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Abstract
Since its original description in 1994, alcohol septal ablation (ASA) has emerged as a minimally invasive modality for 
treatment of hypertrophic obstructive cardiomyopathy (HOCM) compared to surgical myomectomy. This catheter-based 
intervention relies on the injection of absolute alcohol into the septal perforator to induce a controlled infarction of the    
hypertrophied septum and consequently abolish the dynamic outflow obstruction. This gradient reduction has been correlated 
with a significant clinical improvement in the patient’s symptomatology and with left ventricular remodeling. Herein we 
present our first experience of a patient with HOCM who had successful alcohol septal ablation. 
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Introduction
Hypertrophic cardiomyopathy (HCM) is a genetic cadiomy-
opathy inherited as an autosomal dominant trait and charac-
terized by asymmetrical septal hypertrophy unexplained by 
any other cardiac disease1. Some patients with HCM have 
no symptoms, while others have significant dyspnea, 
angina, or syncope; a subset of patients is at risk of sudden 
cardiac death2. Hypertrophic cardiomyopathy patients with 
LV outflow tract (LVOT) gradients under resting conditions 
or with provocation (as with Valsalva manoeuvre or 
exercise) are classified as having hypertrophic obstructive 
cardiomyopathy (HOCM). Obstruction results from a 
combination of interventricular septal hypertrophy, hyper-
dynamic LV contraction, and drag and Venturi forces, creat-
ing systolic anterior motion (SAM) of the anterior leaflet of 
the mitral valve3. Left ventricular outflow tract obstruction 
at rest is observed in ≈25% of the patients with HCM and is 
an independent predictor of poor prognosis4. The annual 
mortality of HCM is 1% and 2% for patients suffering from 
HOCM.[4] Although symptoms are effectively alleviated in 
the majority of symptomatic HOCM patients by negative 
inotropic drugs, namely beta-blockers, verapamil, and 
disopyramide, they are refractory to medical therapy in 
5–10% of the patients5. Surgical myectomy and percutane-
ous alcohol septal ablation have proven efficacy in the 
symptomatic management of this drug-refractory popula-
tion. Alcohol septal ablation was developed as a less 
invasive approach to reduce left ventricular outflow obstruc-

tion by inducing a partially controlled infarct of the basal 
septum with resultant scar formation and left ventricular 
remodeling1. We present the history of a patient suffering 
from HOCM, who was successfully treated by cathe-
ter-based alcohol septal ablation.

Case report
A 40-year-old man was diagnosed with HOCM 8 years ago. 
Despite medical treatment with metoprolol 100 mg twice 
daily, he complained of shortness of breath during exercise 
(NYHA class III). During physical examination, a 3/6 
holosystolic murmur was audible. The echocardiography 
showed left ventricular hypertrophy (septal thickness 30 
mm) with an elevated subvalvular pressure gradient (85 mm 
Hg) across the left ventricular outflow tract with mild to 
moderate mitral regurgitation (Figure 1).
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Figure 2: A guide-wire is advanced into the first septal perforator (A). The 
correct position and fit of the balloon are verified by contrast injection 
through the central catheter lumen(B). The vessel stump after alcohol 
injection and removal of the balloon is shown in (C).Increased echogenicity 
of basal anteroseptum after alcohol injection (D).

Echocardiography showed increased echogenicity of basal 
anteroseptum (Figure 2D) after alcohol injection. Immediately 
after the procedure, the intraventricular pressure gradient 
decreased from 110 to 50 mm Hg (Figure 3). The subvalvular 
pressure gradient across the left ventricular outflow tract 
decreased from 85 to 22 mm Hg. The patient was transferred 
to the coronary care unit and was discharged home four days 
after the intervention. No new heart block was present and 
maximal CK-MB rose to 102 U/l.

Pre- ASA

Post- ASA

Figure 3: Intraventricular pressure gradient before (110 mm 
Hg) & after (50 mm Hg) septal ablation

Discussion
The hypertrophic obstructive cardiomyopathy was 
described first in the late 1950s and was defined as a    
primary myocardial hypertrophy, with dynamic left          

ventricular outflow tract obstruction. The symptoms of 
HOCM can be very different from a typical chest pain, 
dyspnoea, syncope, vertigo, heart failure, uncomfortable 
awareness of the heart beat, fatigue and sudden cardiac 
death6. Our patient complained of shortness of breath during 
exercise (NYHA class III) despite of medical therapy.
 
Echocardiograms from these patients show asymmetric 
septal hypertrophy and systolic anterior motion of the mitral 
valve into the LVOT, leading to resting or provokable 
pressure gradients that can be demonstrated by Doppler 
echocardiography2. our patient had asymmetric septal 
hypertrophy (septal thickness 30 mm, left ventricular poste-
rior wall thickness 21 mm), systolic anterior motion of the 
mitral valve into the LVOT, leading to resting pressure 
gradient (85 mm Hg) with mild to moderate mitral regurgitation.

It has been clearly shown that a gradient of 30 mmHg or 
more is associated with an increased risk of disease progres-
sion, congestive heart failure, stroke and death. The aim of 
the treatment of symptomatic patients with HOCM is to 
improve functional limitations, reduce the extent of the 
outflow obstruction and improve the diastolic filling7. While 
the treatment of obstructive HCM has largely relied on 
pharmacologic management of the disease with beta-block-
ers and calcium channel blockers, a small but important 
subgroup of patients are refractory to medical therapy1. Our 
patient did not respond to medical therapy.

Until 1995, the only invasive therapies available to HOCM 
patients with refractory heart failure symptoms were 
dual-chamber pacing and surgical myotomy-myectomy (the 
Morrow procedure)2. Dual-chamber pacing was initially 
embraced as a promising therapy, but has since been shown 
in randomized trials to reduce LVOT obstruction or improve 
functional capacity only minimally8. The outcomes from 
surgical myotomy-myectomy in selected patients with 
HOCM have been good, with long-term LVOT gradient 
relief and symptomatic improvement in 70%-90% of 
patients up to five years following the procedure9, but  
enthusiasm for this approach has been tempered by a 
relatively high operative mortality rate (1%-8%) and by a 
significant risk for post-operative morbidity (8%-10%)10. 
Complications resulting from the procedure include the 
development of ventricular septal defects, complete heart 
block requiring permanent pacemaker insertion, and surgi-
cal damage to the aortic or mitral valves2. Mechanical 
replacement of the mitral valve and subsequent life-long 
anticoagulation are sometimes needed2.

