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Surgical myectomy and alcohol septal ablation (ASA) 
have been over the last few decades the gold standard 
of treatment. However, the complications of these in-
terventions in terms of trauma, safety, and efficacy call 
for a minimally invasive, potentially safer, and more ef-
ficacious strategy [10,11].

Therefore, radiofrequency ablation was first imple-
mented by Lawrenz, et al. in the year 2004 on a 45-year-
old male patient who suffered from severe symptoms of 
hypertrophic obstructive cardiomyopathy (HOCM). This 
resulted in massive decrease in the LVOT gradient at 
rest and after provocation (by 54 mmHg and 66 mmHg) 
respectively [12]. However a similar idea was first pos-
tulated by Dalvi B in the year 1994 as he suggested that 
the causation of a left bundle branch block could result 
in diminution or elimination of left ventricular outflow 
tract gradients [13]. Radiofrequency septal ablation has 
been implemented till this date on 108 patients in 8 
clinical trials and 2 case reports done by Lawrenz, et al. 
(2004) and Riedelbauchova, et al. (2013) [14].

Radiofrequency septal ablation has also been tried 
on 6 sheep by Liu, et al. in the year 2019. The animals 
were positioned in the right lateral position and under 
echocardiographic guidance a radiofrequency ablator 
was introduced through the right ventricle to the in-
terventricular septum. It was placed in the mid-wall of 
the basal inter ventricular septum. The ablation is ter-
minated when 2/3 of the thickness of the septum was 
ablated.

This technique resulted in an immediate significant in-
crease in the left ventricular outflow tract gradient due 
to the edema from the ablation process and then de-
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Introduction
Hypertrophic cardiomyopathy (HCM) is a common 

cardiac disease that affects 1 in every 500 persons 
worldwide. It is an autosomal dominant inherited dis-
ease characterized by otherwise unexplained asymmet-
rical hypertrophy of the myocardium most often occur-
ring in the sub-aortic region [1-4].

Hypertrophic Cardiomyopathy mainly manifests it-
self as left ventricular (LV) hypertrophy. This hypertro-
phy leads to resting as well as provocative left ventric-
ular outflow tract (LVOT) obstruction with a peak gradi-
ent of ≥ 30 mmHg. This is present in 20-30% of subjects 
at rest and in up to 70% with exercise provocation. This 
obstruction leads to dyspnea, chest pain, atrial fibrilla-
tion, heart failure and even sudden death [5-9].
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dure. These institutions included: The local ethics com-
mittee of the University of Muenster, Muenster, Ger-
many - by the research and development board of Liver-
pool Heart and Chest Hospital - the Institutional Review 
Board at North Mississippi Health Services [18-24].

Procedure
All procedures are performed under general anaes-

thesia, usually using propofol and atracurium followed 
by isoflurane to facilitate the control of respiratory and 
patient motion. Furthermore, radiolucent defibrillator 
pads are routinely placed for remote defibrillation Va-
soconstrictors are used in order to maintain the blood 
pressure and avoid the sudden drop in the blood pres-
sure in order to maintain the organ perfusion. An ar-
terial sheath is usually placed in the femoral artery for 
real-time blood pressure monitoring. It could also be 
used as a potential access for ablation via a retrograde 
trans-aortic approach if needed.

The catheter is inserted through the right femo-
ral vein advanced over a guide wire and manipulated 
through the inferior vena cava, right atrium and into 
the right ventricle (RV) inlet. In addition temporary 
pacing electrodes are placed in the right ventricle 
and right atrium via the femoral vein. A phased array 
probe could be used to produce high quality images of 
the right ventricle, left ventricle, and aorta. Endocar-
dial borders, papillary muscles, the proximal His bun-
dle and its’ relations to the LVOT, aortic cusps, and 
coronary ostia are precisely marked and then trans-
ferred into the mapping systems such as (CARTOw 
system - the LocaLisa mapping or the NavX system). 
A quadripolar diagnostic catheter is initially placed 
across the tricuspid valve for His bundle localization 
The structural borders were manually contoured and 
recorded in the traditional method at the end of di-
astole. A new high density, multilevel map was then 
created of the multiple regions of contact of the an-
terior mitral valve leaflet and the hypertrophied sep-
tum. Owing to physiological restrictions, (the contact 
is only during systole), this map is created in systole. 

creased once again significantly 2 weeks to 12 months 
after the procedure (from 88 to 11 mmHg). All animals 
tolerated and completed the full 5 min of ablation and 
survived the percutaneous intramyocardial septal ra-
diofrequency ablation (PIMSRA) procedure. No severe 
complications, such as ventricular fibrillation, inter ven-
tricular septum perforation, or pericardial tamponade, 
were observed during the 6 months of follow up. Mild 
and self-limited pericardial effusion occurred in 1 ani-
mal and resolved spontaneously 2 days following the 
procedure [15].

