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ABSTRACT
Background: Hypertrophic cardiomyopathy is an autosomal dominant condition affecting males and females across

all ages and ethnicities. This condition results in the thickening of the heart’s myocardium, leading to reduced

cardiac output, with subsequent complications including heart arrhythmias and Sudden Cardiac Death (SCD).

Currently, septal myectomy, a type of open heart surgery, continues to be the gold standard treatment for reducing

the Left Ventricular Outflow Tract (LVOT) obstruction. However, in recent years, septal ablation has emerged as a

newer, less invasive procedure which aims to obliterate the obstruction via injection of alcohol into the hypertrophied

septum.

Objectives: The aim of this systematic literature review is to establish whether septal myectomy or septal ablation is

more effective in prolonging survival in hypertrophic cardiomyopathy patients.

Methodology: The methods used in this research were in accordance to a systematic literature review. The databases:

PubMed, Cochrane and Scopus were utilised to extract relevant studies to further analyse and then to critically

appraise using CASP tools.

Key findings: All studies included in this systematic literature review appreciated that the effects of septal myectomy

and septal ablation were comparable, to an extent, when assessing clinical outcomes and survival for hypertrophic

cardiomyopathy patients.

Conclusion: Despite septal ablation being a more advanced and minimally invasive procedure with optimistic clinical

outcomes, septal myectomy remains superior due to its long-term relief from symptoms and increased likelihood of

survival.
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INTRODUCTION

Background

Hypertrophic cardiomyopathy is a cardiovascular disease which 
can affect both males and females across all ages and ethnicities. 
The condition results in the myocardium of the ventricular walls 
of the heart becoming hypertrophic due to an increase in the size 
of myocytes. The myocardium is the middle-layer of the wall of 
the  heart  which  is  collected of cardiac muscle fibres that enable 
contractility.  

Patients who suffer from the disease are at risk of several 
complications, namely heart failure, sudden cardiac death and 
atrial fibrillation which increases the risk of an embolic stroke.

Pathophysiology

Hypertrophic cardiomyopathy results in asymmetrical thickening 
of the myocardium and a range of patterns of left ventricular 
wall hypertrophy exist. Due to the walls of the ventricles 
becoming thick/stiff, they do not relax to a sufficient degree,
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If there is initial treatment failure after the use of drugs and 
there is sub-aortic obstruction, then the options for treatment are 
either alcohol septal ablation or septal myectomy.

Septal myectomy, which is the current gold standard treatment 
for hypertrophic cardiomyopathy, is an open-heart surgery where 
excess muscle from the hypertrophic septum is removed to 
reduce LVOT obstruction. It is known that patients experience 
swift relief from their symptoms post-procedure. Despite the 
benefits of septal myectomy, there are some drawbacks, 
including the fact that patients who are elderly or have multiple 
co-morbidities are not eligible for the treatment due to peri-
procedural risks, such as infection and arrhythmias. Due to 
these reasons, septal ablation, a newer treatment used to 
eradicate the LVOT obstruction can be employed in its place.

Septal ablation, which was originally introduced in 1994, is a 
negligibly invasive modality for the treatment of hypertrophic 
obstructive cardiomyopathy. The procedure works by injecting 
alcohol into the septal perforator which allows for an infarction 
of the hypertrophic septum to take place, this reduces the 
thickening of the septum and eliminates the LVOT obstruction. 
Similar to septal myectomy, there are complications associated 
with this procedure, for example heart blocks and the need for 
reintervention.

The MeSH (Medical Subject Headings) search was then 
conducted. A MeSH search is a way of searching synonyms or 
alternate forms of individual terms or phrases in a question. In 
this systematic review, it applied to the individual PICO terms. 
The results of the MeSH search can be seen in Table 1.

Population Intervention Comparator Outcome

Patients with hypertrophic
cardiomyopathy

Septal ablation Septal myectomy Effectiveness on survival

Hypertrophic cardiomyopathy Septal ablation Septal myectomy Effectiveness on survival

Cardiomyopathies, hypertrophic Alcohol septal ablation Myectomy, septal

Hypertrophic cardiomyopathies Ablation, septal

Cardiomyopathy,
hypertrophic obstructive

Cardiomyopathies, hypertrophic
obstructive

Hypertrophic obstructive
cardiomyopathies

Hypertrophic obstructive
cardiomyopathy

Obstructive cardiomyopathies,
hypertrophic
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meaning they cannot fill with blood, consequently this reduces 
cardiac output.

