be used carefully 
if the proximal branch of this array is subselected. 
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a diameter slightly oversized relative to the diameter 
of the septal perforator, usually 1.5 to 2 mm. A floppy 
0.014-inch angioplasty wire is advanced through the 
balloon catheter and positioned in the chosen septal 
perforator. The balloon is advanced into the septal 
perforator and inflated at low pressure (approximately 

4 atm). The wire is withdrawn. Angiography is per-
formed to confirm that the balloon occluded the septal 
perforator. At this point, the operator may already 
observe a reduction in the LV aortic pressure gradient.15 

A transthoracic echocardiogram is obtained during 
balloon occlusion, and 0.5 to 1 mL of either angiographic 
contrast or echo contrast is injected while echo images 
are obtained. The parasternal long axis and apical two-
chamber views are ideal for demonstrating the septum 
and the SAM contact point. Patients with ideal septal 
anatomy demonstrate a bright contrast effect in the 
proximal septum at the point of SAM contact (Figure 4). 
It is important to be sure that the septal perforator does 
not also supply other areas of myocardium, such as the 
inferior wall not targeted for ablation. If the anatomy 
is appropriate to continue, it is confirmed that balloon 
remains occlusive by injecting contrast into the left coro-
nary artery before proceeding with alcohol injection. 

Denatured alcohol is injected (over 1-3 minutes) 
through the lumen of the inflated balloon into the sep-
tal perforator and allowed to dwell for 5 to 10 minutes. 
The optimal dose varies depending on the size of the 
septal perforator, thickness of the myocardium, and 
degree of obstruction. Early in the experience, some 
operators used a fixed dose of alcohol as high as 5 mL; 
however, most experts currently recommend lower 
doses of alcohol to reduce the risk of heart block. The 
dose should be tailored to the patient, and dose selec-
tion is somewhat of an art form by an operator experi-
enced with the procedure. The optimal balance between 
achieving adequate gradient reduction and lowest risk of 
heart block is a dose of 1.5 to 2.5 mL.8,16 Representative 

hemodynamic effects 
obtained from ASA are 
shown in Figure 5. The 
effect on hemodynam-
ics is seen immediately. 
Successful procedures 
reduce the gradient by at 
least 50%. If the observed 
effect is believed to be 
inadequate, additional 
alcohol may be injected 
in adjacent septal per-
forators, again weighing 
the risk of heart block to 
the benefit of gradient 
reduction. Postprocedure 
angiography typically 
shows occlusion of the 
targeted septal perforator 
(Figure 6).

Figure 4.  Parasternal long-axis view showing the SAM con-
tact point on the septum (single arrow), and the contrast 
effect during injection into the first septal perforator (double 
arrow) demonstrating that the targeted septal artery will 
deliver the alcohol to the desired location in the septum. 

Figure 5.  Simultaneous LV and aortic pressure waveforms at baseline (pre-ASA) and after ASA 
(post-ASA) demonstrating a > 50% reduction in gradient. 
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POSTPROCEDURE MANAGEMENT
Patients are often admitted to an intensive care 

unit with the temporary pacemaker kept in place. 
Approximately 40% of patients develop right bundle 
branch block, and usually there is evidence of septal 
infarction on the electrocardiogram. Transient com-
plete heart block occurs in the cardiac catheterization 
laboratory in approximately 14% of patients. Complete 
heart block recurs or persists in 44% of these patients, 
and most within 48 hours of the procedure.17 Thus, if 
after 48 hours there is no persistence or recurrence of 
complete heart block, the temporary system may be 
removed. For patients without a permanent pacemaker, 
monitoring should be continued in the hospital an 
additional 24 to 48 hours as it is possible to develop 
heart block out to 72 hours after ASA17; heart block 
after 4 to 5 days is rare. Some advocate for measuring 
cardiac enzymes after the procedure, but it is not clear 
whether this is helpful in decision-making. It is also 
usually not helpful to obtain an echocardiogram in the 
hospital as the effect on the outflow tract gradient gen-
erally continues to improve over time.18 Medications for 
HCM are typically continued until patients are seen at 
follow-up. Repeat echocardiography is often performed 
at 1 to 2 months to assess the effect of ASA.

Recently, transcatheter approaches to replace the 
mitral valve have been developed. Known as trans-
catheter mitral valve repair (TMVR), one of the major 
limitations of these procedures is the potential for LV 
outflow tract obstruction.19 ASA has recently been 
applied to patients under consideration for TMVR 
at high risk for LV outflow tract obstruction.20 These 
procedures can be effective but are also challenging 
because, unlike patients with HCM, the septum may 
not be abnormally thick, and the septal arteries may be 
small in caliber. There is a paucity of data regarding the 
safety and effectiveness of this procedure, and there is 
significant concern about creating a ventricular septal 
defect, particularly if the septum is < 1.2 cm. Typically, 
no more than 1 mL of denatured alcohol is needed for 
this indication.

CONCLUSION
ASA can be an effective therapy in symptomatic 

patients with LV outflow tract obstruction from HCM 
and suitable anatomy. Optimal results rely on care-
ful preprocedural planning and the procedure is 
guided by hemodynamic assessment and contrast 
echocardiography.  n
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