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Alcohol septal ablation: in which patients and why?
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At present, surgical septal myectomy is regarded as the “gold standard” treatment for most patients with 
obstructive hypertrophic cardiomyopathy (HCM) and drug-refractory symptoms. However, the best results 
are obtained by those surgeons who have extensive experience with this operation at a small number of 
referral centers. In the mid-1990s, percutaneous alcohol septal ablation was introduced as an alternative 
to myectomy to reduce LV outflow gradient and heart failure symptoms in patients with obstructive 
HCM. However, certain features of alcohol ablation limit its applicability to carefully selected patients. 
Because this procedure involves the injection of 1–4 mL of 96% ethanol into a septal perforator of the left 
anterior coronary artery to produce a myocardial infarction (with septal thinning, outflow tract widening 
and gradient reduction), alcohol ablation is limited by the size and distribution of the septal perforator 
branches. In addition, rich blood supply from other septal branches not occluded by the balloon and from 
the posterior descending coronary artery may restrict myocardial ischemia to portions of the septum that 
do not contribute to outflow obstruction. Septal hypertrophy may be either mild or particularly marked, 
and abnormalities of mitral valve apparatus may also play a major role in outflow obstruction. When such 
features are present, alcohol-induced septal thinning is unlikely to significantly reduce the gradient. In 
addition, persisting uncertainties regarding the risk for ventricular tachyarrhythmias after alcohol ablation 
suggest this procedure should be limited to patients of advanced age, patients at unacceptable operative 
risk due to comorbidities, or those with strong aversion to surgery. Further progress in the treatment for 
patients with obstructive HCM and severe refractory symptoms will come from assuring proper patient 
selection for alcohol septal ablation, as well as increasing the number of surgeons and centers experienced 
in performing septal myectomy.
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Perspective

In patients with hypertrophic cardiomyopathy (HCM), 
left ventricular (LV) outflow obstruction with a pressure 
gradient between the LV outflow tract and aorta is caused 
by systolic anterior motion of the mitral valve against the 
septum (1), and is identified at rest or with physiologic 
exercise in about 70% of patients evaluated at tertiary 
referral centers (2). Obstruction to LV outflow obstruction 
is associated with mitral valve regurgitation, disabling heart 
failure symptoms and increased cardiovascular mortality 
(3,4). For almost 50 years, transaortic septal myectomy 
has represented the standard surgical approach for the 

treatment of patients with obstructive HCM and severe 
symptoms refractory to medical treatment (1,5-7). 

In the mid-1990s, percutaneous alcohol septal ablation 
was introduced as an alternative to surgical myectomy to 
reduce the LV outflow gradient and heart failure symptoms 
in patients with obstructive HCM (8). This catheter-
based procedure, made attractive by its less invasive 
nature, was rapidly and widely adopted in catheterization 
laboratories world-wide, most notably in Europe, where 
several time-honored surgical myectomy programs were 
replaced by alcohol ablation within just a few years (9).  
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At present, only a small number of European HCM surgical 
referral centers continue to perform a high volume of 
myectomy operations, mainly in Italy, the Netherlands 
and Belgium (10-13). Although alcohol septal ablation was 
also adopted by interventional cardiologists in the United 
States, this procedure seems to have had the unexpected 
and paradoxical effect of increasing the number of surgical 
myectomies, possibly by enhancing awareness of the 
importance of LV outflow obstruction on the clinical 
course of HCM patients (14). A longer tradition for surgical 
treatment of HCM in North America and a culture in 
which patients are more prepared than their European 
counterparts to travel long distances to obtain highly 
specialized treatment, may have also contributed.

For this issue of the Annals of Cardiothoracic Surgery, 
dedicated to obstructive HCM, we provide a perspective 
on alcohol septal ablation, and in particular, a clarification 
regarding the appropriate selection of candidates for this 
percutaneous treatment, as well as the justifications for 
such clinical decisions. This article compares, in a balanced 
fashion, the relative advantages and limitations of surgical 
myectomy vs. alcohol ablation.