Hypertrophic cardiomyopathy is inherited in an autosomal 
dominant approach, meaning that one of the alleles is faulty; it is 
most commonly caused by a mutation in one of 12 genes which 
encode various thick and thin myofilament constituents of the 
sarcomere. The mutations in hypertrophic cardiomyopathy are 
linked to a predisposition in the modification of cardiac 
contractility and animal studies on mice and rabbits have 
exhibited that the effects of mutations in genes, which are also 
present in humans, cause increased fibrosis and hypertrophy of 
cardiac muscle.

One of the mutations for familial hypertrophic cardiomyopathy 
is in exon 13 of the beta cardiac myosin heavy chain. The genes 
that are most frequently affected are the myosin-binding protein 
C as well as the β myosin heavy chain. Most cases in younger 
patients are associated with congenital syndromes, metabolic 
conditions and neuromuscular diseases. In adults, however, 
having hypertrophic cardiomyopathy is linked to familial diseases 
[1].

MATERIALS AND METHODS

Treatments

The goal of treating hypertrophic cardiomyopathy is to obliterate 
LVOT obstruction. This obstruction can cause symptoms of 
heart failure and reduce survival. Medical therapy is used as a 
first-line treatment; beta blockers, for example propanolol are 
used for symptomatic LVOT obstruction.

Table 1: MeSH terms obtained from a PubMed MeSH search.

Obstructive cardiomyopathy,
hypertrophic



Inclusion and exclusion criteria

Once the keywords had all been combined using the boolean 
operators and the search results had been obtained, limitations/
inclusion criteria and exclusion criteria available on the 
databases, as seen in Table 2, were set to narrow down the 
results further to make them more specific to the relevant 
treatments for hypertrophic cardiomyopathy.

Inclusion criteria/limitations Exclusion criteria

Clinical trials Systematic reviews

Clinical studies Meta-analyses

Comparative studies Articles not in English

Controlled clinical trials Articles older than 10 years (older than 2009)

Multicentre studies

Observational studies

Pragmatic clinical trials

Human species

English language

Articles published within the last 10 years (2009-2019)

RESULTS

Screening and data extraction

Results from the searches were screened to check for their
eligibility in the systematic review. The screening of the results
can be seen in the PRISMA flow diagram in Figure 1.
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The next stage of the systematic review was to conduct a boolean 
search from the MeSH terms that had been obtained. A boolean 
search is a type of advanced search which allows for the 
combination of keywords with the use of operators such as 
‘AND’ and ‘OR’ to broaden relevant search results and to make 
them more specific to the topic of interest. The boolean search 
terms and number of results across all the chosen databases can 
be seen in appendix A [2].

Table 2: Inclusion criteria/limitations and exclusion criteria.

Figure 1: PRISMA flow diagram.

Summary of studies

The methods across all three studies were very similar; as 
expected with this type of condition and its treatments, they were 
all non-randomised, observational studies. Studies A and B 
carried out the procedures many years ago compared with study 
C which carried out the treatments recently from 2011 to 2015, 
meaning there could have been differences in how the 
treatments were performed, affecting the results. All studies had 
a set of baseline characteristics for the patients that they were 
going to include, studies A and B chose a similar number of 
males and females, study C had more males in the study overall 
and so more male patients were allocated to both septal ablation 
and septal myectomy. Across all three studies, the age groups for 
septal ablation were higher than those for septal myectomy, this 
may have affected the survival rates and clinical outcomes. The 
sample sizes for studies A and C were relatively reasonable at 263 
patients and 226 patients, respectively, however study B had a far 
superior sample size at 574 patients for the ablation and 
myectomy groups [3].

Graphs reflecting survival

Figure 2 depicts the percentages of annual cardiac death and 
periprocedural death from both septal ablation and septal 
myectomy in study A. The percentage of both annual cardiac 
death and periprocedural death was lower in alcohol septal 
ablation, with 0.7% and 1.2%, respectively.