From 1995 onwards, therapeutic options for HOCM  
dramatically changed by the introduction of percutaneous 
septal ablation11. In 1994, after obtaining ethical approval 
for a limited series of cases to undergo this new procedure, 
Sigwart performed the first three septal ablations in elderly, 
highly symptomatic HOCM patients who were unable to 

tolerate surgical myectomy. The positive results of these 
first cases were published in 199511, followed by a wide-
spread adoption of the new technique.

Septal reduction therapies are largely reserved for the 
subgroup of patients with obstructive HCM who continue to 
experience significant symptomatology despite maximized 
medical therapy: limited functional capacity secondary to 
exertional dyspnea and chest pain classified as NYHA 
III-IV or CCS III-IV1. In addition, the ACC/ESC recom-
mends that two additional selection criteria be employed in 
selecting patients for this procedure 1) septal hypertrophy of 
18mm or more and 2) resting or provocable gradient of 50 
mmHg or more12. However, with the increased experience 
and relative safety of ASA, these criteria have been relaxed 
and the procedure is now used to treat an increasing number 
of patients with obstructive symptoms1.

Table 1 Indications for alcohol septal ablation3:

This procedure (ASA) alleviates symptoms by producing a 
targeted, limited infarction of the upper interventricular 
septum, resulting in an increase in left ventricular outflow 
tract (LVOT) diameter, a decrease in LVOT gradient, and 
regression of the component of LV hypertrophy that is due 
to pressure overload3. Clinical success, with improvement 
in symptoms and reduction in gradient, is achieved in the 
great majority of patients with either resting or provocable 
LVOT obstruction. The principal morbidity of the proce-
dure is complete heart block, resulting in some patients in 
the requirement for a permanent pacemaker. The introduc-
tion of myocardial contrast echocardiography as a compo-
nent of the ASA procedure has contributed to the induction 
of smaller myocardial infarctions with lower dosages of 
alcohol and, in turn, fewer complications. Non-randomized 
comparisons of septal ablation and septal myectomy have 
shown similar mortality rates and post–procedure New York 
Heart Association class for the two procedures3. Meta-anal-
yses of comparative studies of ASA and septal myectomy 
have shown no difference in mortality or post–procedure 
NYHA class between the two procedures13,14. A report 
comparing meta-analyses of 19 ASA and 8 myectomy 

studies demonstrated lower all-cause mortality and sudden 
cardiac death rates after ASA after adjustment for baseline 
characteristics, with no difference in NYHA class15.

Conclusion 
Although surgical myectomy has set the standard of therapy 
for drug-resistant HOCM, alcohol septal ablation has devel-
oped as a safe and attractive modality to treat these patients.  
Data indicate that medium–term functional and haemody-
namic success of ASA is high and similar to that of surgery, 
with the advantage that it may be performed in patients for 
whom surgery may be considered unsuitable. Longer–term 
follow–up is needed to permit judgment of the durability of 
the benefit of ASA. Benefits of ASA in comparison to 
myectomy include shorter hospital stay, less pain, and 
avoidance of complications associated with surgery and 
cardiopulmonary bypass. Our first experience of alcohol 
septal ablation demonstrated immediate LVOT pressure 
gradient reduction without significant complication. ASA 
will be a new therapeutic modality to treat HOCM in our 
institution.
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Introduction
Hypertrophic cardiomyopathy (HCM) is a genetic cadiomy-
opathy inherited as an autosomal dominant trait and charac-
terized by asymmetrical septal hypertrophy unexplained by 
any other cardiac disease1. Some patients with HCM have 
no symptoms, while others have significant dyspnea, 
angina, or syncope; a subset of patients is at risk of sudden 
cardiac death2. Hypertrophic cardiomyopathy patients with 
LV outflow tract (LVOT) gradients under resting conditions 
or with provocation (as with Valsalva manoeuvre or 
exercise) are classified as having hypertrophic obstructive 
cardiomyopathy (HOCM). Obstruction results from a 
combination of interventricular septal hypertrophy, hyper-
dynamic LV contraction, and drag and Venturi forces, creat-
ing systolic anterior motion (SAM) of the anterior leaflet of 
the mitral valve3. Left ventricular outflow tract obstruction 
at rest is observed in ≈25% of the patients with HCM and is 
an independent predictor of poor prognosis4. The annual 
mortality of HCM is 1% and 2% for patients suffering from 
HOCM.[4] Although symptoms are effectively alleviated in 
the majority of symptomatic HOCM patients by negative 
inotropic drugs, namely beta-blockers, verapamil, and 
disopyramide, they are refractory to medical therapy in 
5–10% of the patients5. Surgical myectomy and percutane-
ous alcohol septal ablation have proven efficacy in the 
symptomatic management of this drug-refractory popula-
tion. Alcohol septal ablation was developed as a less 
invasive approach to reduce left ventricular outflow obstruc-

tion by inducing a partially controlled infarct of the basal 
septum with resultant scar formation and left ventricular 
remodeling1. We present the history of a patient suffering 
from HOCM, who was successfully treated by cathe-
ter-based alcohol septal ablation.