Surgical septal myectomy

During the last 20 years, a decrease in operative mortality 
due to improved surgical techniques and myocardial 
protection has reduced the hospital mortality for isolated 
septal myectomy to <1% at HCM Centers of Excellence 
(5,7,10). In addition, optimal hemodynamic results and 
sustained clinical improvement to New York Heart 
Association class I or II have been documented in >90% 
of patients over long-term follow-up (5,7,10). The 
exceedingly low operative mortality and major long-term 
benefits of transaortic surgical myectomy (with extended 
survival equivalent to patients with non-obstructive 
HCM and similar to the age and gender matched general 
population) is now well documented for high volume 
centers (1,5,7,10).

However, septal myectomy is a highly specialized and 
relatively uncommon cardiac operation. As there is a direct 
relation between volume of myectomies performed and 
surgical outcomes, optimal results cannot be expected from 
surgeons with a low-volume exposure to symptomatic 
patients with obstructive HCM (1,15,16). Therefore, the 
best results have been obtained by those few surgeons in 
the world with extensive myectomy experience and a small 
number of referral centers in North America and Europe 

(5,7,11,17-20). This represents an important obstacle to 
bringing septal myectomy to the HCM population. While 
there is no easy solution to this problem, it is important 
to promote septal myectomy, encourage other cardiac 
surgeons to gain experience with this operation and to 
develop additional HCM referral centers that include 
surgical treatment (20). Furthermore, similar programs 
should be implemented in developing countries that (at 
present) cannot offer the option of surgical myectomy to 
patients with obstructive HCM. The recent development 
of the first Indian surgical referral center for HCM in New 
Delhi demonstrates that motivation along with successful 
planning and implementation can create such a program- 
even under difficult circumstances (21).

Alcohol septal ablation

Alcohol septal ablation is a widely available percutaneous, 
catheter-based technique that can be performed in virtually 
any laboratory and avoids most of the inconvenience 
associated with surgery. In particular, alcohol ablation 
requires a shorter hospital admission and recovery time 
than surgery and is associated with less postoperative 
disability. In the last decade, a large body of literature 
(including a number of meta-analyses) has reported the 
results of this procedure (13,22-26). Alcohol septal ablation 
can often relieve obstruction and improve symptoms (at 
least during an intermediate period of follow-up) when 
performed in properly selected patients by interventional 
cardiovascular specialists with extensive experience with this 
procedure (13,22,24,25). However, a note of caution should 
be raised regarding limitations of the literature on alcohol 
ablation. The same features that make this technique widely 
available (including the possibility of being performed by 
a majority of interventional cardiologists without prior 
specialized training) may have generated a situation where 
alcohol ablation is performed in many laboratories with 
very limited experience. Unfavorable results, including 
severe complications and death may not be reported in the 
literature.

However, even when performed by interventional 
cardiologists with extensive experience with alcohol septal 
ablation, certain features of this technique (along with the 
complex morphology and pathophysiology of HCM) limit 
the applicability of alcohol ablation to carefully selected 
patients. Therefore, at present, the central question is: 
who are the proper candidates? The recommendations of 
the US/Canada (ACC/AHA) guidelines for the treatment 
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of HCM, published in 2011, provide an answer to this 
question: “Surgical septal myectomy, when performed by 
experienced operators, … is the first consideration for the 
majority of eligible patients with HCM”, and, “when surgery 
is contraindicated, or the risk is considered unacceptable 
because of serious co-morbidity or advanced age, alcohol septal 
ablation, when performed in experienced centers, can be 
beneficial in eligible adult patients with HCM with LV outflow 
obstruction and severe drug refractory symptoms” (1). These 
guidelines were assembled by a panel of experts that 
included cardiologists and cardiac surgeons with extensive 
experience in treatment of patients with HCM and 
interventional cardiologists with expertise in alcohol septal 
ablation. However, such recommendations could not be 
based on evidence derived from prospective comparisons 
of surgical myectomy and alcohol septal ablation results, 
as HCM is a relatively uncommon disease not amenable to 
randomized trials (27). The conclusions of this expert panel 
thus reflect practical considerations derived from available 
short and long-term results of surgical septal myectomy, as 
well as data and experience for alcohol septal ablation over 
a much shorter time period.

