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ABSTRACT

Introduction: Hypertrophic cardiomyopathy (HCM) is defined by the presence of “inadequate” myocardial
hypertrophy because it develops in the absence of a cause of increased afterload (hypertension, aortic stenosis,
subaortic membrane), an infiltrative pathology or a physical training. Alcohol septal ablation has become one
of the therapeutic methods of choice in the event of failure of drug treatments, its aim is to reduce the gradient
in the LV outflow chamber and consequently reduce the symptoms and improve the prognosis of patients.

Objective: To describe step by step the alcohol septal ablation (ASA), as well as the post-alcoholization
evolutionary modalities of a series of 58 patients and to identify the factors of poor result (persistent gradient)
at 3 months after ASA.

Method: this observational, retrospective and single-center study was conducted in a cardiology department,
using a registry collecting clinical, biological and imaging data on 58 patients with HCM due to sarcomeric
mutation suspected on echocardiography and confirmed on cardiac MRI candidates for alcohol septal
ablation, with mean follow-up of 6 months. The patients were then divided into 2 groups according to the
residual gradient in the LV outflow chamber at 3 months’ post-ablation (<50 mmHg VS >50 mmHg).

Results: 58 patients (32/26) aged 26 to 64 years with HCM were included, 100% of patients presented with
LVH in ECG and 47 (81%) with bundle branch; The mean ejection fraction (EF) at baseline was 64.3% (58-
72%) with a mean maximum LV thickness at 23 mm and mean maximum gradient at 88 mmHg. Treatment
with beta-blocker (Propranolol 160-320) and/or Diltiazem (360-720 mg) was initiated in all patients before
the ASA procedure. During the procedure we did not report any deaths, but we report one RV perforation by
the temporary training probe with tamponade managed by cardiac surgery, VF managed by external electric
shock and 3 complete AV block requiring the implantation of DDD-R Pacemakers Clinical, electrical and
echocardiographic monitoring was performed every 3 months up to 6 months. A significant improvement
in LV outflow residual gradient (<50 mmHg) was observed in 45 patients (77.59%). Gender, age, ECG, LVEF
and quantity of alcohol injected < 2ml do not seem to influence the evolution of the gradient, LV maximum
thickness >30mm, initial gradient >135 mmHg seem to be good predictors of poor result avec ASA therapy
(P <0.05).

Discussion: We report a zero-mortality rate and a morbidity rate of 8.62% which is consistent with the
literature data. The factors of poor result after ASA therapy are LV maximum thickness >30mm and initial
gradient >135 mmHg (P <0.05).

Conclusion: The alcohol septal ablation technique is fast, effective and safe, the benefits are comparable to
those observed with surgical myectomy in terms of functional class, exercise capacity and gradient regression
with less morbidity.
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Right Ventricle; TTE: Transthoracic Echocardiography
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Introduction

Hypertrophic cardiomyopathy (HCM) is the most common mono-
genic heart disease, affecting approximately 1 in 500 individuals in
the population [1]. Etiology is familiar in the majority of cases with an
autosomal dominant type of transmission with variable penetrance
[1,2]. HCM is defined by the presence of an “inadequate” myocardial
hypertrophy because it develops in the absence of a cause of increased
afterload (hypertension, aortic stenosis, sub-aortic membrane), an in-
filtrative pathology or physical training [2]. Most often asymmetrical
and preferentially affecting the septum, this hypertrophy is accompa-
nied in almost two-thirds of cases by dynamic sub-aortic obstruction
of the left ventricular outflow chamber with the mitral valve (systolic
anterior motion or SAM). This obstruction is both the consequence of
the narrowing of the outflow chamber by septal hypertrophy but also
of a miss-positioning of the mitral valve. This is called Hypertrophic
and Obstructive Cardiomyopathy (CMHO) [1,3]. Obstruction: present
at rest in 50% of cases and only after provocation maneuvers in the
other half of cases (Valsalva maneuver, effort) is the cause of a pres-
sure gradient between the left ventricle and the aorta, and therefore
a pressure overload for the left ventricle [3]. This pressure overload
is at the origin of the symptoms classically encountered, namely dys-
pnea and exertional angina, pre-syncope or even syncope on exertion
[3]. A subaortic gradient of more than 50 mmHg (measured at rest or
after provocation) is considered a gradient with prognostic value and
justifying treatment if associated with symptoms [4].

The medical treatment of obstructive forms is based on the ad-
ministration of negative inotropic substances and/or substances like-
ly to promote myocardial relaxation such as beta-blockers, calcium
antagonists and disopyramide taken alone or in combination [5,6].
For the many patients who become refractory or intolerant to these
treatments, two interventions can be proposed to them to remove the
obstruction: surgical myotomy-myectomy of the septum or percuta-
neous alcoholization of the septum [7]. If surgical myectomy remains
the reference method, alcohol septal ablation of the myocardium by
percutaneous approach has become one of the treatments of choice in
the therapy of refractory Hypertrophic Obstructive Cardiomyopathy.
It consists of identifying by coronary angiography the septal artery
feeding the hypertrophied basal septum, injecting a dose of 95% alco-
hol between 1 and 5 cc [7,8]. This creates a chemical infarction, a tech-
nique that was used in the past for the treatment of certain tumors.
The effects are not immediate and usually take 2-3 weeks to appear
[8]. There is then a gradual decrease in the thickness of the necrotic
myocardium, the gradual disappearance of the obstruction and the
improvement/disappearance of the symptoms [6-8].