Case report
A 40-year-old man was diagnosed with HOCM 8 years ago. 
Despite medical treatment with metoprolol 100 mg twice 
daily, he complained of shortness of breath during exercise 
(NYHA class III). During physical examination, a 3/6 
holosystolic murmur was audible. The echocardiography 
showed left ventricular hypertrophy (septal thickness 30 
mm) with an elevated subvalvular pressure gradient (85 mm 
Hg) across the left ventricular outflow tract with mild to 
moderate mitral regurgitation (Figure 1).
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Figure 2: A guide-wire is advanced into the first septal perforator (A). The 
correct position and fit of the balloon are verified by contrast injection 
through the central catheter lumen(B). The vessel stump after alcohol 
injection and removal of the balloon is shown in (C).Increased echogenicity 
of basal anteroseptum after alcohol injection (D).

Echocardiography showed increased echogenicity of basal 
anteroseptum (Figure 2D) after alcohol injection. Immediately 
after the procedure, the intraventricular pressure gradient 
decreased from 110 to 50 mm Hg (Figure 3). The subvalvular 
pressure gradient across the left ventricular outflow tract 
decreased from 85 to 22 mm Hg. The patient was transferred 
to the coronary care unit and was discharged home four days 
after the intervention. No new heart block was present and 
maximal CK-MB rose to 102 U/l.

Pre- ASA

Post- ASA

Figure 3: Intraventricular pressure gradient before (110 mm 
Hg) & after (50 mm Hg) septal ablation

Discussion
The hypertrophic obstructive cardiomyopathy was 
described first in the late 1950s and was defined as a    
primary myocardial hypertrophy, with dynamic left          

ventricular outflow tract obstruction. The symptoms of 
HOCM can be very different from a typical chest pain, 
dyspnoea, syncope, vertigo, heart failure, uncomfortable 
awareness of the heart beat, fatigue and sudden cardiac 
death6. Our patient complained of shortness of breath during 
exercise (NYHA class III) despite of medical therapy.
 
Echocardiograms from these patients show asymmetric 
septal hypertrophy and systolic anterior motion of the mitral 
valve into the LVOT, leading to resting or provokable 
pressure gradients that can be demonstrated by Doppler 
echocardiography2. our patient had asymmetric septal 
hypertrophy (septal thickness 30 mm, left ventricular poste-
rior wall thickness 21 mm), systolic anterior motion of the 
mitral valve into the LVOT, leading to resting pressure 
gradient (85 mm Hg) with mild to moderate mitral regurgitation.

It has been clearly shown that a gradient of 30 mmHg or 
more is associated with an increased risk of disease progres-
sion, congestive heart failure, stroke and death. The aim of 
the treatment of symptomatic patients with HOCM is to 
improve functional limitations, reduce the extent of the 
outflow obstruction and improve the diastolic filling7. While 
the treatment of obstructive HCM has largely relied on 
pharmacologic management of the disease with beta-block-
ers and calcium channel blockers, a small but important 
subgroup of patients are refractory to medical therapy1. Our 
patient did not respond to medical therapy.

Until 1995, the only invasive therapies available to HOCM 
patients with refractory heart failure symptoms were 
dual-chamber pacing and surgical myotomy-myectomy (the 
Morrow procedure)2. Dual-chamber pacing was initially 
embraced as a promising therapy, but has since been shown 
in randomized trials to reduce LVOT obstruction or improve 
functional capacity only minimally8. The outcomes from 
surgical myotomy-myectomy in selected patients with 
HOCM have been good, with long-term LVOT gradient 
relief and symptomatic improvement in 70%-90% of 
patients up to five years following the procedure9, but  
enthusiasm for this approach has been tempered by a 
relatively high operative mortality rate (1%-8%) and by a 
significant risk for post-operative morbidity (8%-10%)10. 
Complications resulting from the procedure include the 
development of ventricular septal defects, complete heart 
block requiring permanent pacemaker insertion, and surgi-
cal damage to the aortic or mitral valves2. Mechanical 
replacement of the mitral valve and subsequent life-long 
anticoagulation are sometimes needed2.

From 1995 onwards, therapeutic options for HOCM  
dramatically changed by the introduction of percutaneous 
septal ablation11. In 1994, after obtaining ethical approval 
for a limited series of cases to undergo this new procedure, 
Sigwart performed the first three septal ablations in elderly, 
highly symptomatic HOCM patients who were unable to 

tolerate surgical myectomy. The positive results of these 
first cases were published in 199511, followed by a wide-
spread adoption of the new technique.

Septal reduction therapies are largely reserved for the 
subgroup of patients with obstructive HCM who continue to 
experience significant symptomatology despite maximized 
medical therapy: limited functional capacity secondary to 
exertional dyspnea and chest pain classified as NYHA 
III-IV or CCS III-IV1. In addition, the ACC/ESC recom-
mends that two additional selection criteria be employed in 
selecting patients for this procedure 1) septal hypertrophy of 
18mm or more and 2) resting or provocable gradient of 50 
mmHg or more12. However, with the increased experience 
and relative safety of ASA, these criteria have been relaxed 
and the procedure is now used to treat an increasing number 
of patients with obstructive symptoms1.

Table 1 Indications for alcohol septal ablation3:

This procedure (ASA) alleviates symptoms by producing a 
targeted, limited infarction of the upper interventricular 
septum, resulting in an increase in left ventricular outflow 
tract (LVOT) diameter, a decrease in LVOT gradient, and 
regression of the component of LV hypertrophy that is due 
to pressure overload3. Clinical success, with improvement 
in symptoms and reduction in gradient, is achieved in the 
great majority of patients with either resting or provocable 
LVOT obstruction. The principal morbidity of the proce-
dure is complete heart block, resulting in some patients in 
the requirement for a permanent pacemaker. The introduc-
tion of myocardial contrast echocardiography as a compo-
nent of the ASA procedure has contributed to the induction 
of smaller myocardial infarctions with lower dosages of 
alcohol and, in turn, fewer complications. Non-randomized 
comparisons of septal ablation and septal myectomy have 
shown similar mortality rates and post–procedure New York 
Heart Association class for the two procedures3. Meta-anal-
yses of comparative studies of ASA and septal myectomy 
have shown no difference in mortality or post–procedure 
NYHA class between the two procedures13,14. A report 
comparing meta-analyses of 19 ASA and 8 myectomy 

studies demonstrated lower all-cause mortality and sudden 
cardiac death rates after ASA after adjustment for baseline 
characteristics, with no difference in NYHA class15.