Technical issues

Alcohol septal ablation involves the injection of 1 to 4 mL  
of 96% ethanol into a proximal perforator branch of the 
left anterior descending coronary artery to produce a 
myocardial infarction of the basal septum with a decrease 
in septal contractility. The septal scarring and thinning 
results in widening of the outflow tract and decrease or 
abolition of the LV outflow gradient (1,8). However, 
injecting ethanol into a proximal branch of the left anterior 
descending artery does not guarantee the distribution 
of alcohol (and myocardial infarction) will be confined 
to the basal septum. This is because the septum is the 
most vascularized area of the left ventricle and receives 
blood from all other septal branches not occluded by the 
balloon, as well as from the posterior descending artery 
(28-30). These small arteries form an intricate network of 
anastomoses that may either limit the area of myocardial 
ischemia to segments of the septum that do not contribute 
to outflow obstruction or extend ischemia to other areas 
of the left ventricle with the potential for widespread 
myocardial damage (31-33). This difficulty in predicting 
the myocardial distribution of alcohol is also the basis 
for the 10% to 15% rate of complete heart block and 
permanent pacemaker implantation, as the conduction 

system is located in the posterior ventricular septum and 
consequently exposed to damage by the injected ethanol 
(1,8,12,22,25,30). The risk of such complications is directly 
related to operator and institutional experience with the 
alcohol septal ablation procedure.

Morphologic complexity of HCM

The structural heterogeneity of the LV outflow tract and 
complex pathophysiology of outflow obstruction in HCM 
influence the selection of candidates for alcohol ablation. 
Patients with obstructive HCM often have mitral valve 
abnormalities, including papillary muscle displacement 
within the LV cavity, fibrotic and retracted secondary 
mitral valve chordae and markedly elongated mitral 
valve leaflets that can contribute to outflow obstruction 
(11,17,31-33). In such patients, septal myectomy is often 
associated with mitral valve repair (7,11,32,34). A number 
of novel valve repair techniques have been developed that 
reduce the contribution of the mitral valve apparatus to 
outflow obstruction. Such techniques include mobilization 
of the papillary muscles, secondary anterior leaflet chordal 
cutting, and extension or plication of the anterior mitral 
leaflet (11,18,19). Of note, septal myocardial infarction 
caused by alcohol cannot abolish the outflow gradient in 
HCM patients where abnormalities of the mitral valve 
apparatus play a major role in LV outflow obstruction and 
in many instances, mitral valve abnormalities would exclude 
alcohol ablation as a viable treatment option. 

Arrhythmogenic potential of alcohol septal ablation

The concept of causing a destructive myocardial infarction 
as a form of therapy has been a source of concern since the 
introduction of alcohol septal ablation in 1995 (35). HCM 
is a myocardial disease associated with the risk of life-
threating ventricular tachyarrhythmias (1,36). Therefore, 
a sizable septal scar resulting from alcohol injection could 
increase that risk, a concern amplified by the principles 
on which the procedure is based: the larger the amount 
of alcohol injected, the larger the myocardial infarction 
and more marked can the decrease in the outflow gradient 
become (37). However, a larger scar could also be associated 
with a higher risk of arrhythmias, and small amounts of 
alcohol may be associated with persistence of the outflow 
gradient (37).

At present, the magnitude of risk for ventricular 
tachyarrhythmias after  a lcohol  septal  ablat ion is 
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incompletely resolved and remains a source of some 
controversy. Results from multicenter studies and meta-
analyses comparing incidence of ventricular tachycardia 
and fibrillation in large cohorts of patients after alcohol 
septal ablation vs. surgical myectomy remain open to 
contrasting interpretations (37,38). One limitation of 
such investigations is the shorter period of follow-up and 
incompleteness of data on appropriate ICD interventions 
in septal ablation cohorts compared to long-term surgical 
series (37). Nevertheless, in a recent multicenter European 
study, appropriate ICD shocks for ventricular tachycardia 
or fibrillation were 8-fold more common after septal 
ablation than surgical myectomy (13). Furthermore, major 
HCM centers have reported a higher rate of ventricular 
tachyarrhythmias, cardiac arrest, or appropriate ICD 
interventions after alcohol septal ablation (12,38), and some 
centers have prophylactically implanted ICDs for primary 
prevention after septal ablation (22). In contrast to these 
recurring concerns regarding arrhythmic risk associated 
with alcohol septal ablation, available data show that surgical 
myectomy extends survival with an exceedingly low rate of 
events, including ventricular tachyarrhythmias and sudden 

death, during long-term follow-up (5,7,10). Therefore, the 
issue of mid and long-term arrhythmogenic potential of 
septal ablation (although not definitively quantified) cannot 
be ignored and plays an important role in directing patient 
selection for ablation towards older patients, or those 
who for different reasons are not candidates for surgical 
myectomy. 