This new technique (radiofrequency ablation) showed 
several advantages as compared to the previously done 
Surgical myectomy and alcohol septal ablation (ASA). 
These advantages could be observed in (Table 1).

Preprocedure
Complete history must be taken to detect the 

NYHA classification. Most patients who have under-
gone the procedure were grade III. Moreover, walk 
test was done to detect the maximum distance that 
could be achieved with the hypertrophied septum. 
Patients had to undergo an Echocardiography un-
der resting conditions and Cardiopulmonary exercise 
testing is performed using a bicycle ergometer pro-
tocol with 10W minutely increments to detect the 
gradient across the left ventricular outflow tract. The 
baseline and post procedural characteristics of these 
patients could be seen in Table 2.

Other invasive preoperative techniques have been 
implemented before the radiofrequency septal abla-
tion. Some of the patients have undergone a transe-
sophageal echo to detect any abnormalities in the left 
atrium and for the presence of thrombi to avoid having 
post procedural ischemic changes. Other investigations 
involved the measurement of the LVOT gradients at rest 
and post-extrasystolic invasively using a 5 Fr catheter 
with the aid of coronary angiography.

Before performing the radiofrequency septal abla-
tion, institutions had to approve performing this proce-

Table 1: Advantages and disadvantages of various techniques.

ASA [16] Surgical myectomy [16] RFA [17-19]
Advantages •	 Less invasive

•	 Avoidance of sternotomy
•	 Shorter hospital stay
•	 Lower risk of stroke

•	 Ability to treat other 
concomitant conditions

•	 Lower risk of Complete heart 
block

•	 Less invasive
•	 Avoidance of sternotomy
•	 Shorter hospital stay
•	 Lower risk of stroke
•	 Lower risk of CHB
•	 Lower risk of BBB

Disadvantages •	 Requires suitable coronary anatomy
•	 High rate of bundle branch block
•	 High rate of CHB
•	 Potentially arrhythmogenic

•	 Open heart surgery with 
bypass

•	 High cost
•	 High rate of LBBB
•	 Limited availability of 

expertise
•	 Side effects of surgeries

•	 High cost
•	 Limited data due to 

minimal amount of trials
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Retrograde aortic route was used to access the 
left ventricle as the extent of narrowing of the 
outflow tract probably restricts the ability to 
advance the mapping or ablation catheter an-
tegrade through the mitral valve into the most 
superior portions of the outflow tract. After in-
troduction of the ablation catheter to the left 
ventricle, the patient is placed on intravenous 
heparin. Intravenous heparin is administered 
to keep activated clotting time at about (200s). 
The His conduction tissue, left bundle, left 
anterior and posterior fascicles were directly 
mapped and localized on the mapping system, 
and their positions noted in relation to the sys-
tolic anterior motion-septal contact area. Once 
completed, the models are field-scaled in the 
mapping system either the thickest or the most 
apical portion of the septum are marked in the 
mapping system and targeted for the initial le-
sion.

Radiofrequency energy is then delivered. A 
combination of mapping system images and in-
tracardiac echo navigation is used in order to 
overcome the specialized conduction tissue (e.g. 
left bundle/fascicles) is avoided. Radiofrequency 
ablation powers of 50-60W limited to tempera-
tures (45 degrees Celsius to 60 degrees Celsius) 
are used with saline irrigation at 30 mL/min. A 2 
min application times are used per lesion and an 
average of 43 lesions are applied in most of the 
patients.

The procedural endpoints were marked by 
complete coverage of systolic anterior motion 
(SAM) of the mitral valve-septal contact area as 
well as reduction in the septal thickness. Myocar-
dial oedema could be seen up to 10 mm from the 
endocardial LV surface after the stoppage of the 
radiofrequency energy delivery. Resolution of 
the left ventricular outflow tract gradient could 
not be used due to the immediate paradoxical 
increase after the radiofrequency ablation. Anti-
coagulation is reversed at the end using intrave-
nous protamine [17-23,25].

Results

Symptomatic results
Patients showed significant improvement of 

their complaints due to reduction of the left ven-
tricular outflow tract gradient. Chest pain and an-
gina symptoms are reduced to class CCS 1-2. The 
walking distance in the six-minute walking test 
showed an improvement in most patients (by ap-
proximately 34% improvement). Most patients 
recover uneventfully.

Laboratory investigations
Mean peak troponin levels were increased 
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Follow up period and complications could be seen in 
Table 3 [26,27].

Conclusion
Although further study is still required as radiofre-

quency septal ablation was tried only on 108 patients 
as a treatment modality for hypertrophic cardiomyopa-
thy, it represents a safe treatment approach for severe, 
symptomatic hypertrophic cardiomyopathy. It leads to 
sustained improvement in exercise capacity, persistent 
reduction in LVOT gradient, and sustained improvement 
in the cardiac functions. It allows significant and sus-
tained gradient reduction and symptomatic improve-
ment of patients with severe hypertrophic cardiomyop-
athy [26,27].
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