Conclusion 
Although surgical myectomy has set the standard of therapy 
for drug-resistant HOCM, alcohol septal ablation has devel-
oped as a safe and attractive modality to treat these patients.  
Data indicate that medium–term functional and haemody-
namic success of ASA is high and similar to that of surgery, 
with the advantage that it may be performed in patients for 
whom surgery may be considered unsuitable. Longer–term 
follow–up is needed to permit judgment of the durability of 
the benefit of ASA. Benefits of ASA in comparison to 
myectomy include shorter hospital stay, less pain, and 
avoidance of complications associated with surgery and 
cardiopulmonary bypass. Our first experience of alcohol 
septal ablation demonstrated immediate LVOT pressure 
gradient reduction without significant complication. ASA 
will be a new therapeutic modality to treat HOCM in our 
institution.
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Introduction
Hypertrophic cardiomyopathy (HCM) is a genetic cadiomy-
opathy inherited as an autosomal dominant trait and charac-
terized by asymmetrical septal hypertrophy unexplained by 
any other cardiac disease1. Some patients with HCM have 
no symptoms, while others have significant dyspnea, 
angina, or syncope; a subset of patients is at risk of sudden 
cardiac death2. Hypertrophic cardiomyopathy patients with 
LV outflow tract (LVOT) gradients under resting conditions 
or with provocation (as with Valsalva manoeuvre or 
exercise) are classified as having hypertrophic obstructive 
cardiomyopathy (HOCM). Obstruction results from a 
combination of interventricular septal hypertrophy, hyper-
dynamic LV contraction, and drag and Venturi forces, creat-
ing systolic anterior motion (SAM) of the anterior leaflet of 
the mitral valve3. Left ventricular outflow tract obstruction 
at rest is observed in ≈25% of the patients with HCM and is 
an independent predictor of poor prognosis4. The annual 
mortality of HCM is 1% and 2% for patients suffering from 
HOCM.[4] Although symptoms are effectively alleviated in 
the majority of symptomatic HOCM patients by negative 
inotropic drugs, namely beta-blockers, verapamil, and 
disopyramide, they are refractory to medical therapy in 
5–10% of the patients5. Surgical myectomy and percutane-
ous alcohol septal ablation have proven efficacy in the 
symptomatic management of this drug-refractory popula-
tion. Alcohol septal ablation was developed as a less 
invasive approach to reduce left ventricular outflow obstruc-

tion by inducing a partially controlled infarct of the basal 
septum with resultant scar formation and left ventricular 
remodeling1. We present the history of a patient suffering 
from HOCM, who was successfully treated by cathe-
ter-based alcohol septal ablation.

Case report
A 40-year-old man was diagnosed with HOCM 8 years ago. 
Despite medical treatment with metoprolol 100 mg twice 
daily, he complained of shortness of breath during exercise 
(NYHA class III). During physical examination, a 3/6 
holosystolic murmur was audible. The echocardiography 
showed left ventricular hypertrophy (septal thickness 30 
mm) with an elevated subvalvular pressure gradient (85 mm 
Hg) across the left ventricular outflow tract with mild to 
moderate mitral regurgitation (Figure 1).
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Figure 2: A guide-wire is advanced into the first septal perforator (A). The 
correct position and fit of the balloon are verified by contrast injection 
through the central catheter lumen(B). The vessel stump after alcohol 
injection and removal of the balloon is shown in (C).Increased echogenicity 
of basal anteroseptum after alcohol injection (D).

Echocardiography showed increased echogenicity of basal 
anteroseptum (Figure 2D) after alcohol injection. Immediately 
after the procedure, the intraventricular pressure gradient 
decreased from 110 to 50 mm Hg (Figure 3). The subvalvular 
pressure gradient across the left ventricular outflow tract 
decreased from 85 to 22 mm Hg. The patient was transferred 
to the coronary care unit and was discharged home four days 
after the intervention. No new heart block was present and 
maximal CK-MB rose to 102 U/l.
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Figure 3: Intraventricular pressure gradient before (110 mm 
Hg) & after (50 mm Hg) septal ablation

Discussion
The hypertrophic obstructive cardiomyopathy was 
described first in the late 1950s and was defined as a    
primary myocardial hypertrophy, with dynamic left          

ventricular outflow tract obstruction. The symptoms of 
HOCM can be very different from a typical chest pain, 
dyspnoea, syncope, vertigo, heart failure, uncomfortable 
awareness of the heart beat, fatigue and sudden cardiac 
death6. Our patient complained of shortness of breath during 
exercise (NYHA class III) despite of medical therapy.
 
Echocardiograms from these patients show asymmetric 
septal hypertrophy and systolic anterior motion of the mitral 
valve into the LVOT, leading to resting or provokable 
pressure gradients that can be demonstrated by Doppler 
echocardiography2. our patient had asymmetric septal 
hypertrophy (septal thickness 30 mm, left ventricular poste-
rior wall thickness 21 mm), systolic anterior motion of the 
mitral valve into the LVOT, leading to resting pressure 
gradient (85 mm Hg) with mild to moderate mitral regurgitation.

It has been clearly shown that a gradient of 30 mmHg or 
more is associated with an increased risk of disease progres-
sion, congestive heart failure, stroke and death. The aim of 
the treatment of symptomatic patients with HOCM is to 
improve functional limitations, reduce the extent of the 
outflow obstruction and improve the diastolic filling7. While 
the treatment of obstructive HCM has largely relied on 
pharmacologic management of the disease with beta-block-
ers and calcium channel blockers, a small but important 
subgroup of patients are refractory to medical therapy1. Our 
patient did not respond to medical therapy.