Figure 2: Percentage of annual cardiac death and periprocedural
death after septal ablation and septal myectomy from study A.

Figure 3 depicts the differences between 5 and 10-year survival 
rates after undergoing each of the treatments; it can be seen that 
septal ablation and septal myectomy had similar 5-year survival 
rates, at 91% and 92%, respectively. The 10-year survival rates 
for the treatments did contrast slightly, with septal myectomy 
having a slightly higher percentage at 85% compared to septal 
ablation which had a percentage of survival of 82%.

Figure 3: Percentage of 5-year survival and 10-year survival rates
after septal ablation and septal myectomy from study B.

Figure 4 illustrates the differentiation between post-procedure
and late mortality, post-procedural mortality was higher in septal
ablation at 2.94% compared to septal myectomy which had a
mortality rate of 1.27%. Late mortality reduced at 1.47% for
septal ablation and stayed the same at 1.27% for septal
myectomy, consistently being lower than ablation [4].
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Figure 4: Percentage of post procedure mortality and 
late mortality after septal ablation and septal myectomy from 
study C.

Above, Figure 5 represents the comparisons of the median 
measurements of LVOT gradients before and after the 
patients had undergone both treatments. Before the 
treatments, the median LVOT gradient of the septal ablation 
group was 32 mm Hg and the LVOT gradient for the septal 
myectomy group was 50 mm Hg.

Figure 5: Comparison of Left Ventricular Outflow 
Tract (LVOT) gradient in patients before and after septal 
ablation and septal myectomy in study A.

After being exposed to the treatment, the LVOT gradient in 
the septal ablation group reduced by 22 mm Hg, going down 
to 10 mm Hg and the gradient in the septal myectomy group 
dropped the greatest, by 41 mm Hg, going down to 9 mm Hg 
[5].



The studies investigated mortality rates after follow-up, cardiac 
death was higher after myectomy compared to ablation in study 
A, seen in Figure 2, at 1.4%, conversely study C found late 
mortality after myectomy was lower than ablation, seen in Figure 
4, at 1.27% and 1.47%, respectively. The rate of annual SCD in 
study B was measured and found myectomy to have a lower 
frequency at 0.8% per year. This figure is considerably lower 
than the rate of annual SCD without treatment, which a study 
conducted in 2007 found to be 4.3% in a non-myectomy group.

In terms of assessing mortality/survival alone, all the 
studies highlighted that both septal ablation and septal 
myectomy were mostly comparable with the mortality and 
survival rates being similar. To support this, current literature 
has discovered that post-procedural and late mortality rates 
between both treatment groups are low, however septal ablation 
has required a higher need for re-intervention due to 
complications [9].

Significance and implications

The results from the studies are significant to the extent that 
they reinforce what is currently known about the area. The focus 
of this systematic literature review is on which treatment would 
be more effective in relation to survival and other studies have 
found that long-term SCD and mortality rates were comparable. 
Another aspect which has been strengthened is that ablation 
remains secondary to myectomy due to the increasing need for 
reintervention post-procedure.

The results can be implicated in practice as the evidence 
demonstrates that both treatments are effective in relieving the 
outflow tract obstruction and subsequently improving survival, 
however myectomy improves the LVOT gradient the greatest and 
so will remain the preferred treatment. However, septal 
myectomy requires great surgical knowledge and so is not widely 
available in all centres and so patients would benefit from 
knowing about the advantages of septal ablation [10].

Limitations

Sample size plays a vast factor in assessing the reliability and 
representability of the results. The sample sizes in the three 
papers were small considering that the condition affects 1 in 500 
people in the entire population. The sample sizes for the papers 
were in the hundreds, meaning the results may not have been as 
precise and generalizable to the population. A larger sample size 
(at least over a thousand patients) would have solved this 
problem. 

Study A had a respectable period of 11 years, however studies B 
and C had a shorter follow-up duration meaning the results may 
not have been complete enough to apply into practice. A longer 
duration would increase the usefulness of the research and 
review any new changes.