Candidates for alcohol septal ablation

Due to certain limitations, alcohol septal ablation can only 
be regarded as an alternative to surgical septal myectomy 
when performed in selected patients who have suitable 
coronary artery anatomy, ventricular septum morphology 
and outflow obstruction pathophysiology (Figure 1). Size 
and distribution of the anterior coronary artery septal 
branches must allow delivery of the injected alcohol to the 
site of outflow tract obstruction, i.e., the area of contact 
between mitral valve and ventricular septum during systole. 
Septal hypertrophy should be within a wall thickness 
range that can be effectively treated with alcohol septal 
ablation. That is, mild septal hypertrophy (<18 mm) would 

Recommendations for Alcohol 
Septal Ablation in HCM

Suitable Anatomy and Pathophysiology

Distribution of septal perforator branch that 
allows alcohol delivery to the site of LVOT 
obstruction and avoids unwanted damage 

to other myocardial areas

Absence of particularly mild (< 18 mm), or 
marked (close to 30 mm) septal hypertropy

Absence of abnormalities of the MV 
apparatus that contribute importantly to 

LVOT obstruction

Suitable Clinical Profile

Advanced age  
(suggested: >60 years)

Unacceptable surgical risk due to 
comorbidities

Patient strong aversion to surgery

No indication to CABG for CAD, or 
MV surgery for intrinsic MV disease

Figure 1 Criteria for selection of alcohol septal ablation as invasive treatment of LV outflow gradient in patients with obstructive HCM and 
severe drug-refractory heart failure symptoms. CAD, coronary artery disease; CABG, coronary artery by-pass graft; HCM, hypertrophic 
cardiomyopathy; LVOT, left ventricular outflow; MV, mitral valve.
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expose the patient to the risk of extreme wall thinning with 
potentially unpredictable consequences, while particularly 
marked septal hypertrophy would not allow sufficient septal 
thinning to reduce the outflow gradient without introducing 
a large amount of alcohol and causing an extensive 
myocardial scar (1,37). Abnormalities of the mitral valve 
apparatus that play a major role in generating the outflow 
gradient should be absent (11,31-33). 

Alcohol septal ablation also requires selection of patients 
with a suitable clinical profile (Figure 1). The US/Canada 
(ACC/AHA) guidelines suggest limiting alcohol septal 
ablation to patients of advanced age, those at an unacceptably 
high operative risk as a result of important comorbidities 
or those with a strong aversion to surgery (1). In particular, 
the limitation of alcohol ablation to patients of advanced 
age (arbitrarily >60 years) can be justified by the low rate of 
sudden death events in older HCM patients (39) and their 
shorter period of potential risk compared to young patients. 
Finally, patients with concomitant diseases that would 
independently warrant surgical correction, such as coronary 
artery bypass grafting or mitral valve repair for ruptured 
chordae, cannot be candidates for percutaneous alcohol 
septal ablation (1).

Conclusions

Surgical septal myectomy remains the “gold standard” 
(and preferred) treatment for HCM patients with LV 
outflow obstruction and severe drug-refractory heart failure 
symptoms. However, the small number of centers with 
extensive myectomy experience, in the context of a growing 
number of operative candidates, represents a significant 
challenge to offering the best invasive treatment for LV 
outflow obstruction to a large number of eligible patients. 
Alcohol septal ablation has evident advantages over surgical 
myectomy by avoiding the discomfort, anxiety and recovery 
time associated with surgery and is a potential alternative 
to septal myectomy when experienced surgeons are simply 
unavailable. Nevertheless, technical limitations of alcohol 
ablation represent major obstacles for considering this 
procedure as applicable to most candidates for invasive 
treatment, or equivalent to surgical myectomy in terms 
of long-term improvement in quality of life and extended 
survival. Further progress in treatment for HCM patients 
with severe refractory symptoms secondary to LV outflow 
obstruction will come from increasing the number of 
surgeons and centers experienced in performing septal 
myectomy and from assuring proper patient selection for 

alcohol septal ablation. 
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