Until 1995, the only invasive therapies available to HOCM 
patients with refractory heart failure symptoms were 
dual-chamber pacing and surgical myotomy-myectomy (the 
Morrow procedure)2. Dual-chamber pacing was initially 
embraced as a promising therapy, but has since been shown 
in randomized trials to reduce LVOT obstruction or improve 
functional capacity only minimally8. The outcomes from 
surgical myotomy-myectomy in selected patients with 
HOCM have been good, with long-term LVOT gradient 
relief and symptomatic improvement in 70%-90% of 
patients up to five years following the procedure9, but  
enthusiasm for this approach has been tempered by a 
relatively high operative mortality rate (1%-8%) and by a 
significant risk for post-operative morbidity (8%-10%)10. 
Complications resulting from the procedure include the 
development of ventricular septal defects, complete heart 
block requiring permanent pacemaker insertion, and surgi-
cal damage to the aortic or mitral valves2. Mechanical 
replacement of the mitral valve and subsequent life-long 
anticoagulation are sometimes needed2.

From 1995 onwards, therapeutic options for HOCM  
dramatically changed by the introduction of percutaneous 
septal ablation11. In 1994, after obtaining ethical approval 
for a limited series of cases to undergo this new procedure, 
Sigwart performed the first three septal ablations in elderly, 
highly symptomatic HOCM patients who were unable to 

tolerate surgical myectomy. The positive results of these 
first cases were published in 199511, followed by a wide-
spread adoption of the new technique.

Septal reduction therapies are largely reserved for the 
subgroup of patients with obstructive HCM who continue to 
experience significant symptomatology despite maximized 
medical therapy: limited functional capacity secondary to 
exertional dyspnea and chest pain classified as NYHA 
III-IV or CCS III-IV1. In addition, the ACC/ESC recom-
mends that two additional selection criteria be employed in 
selecting patients for this procedure 1) septal hypertrophy of 
18mm or more and 2) resting or provocable gradient of 50 
mmHg or more12. However, with the increased experience 
and relative safety of ASA, these criteria have been relaxed 
and the procedure is now used to treat an increasing number 
of patients with obstructive symptoms1.

Table 1 Indications for alcohol septal ablation3:

This procedure (ASA) alleviates symptoms by producing a 
targeted, limited infarction of the upper interventricular 
septum, resulting in an increase in left ventricular outflow 
tract (LVOT) diameter, a decrease in LVOT gradient, and 
regression of the component of LV hypertrophy that is due 
to pressure overload3. Clinical success, with improvement 
in symptoms and reduction in gradient, is achieved in the 
great majority of patients with either resting or provocable 
LVOT obstruction. The principal morbidity of the proce-
dure is complete heart block, resulting in some patients in 
the requirement for a permanent pacemaker. The introduc-
tion of myocardial contrast echocardiography as a compo-
nent of the ASA procedure has contributed to the induction 
of smaller myocardial infarctions with lower dosages of 
alcohol and, in turn, fewer complications. Non-randomized 
comparisons of septal ablation and septal myectomy have 
shown similar mortality rates and post–procedure New York 
Heart Association class for the two procedures3. Meta-anal-
yses of comparative studies of ASA and septal myectomy 
have shown no difference in mortality or post–procedure 
NYHA class between the two procedures13,14. A report 
comparing meta-analyses of 19 ASA and 8 myectomy 

studies demonstrated lower all-cause mortality and sudden 
cardiac death rates after ASA after adjustment for baseline 
characteristics, with no difference in NYHA class15.

Conclusion 
Although surgical myectomy has set the standard of therapy 
for drug-resistant HOCM, alcohol septal ablation has devel-
oped as a safe and attractive modality to treat these patients.  
Data indicate that medium–term functional and haemody-
namic success of ASA is high and similar to that of surgery, 
with the advantage that it may be performed in patients for 
whom surgery may be considered unsuitable. Longer–term 
follow–up is needed to permit judgment of the durability of 
the benefit of ASA. Benefits of ASA in comparison to 
myectomy include shorter hospital stay, less pain, and 
avoidance of complications associated with surgery and 
cardiopulmonary bypass. Our first experience of alcohol 
septal ablation demonstrated immediate LVOT pressure 
gradient reduction without significant complication. ASA 
will be a new therapeutic modality to treat HOCM in our 
institution.
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Figure 1: Asymmetric septal hypertrophy (septal thickness 30 mm, left 
ventricular posterior wall thickness 21 mm), LVOT pressure gradient (85 
mm Hg).

Coronary angiography was performed via femoral access 
and a temporary pacemaker wire positioned in the right 
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positioned in the left ventricular apex to allow simultaneous 
left ventricular and aortic pressure measurements. The left 
coronary artery was engaged and a baseline outflow tract 
gradient was recorded invasively and echocardiographically. 
The subvalvular pressure gradient across the left ventricular 
outflow tract was 85 mm Hg. During catheterisation, the 
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Hg. Anticoagulation with IV heparin was administered. 
Adequate sedation and opioid analgaesia was given due to 
expected pain related to septal ischaemia and injury. A 
coronary moderate support guidewire was then positioned 
into the first septal perforator (Figure 2A). Subsequently, a 
compliant over-the-wire balloon was advanced over the 
coronary guidewire into the septal perforator. It was inflated 
to nominal pressure and coronary angiography was 
performed to demonstrate septal perforator occlusion and 
confirm uncompromised LAD flow (Figure 2B). The artery 
was occluded by the balloon catheter and 1 ml of absolute 
ethanol (96%) was applied. After five minutes, the balloon 
was deflated. Final angiography was performed (Figure 2C).
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Introduction
Hypertrophic cardiomyopathy (HCM) is a genetic cadiomy-
opathy inherited as an autosomal dominant trait and charac-
terized by asymmetrical septal hypertrophy unexplained by 
any other cardiac disease1. Some patients with HCM have 
no symptoms, while others have significant dyspnea, 
angina, or syncope; a subset of patients is at risk of sudden 
cardiac death2. Hypertrophic cardiomyopathy patients with 
LV outflow tract (LVOT) gradients under resting conditions 
or with provocation (as with Valsalva manoeuvre or 
exercise) are classified as having hypertrophic obstructive 
cardiomyopathy (HOCM). Obstruction results from a 
combination of interventricular septal hypertrophy, hyper-
dynamic LV contraction, and drag and Venturi forces, creat-
ing systolic anterior motion (SAM) of the anterior leaflet of 
the mitral valve3. Left ventricular outflow tract obstruction 
at rest is observed in ≈25% of the patients with HCM and is 
an independent predictor of poor prognosis4. The annual 
mortality of HCM is 1% and 2% for patients suffering from 
HOCM.[4] Although symptoms are effectively alleviated in 
the majority of symptomatic HOCM patients by negative 
inotropic drugs, namely beta-blockers, verapamil, and 
disopyramide, they are refractory to medical therapy in 
5–10% of the patients5. Surgical myectomy and percutane-
ous alcohol septal ablation have proven efficacy in the 
symptomatic management of this drug-refractory popula-
tion. Alcohol septal ablation was developed as a less 
invasive approach to reduce left ventricular outflow obstruc-