Despite the limitations, the CASP summary displays that studies 
A and B were of good quality, whereas study C was satisfactory 
[11].
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Critical appraisal summary

For this systematic review, all the studies were of an 
observational/cohort nature and so the cohort study CASP tool 
was utilised (the complete CASP tool results can be seen in 
appendix B).

In general, all papers were of good quality as they can have 
implications in practice and be applied to the local population. 
Study A was superior than the others, study B was a good paper 
with the only drawbacks being the duration of the follow-
up period and the slight bias from patients being recruited 
from tertiary referral centres. Study C was the weakest with the 
shortest follow up period, meaning the results would not have 
been as reliable as the results from studies A and B. The 
confidence interval was also not provided in study C, meaning 
the precision of the results could not be assessed. Therefore, 
studies A and B were of good quality and study C was of 
satisfactory quality [6].

DISCUSSION

Rationale

This systematic literature review aimed to explore the 
effectiveness of septal ablation versus septal myectomy in relation 
to survival for patients suffering with hypertrophic 
cardiomyopathy, in order to establish which treatment would be 
better for prolonging the life of patients. A systematic literature 
review on this topic is important as there is a lack of ample 
literature comparing the effectiveness of septal ablation and 
septal myectomy on survival. Collating this information from 
different studies would be beneficial to both healthcare 
professionals and patients; healthcare professionals such as 
doctors and physician associates would profit from this evidence 
as it would aid them in deciding which treatment would be 
better suited to individual patients to maintain patient-centred 
care. This information can then be relayed onto patients to help 
them remain autonomous when choosing their desired 
treatment [7].

Main findings

All three papers could come to a generalised conclusion based 
on their results. Studies A and C analysed the LVOT gradient 
before and after both treatments (Figure 5 shows the LVOT 
gradient measured in study A). The gradient in both studies was 
lowest after septal myectomy (10 mm Hg post-procedure in study 
A and 13.95 mm Hg ± 9.94 mm Hg post-procedure in study C). 
A high LVOT gradient results in greater obstruction and has 
been correlated with an amplified risk of Sudden Cardiac Death 
(SCD), severe heart failure and a lower survival rate. This can be 
supported by a single-center study which found that septal 
ablation had a higher rate of sudden cardiac death. On the other 
hand, a study by Spaziano, Sawaya and Lefvre showed that the 5 
and 10-year survival rate for septal ablation was 94.1% and 
86.9%, respectively, which is analogous to the septal myectomy 5 
and 10-year survival rates shown in Figure 3 of 92% and 85%, 
respectively [8].
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Additionally, a limitation in this systematic review included a 
lack of searches on various databases; only three databases were 
used to search literature. Using more databases such as 
MEDLINE and Embase may have expanded search results, 
meaning more than three relevant papers may have been found 
to make the results and conclusion stronger. On the other hand, 
using databases such as PubMed and Cochrane in this 
systematic review would be a strength as they contain a wide 
range of literature and have several inclusion and exclusion 
criteria, which helps to narrow down the results to make them 
specific to the topic.

Further research

Added studies, similar to the ones analysed in this systematic 
review, would have to take place to make the results more 
reliable and representative and this reliability could be elevated 
by having larger sample sizes in future observational studies. 
Additional research being carried out in England would also be 
valuable as having knowledge about the outcomes from studies 
in this country would increase the applicability of the results in 
the NHS [12].

CONCLUSION
A systematic literature review was performed to ascertain the 
effectiveness in relation to survival of septal ablation versus septal 
myectomy on patients with hypertrophic cardiomyopathy. 
PubMed, Cochrane and Scopus were the selected databases 
utilised for the literature searches, from which three studies were 
chosen and further explored.

Analysis of the literature determined that both septal ablation 
and septal myectomy yield positive clinical outcomes in terms of 
improving survival rates in patients with hypertrophic 
cardiomyopathy. Nevertheless, it is recognised that septal 
myectomy will remain the gold standard treatment due to its 
rapidity in liberating symptoms and greater clinical outcomes in 
comparison with septal ablation. The findings of this systematic 
literature review may be implemented in practice and used in 
further research. Though, considering that septal ablation is a 
relatively new treatment and has not been applied in practice to 
the extent that septal myectomy has, further research is required 
to solidify this debate. 
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