tion by inducing a partially controlled infarct of the basal 
septum with resultant scar formation and left ventricular 
remodeling1. We present the history of a patient suffering 
from HOCM, who was successfully treated by cathe-
ter-based alcohol septal ablation.

Case report
A 40-year-old man was diagnosed with HOCM 8 years ago. 
Despite medical treatment with metoprolol 100 mg twice 
daily, he complained of shortness of breath during exercise 
(NYHA class III). During physical examination, a 3/6 
holosystolic murmur was audible. The echocardiography 
showed left ventricular hypertrophy (septal thickness 30 
mm) with an elevated subvalvular pressure gradient (85 mm 
Hg) across the left ventricular outflow tract with mild to 
moderate mitral regurgitation (Figure 1).
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Figure 2: A guide-wire is advanced into the first septal perforator (A). The 
correct position and fit of the balloon are verified by contrast injection 
through the central catheter lumen(B). The vessel stump after alcohol 
injection and removal of the balloon is shown in (C).Increased echogenicity 
of basal anteroseptum after alcohol injection (D).

Echocardiography showed increased echogenicity of basal 
anteroseptum (Figure 2D) after alcohol injection. Immediately 
after the procedure, the intraventricular pressure gradient 
decreased from 110 to 50 mm Hg (Figure 3). The subvalvular 
pressure gradient across the left ventricular outflow tract 
decreased from 85 to 22 mm Hg. The patient was transferred 
to the coronary care unit and was discharged home four days 
after the intervention. No new heart block was present and 
maximal CK-MB rose to 102 U/l.
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Figure 3: Intraventricular pressure gradient before (110 mm 
Hg) & after (50 mm Hg) septal ablation

Discussion
The hypertrophic obstructive cardiomyopathy was 
described first in the late 1950s and was defined as a    
primary myocardial hypertrophy, with dynamic left          

ventricular outflow tract obstruction. The symptoms of 
HOCM can be very different from a typical chest pain, 
dyspnoea, syncope, vertigo, heart failure, uncomfortable 
awareness of the heart beat, fatigue and sudden cardiac 
death6. Our patient complained of shortness of breath during 
exercise (NYHA class III) despite of medical therapy.
 
Echocardiograms from these patients show asymmetric 
septal hypertrophy and systolic anterior motion of the mitral 
valve into the LVOT, leading to resting or provokable 
pressure gradients that can be demonstrated by Doppler 
echocardiography2. our patient had asymmetric septal 
hypertrophy (septal thickness 30 mm, left ventricular poste-
rior wall thickness 21 mm), systolic anterior motion of the 
mitral valve into the LVOT, leading to resting pressure 
gradient (85 mm Hg) with mild to moderate mitral regurgitation.

It has been clearly shown that a gradient of 30 mmHg or 
more is associated with an increased risk of disease progres-
sion, congestive heart failure, stroke and death. The aim of 
the treatment of symptomatic patients with HOCM is to 
improve functional limitations, reduce the extent of the 
outflow obstruction and improve the diastolic filling7. While 
the treatment of obstructive HCM has largely relied on 
pharmacologic management of the disease with beta-block-
ers and calcium channel blockers, a small but important 
subgroup of patients are refractory to medical therapy1. Our 
patient did not respond to medical therapy.

Until 1995, the only invasive therapies available to HOCM 
patients with refractory heart failure symptoms were 
dual-chamber pacing and surgical myotomy-myectomy (the 
Morrow procedure)2. Dual-chamber pacing was initially 
embraced as a promising therapy, but has since been shown 
in randomized trials to reduce LVOT obstruction or improve 
functional capacity only minimally8. The outcomes from 
surgical myotomy-myectomy in selected patients with 
HOCM have been good, with long-term LVOT gradient 
relief and symptomatic improvement in 70%-90% of 
patients up to five years following the procedure9, but  
enthusiasm for this approach has been tempered by a 
relatively high operative mortality rate (1%-8%) and by a 
significant risk for post-operative morbidity (8%-10%)10. 
Complications resulting from the procedure include the 
development of ventricular septal defects, complete heart 
block requiring permanent pacemaker insertion, and surgi-
cal damage to the aortic or mitral valves2. Mechanical 
replacement of the mitral valve and subsequent life-long 
anticoagulation are sometimes needed2.

From 1995 onwards, therapeutic options for HOCM  
dramatically changed by the introduction of percutaneous 
septal ablation11. In 1994, after obtaining ethical approval 
for a limited series of cases to undergo this new procedure, 
Sigwart performed the first three septal ablations in elderly, 
highly symptomatic HOCM patients who were unable to 

tolerate surgical myectomy. The positive results of these 
first cases were published in 199511, followed by a wide-
spread adoption of the new technique.

Septal reduction therapies are largely reserved for the 
subgroup of patients with obstructive HCM who continue to 
experience significant symptomatology despite maximized 
medical therapy: limited functional capacity secondary to 
exertional dyspnea and chest pain classified as NYHA 
III-IV or CCS III-IV1. In addition, the ACC/ESC recom-
mends that two additional selection criteria be employed in 
selecting patients for this procedure 1) septal hypertrophy of 
18mm or more and 2) resting or provocable gradient of 50 
mmHg or more12. However, with the increased experience 
and relative safety of ASA, these criteria have been relaxed 
and the procedure is now used to treat an increasing number 
of patients with obstructive symptoms1.

Table 1 Indications for alcohol septal ablation3:

This procedure (ASA) alleviates symptoms by producing a 
targeted, limited infarction of the upper interventricular 
septum, resulting in an increase in left ventricular outflow 
tract (LVOT) diameter, a decrease in LVOT gradient, and 
regression of the component of LV hypertrophy that is due 
to pressure overload3. Clinical success, with improvement 
in symptoms and reduction in gradient, is achieved in the 
great majority of patients with either resting or provocable 
LVOT obstruction. The principal morbidity of the proce-
dure is complete heart block, resulting in some patients in 
the requirement for a permanent pacemaker. The introduc-
tion of myocardial contrast echocardiography as a compo-
nent of the ASA procedure has contributed to the induction 
of smaller myocardial infarctions with lower dosages of 
alcohol and, in turn, fewer complications. Non-randomized 
comparisons of septal ablation and septal myectomy have 
shown similar mortality rates and post–procedure New York 
Heart Association class for the two procedures3. Meta-anal-
yses of comparative studies of ASA and septal myectomy 
have shown no difference in mortality or post–procedure 
NYHA class between the two procedures13,14. A report 
comparing meta-analyses of 19 ASA and 8 myectomy 

studies demonstrated lower all-cause mortality and sudden 
cardiac death rates after ASA after adjustment for baseline 
characteristics, with no difference in NYHA class15.

Conclusion 
Although surgical myectomy has set the standard of therapy 
for drug-resistant HOCM, alcohol septal ablation has devel-
oped as a safe and attractive modality to treat these patients.  
Data indicate that medium–term functional and haemody-
namic success of ASA is high and similar to that of surgery, 
with the advantage that it may be performed in patients for 
whom surgery may be considered unsuitable. Longer–term 
follow–up is needed to permit judgment of the durability of 
the benefit of ASA. Benefits of ASA in comparison to 
myectomy include shorter hospital stay, less pain, and 
avoidance of complications associated with surgery and 
cardiopulmonary bypass. Our first experience of alcohol 
septal ablation demonstrated immediate LVOT pressure 
gradient reduction without significant complication. ASA 
will be a new therapeutic modality to treat HOCM in our 
institution.
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and a temporary pacemaker wire positioned in the right 
ventricle. Via separate arterial access, a pigtail catheter was 
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into the first septal perforator (Figure 2A). Subsequently, a 
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coronary guidewire into the septal perforator. It was inflated 
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Introduction
Hypertrophic cardiomyopathy (HCM) is a genetic cadiomy-
opathy inherited as an autosomal dominant trait and charac-
terized by asymmetrical septal hypertrophy unexplained by 
any other cardiac disease1. Some patients with HCM have 
no symptoms, while others have significant dyspnea, 
angina, or syncope; a subset of patients is at risk of sudden 
cardiac death2. Hypertrophic cardiomyopathy patients with 
LV outflow tract (LVOT) gradients under resting conditions 
or with provocation (as with Valsalva manoeuvre or 
exercise) are classified as having hypertrophic obstructive 
cardiomyopathy (HOCM). Obstruction results from a 
combination of interventricular septal hypertrophy, hyper-
dynamic LV contraction, and drag and Venturi forces, creat-
ing systolic anterior motion (SAM) of the anterior leaflet of 
the mitral valve3. Left ventricular outflow tract obstruction 
at rest is observed in ≈25% of the patients with HCM and is 
an independent predictor of poor prognosis4. The annual 
mortality of HCM is 1% and 2% for patients suffering from 
HOCM.[4] Although symptoms are effectively alleviated in 
the majority of symptomatic HOCM patients by negative 
inotropic drugs, namely beta-blockers, verapamil, and 
disopyramide, they are refractory to medical therapy in 
5–10% of the patients5. Surgical myectomy and percutane-
ous alcohol septal ablation have proven efficacy in the 
symptomatic management of this drug-refractory popula-
tion. Alcohol septal ablation was developed as a less 
invasive approach to reduce left ventricular outflow obstruc-

tion by inducing a partially controlled infarct of the basal 
septum with resultant scar formation and left ventricular 
remodeling1. We present the history of a patient suffering 
from HOCM, who was successfully treated by cathe-
ter-based alcohol septal ablation.

Case report
A 40-year-old man was diagnosed with HOCM 8 years ago. 
Despite medical treatment with metoprolol 100 mg twice 
daily, he complained of shortness of breath during exercise 
(NYHA class III). During physical examination, a 3/6 
holosystolic murmur was audible. The echocardiography 
showed left ventricular hypertrophy (septal thickness 30 
mm) with an elevated subvalvular pressure gradient (85 mm 
Hg) across the left ventricular outflow tract with mild to 
moderate mitral regurgitation (Figure 1).
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Figure 2: A guide-wire is advanced into the first septal perforator (A). The 
correct position and fit of the balloon are verified by contrast injection 
through the central catheter lumen(B). The vessel stump after alcohol 
injection and removal of the balloon is shown in (C).Increased echogenicity 
of basal anteroseptum after alcohol injection (D).

Echocardiography showed increased echogenicity of basal 
anteroseptum (Figure 2D) after alcohol injection. Immediately 
after the procedure, the intraventricular pressure gradient 
decreased from 110 to 50 mm Hg (Figure 3). The subvalvular 
pressure gradient across the left ventricular outflow tract 
decreased from 85 to 22 mm Hg. The patient was transferred 
to the coronary care unit and was discharged home four days 
after the intervention. No new heart block was present and 
maximal CK-MB rose to 102 U/l.

Pre- ASA

Post- ASA

Figure 3: Intraventricular pressure gradient before (110 mm 
Hg) & after (50 mm Hg) septal ablation

Discussion
The hypertrophic obstructive cardiomyopathy was 
described first in the late 1950s and was defined as a    
primary myocardial hypertrophy, with dynamic left          

ventricular outflow tract obstruction. The symptoms of 
HOCM can be very different from a typical chest pain, 
dyspnoea, syncope, vertigo, heart failure, uncomfortable 
awareness of the heart beat, fatigue and sudden cardiac 
death6. Our patient complained of shortness of breath during 
exercise (NYHA class III) despite of medical therapy.
 
Echocardiograms from these patients show asymmetric 
septal hypertrophy and systolic anterior motion of the mitral 
valve into the LVOT, leading to resting or provokable 
pressure gradients that can be demonstrated by Doppler 
echocardiography2. our patient had asymmetric septal 
hypertrophy (septal thickness 30 mm, left ventricular poste-
rior wall thickness 21 mm), systolic anterior motion of the 
mitral valve into the LVOT, leading to resting pressure 
gradient (85 mm Hg) with mild to moderate mitral regurgitation.

It has been clearly shown that a gradient of 30 mmHg or 
more is associated with an increased risk of disease progres-
sion, congestive heart failure, stroke and death. The aim of 
the treatment of symptomatic patients with HOCM is to 
improve functional limitations, reduce the extent of the 
outflow obstruction and improve the diastolic filling7. While 
the treatment of obstructive HCM has largely relied on 
pharmacologic management of the disease with beta-block-
ers and calcium channel blockers, a small but important 
subgroup of patients are refractory to medical therapy1. Our 
patient did not respond to medical therapy.

Until 1995, the only invasive therapies available to HOCM 
patients with refractory heart failure symptoms were 
dual-chamber pacing and surgical myotomy-myectomy (the 
Morrow procedure)2. Dual-chamber pacing was initially 
embraced as a promising therapy, but has since been shown 
in randomized trials to reduce LVOT obstruction or improve 
functional capacity only minimally8. The outcomes from 
surgical myotomy-myectomy in selected patients with 
HOCM have been good, with long-term LVOT gradient 
relief and symptomatic improvement in 70%-90% of 
patients up to five years following the procedure9, but  
enthusiasm for this approach has been tempered by a 
relatively high operative mortality rate (1%-8%) and by a 
significant risk for post-operative morbidity (8%-10%)10. 
Complications resulting from the procedure include the 
development of ventricular septal defects, complete heart 
block requiring permanent pacemaker insertion, and surgi-
cal damage to the aortic or mitral valves2. Mechanical 
replacement of the mitral valve and subsequent life-long 
anticoagulation are sometimes needed2.

From 1995 onwards, therapeutic options for HOCM  
dramatically changed by the introduction of percutaneous 
septal ablation11. In 1994, after obtaining ethical approval 
for a limited series of cases to undergo this new procedure, 
Sigwart performed the first three septal ablations in elderly, 
highly symptomatic HOCM patients who were unable to 

tolerate surgical myectomy. The positive results of these 
first cases were published in 199511, followed by a wide-
spread adoption of the new technique.

Septal reduction therapies are largely reserved for the 
subgroup of patients with obstructive HCM who continue to 
experience significant symptomatology despite maximized 
medical therapy: limited functional capacity secondary to 
exertional dyspnea and chest pain classified as NYHA 
III-IV or CCS III-IV1. In addition, the ACC/ESC recom-
mends that two additional selection criteria be employed in 
selecting patients for this procedure 1) septal hypertrophy of 
18mm or more and 2) resting or provocable gradient of 50 
mmHg or more12. However, with the increased experience 
and relative safety of ASA, these criteria have been relaxed 
and the procedure is now used to treat an increasing number 
of patients with obstructive symptoms1.

Table 1 Indications for alcohol septal ablation3:

This procedure (ASA) alleviates symptoms by producing a 
targeted, limited infarction of the upper interventricular 
septum, resulting in an increase in left ventricular outflow 
tract (LVOT) diameter, a decrease in LVOT gradient, and 
regression of the component of LV hypertrophy that is due 
to pressure overload3. Clinical success, with improvement 
in symptoms and reduction in gradient, is achieved in the 
great majority of patients with either resting or provocable 
LVOT obstruction. The principal morbidity of the proce-
dure is complete heart block, resulting in some patients in 
the requirement for a permanent pacemaker. The introduc-
tion of myocardial contrast echocardiography as a compo-
nent of the ASA procedure has contributed to the induction 
of smaller myocardial infarctions with lower dosages of 
alcohol and, in turn, fewer complications. Non-randomized 
comparisons of septal ablation and septal myectomy have 
shown similar mortality rates and post–procedure New York 
Heart Association class for the two procedures3. Meta-anal-
yses of comparative studies of ASA and septal myectomy 
have shown no difference in mortality or post–procedure 
NYHA class between the two procedures13,14. A report 
comparing meta-analyses of 19 ASA and 8 myectomy 

studies demonstrated lower all-cause mortality and sudden 
cardiac death rates after ASA after adjustment for baseline 
characteristics, with no difference in NYHA class15.

Conclusion 
Although surgical myectomy has set the standard of therapy 
for drug-resistant HOCM, alcohol septal ablation has devel-
oped as a safe and attractive modality to treat these patients.  
Data indicate that medium–term functional and haemody-
namic success of ASA is high and similar to that of surgery, 
with the advantage that it may be performed in patients for 
whom surgery may be considered unsuitable. Longer–term 
follow–up is needed to permit judgment of the durability of 
the benefit of ASA. Benefits of ASA in comparison to 
myectomy include shorter hospital stay, less pain, and 
avoidance of complications associated with surgery and 
cardiopulmonary bypass. Our first experience of alcohol 
septal ablation demonstrated immediate LVOT pressure 
gradient reduction without significant complication. ASA 
will be a new therapeutic modality to treat HOCM in our 
institution.
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