Context and Justification

Several meta-analyses have paralleled myomectomy and septal
alcoholization (approximately 20,000 patients) and have demonstrat-
ed that surgery is clearly challenged by septal alcoholization which
is preferred by the patient with a similar improvement in function-

al status: at least 80% of patients improve their gradient and their
symptoms at the cost of an identical mortality of around 2%. Mak-
ing alcohol septal ablation a technique to know, master, improve and
compared to literary registers [7,8].

Objective

Describe step by step the alcohol septal ablation (ASA), as well
as the post-alcoholization evolutionary modalities of a series of 58
patients and identify the factors of poor result (persistent gradient)
at 3 months after ASA.

Material and Method
Design and Context of the Study

this observational, retrospective, and single-center study was
conducted in a cardiology department, using a registry collecting clin-
ical, biological and imaging data on patients with HCM candidates for
alcohol septal ablation from January 2017 to January 2023.

Participants

This study included all patients with hypertrophic cardiomyopa-
thy due to sarcomeric mutation suspected on echocardiography and
confirmed on cardiac MRI admitted in our department for ASA (total
of 58 patients). Patients with amyloidosis, Fabry disease, etc. were
excluded from the study (n= 12). Patients were controlled every 3
months (clinically, ECG and TTE) and divided into 2 groups accord-
ing to the residual gradient in the LV outflow chamber at 3 months’
post-ablation (<50 mmHg VS >50 mmHg) and compared to identify
factors predicting poor result after ASA. We did not deplore any loss
of sight or death during the follow-up period. All participants have
given their consent to participate and share the results of the work.

Variables and Assessment

Symptoms and clinical examination were assessed at each con-
sultation.

ECGs were performed on 12-lead machines, assessing:
o Heart rate
o Heart rhythm

. PR, QT and QTcB intervals (calculated according to the Ba-
zett formula)

. QRS axis and duration

D Presence or absence of atrio-ventricular blocks or bundle
branch blocks

The following echocardiographic parameters were measured on a
Vivid S6 ultrasound system:

. End diastolic and end systolic diameters of the LV

. LV ejection fraction calculated by Teicholtz
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. Septal thickness

. Sub-valvular ejection gradient at rest and after provocation
maneuver

. Presence or not of mitral regurgitation and its severity

The MRIs were performed in reference cardiac MRI centers on GE
1.5 Tesla machines. Coronary angiograms and ASA procedure were
performed on Cath Lab GE Optima. The occurrence of local (hema-
toma, arteriovenous fistula), cardiac or systemic complications in
perioperative or early postoperative period, and of course the appear-
ance of complete atrioventricular blocks were noted in the medical
records.

Study Bias Management

Selection bias: To reduce these biases and to make the study pop-
ulation as representative as possible of daily practice, we did not limit
the origin of the patients whose recruitment was successive, most of-
ten on the advice of their referring doctor.

Verification Bias

All patients included in the study received the mandatory refer-
ence test (MRI to confirm sarcomeric HCM).

Interpretation Bias

A double-blind determination by two echocardiographers and an
average of the results if the difference is <10% in maximum gradient
was performed at baseline and every 3 months in all patients.

Statistical Analysis

All the data were collected using the EPI-INFO 7 software. The re-
sults were expressed as a percentage for the qualitative variables and
as a mean * standard deviation (SD) for the quantitative variables.
Bivariate analysis of all the parameters according to the evolution of
the maximum LVOT gradient were carried out according to the Fisher
test for the qualitative variables and the Student test for the quanti-
tative variables.

P value <0.05 was considered statistically significant.

Results
Alcohol Septal Ablation Technique

Here we describe all the techniques and equipment needed to
perform an alcohol septal ablation procedure.

This procedure begins with a good selection of patients (clinical,
EKG, TTE and cardiac MRI to confirm the sarcomeric form and optimal
medical treatment) (Figure 1). Then, like any coronary angiography
procedure, an arterial approach will be taken (or double approach
in order to assess the invasive LV-Aorta gradient pre and post-pro-
cedure), a complete coronary angiography is performed if necessary
then a guiding catheter with excellent support is chosen according
to the anatomy of the left network (EBU or AL) and a guide 0.014 is
placed in a septal artery (Figure 2). A vein puncture with placement
of a temporary pacemaker may be necessary if pre-existing complete
or incomplete let bundle branch block. An OTW balloon adapted to
the diameter of the septal artery is introduced then inflated at low
pressure (6 to 8 atm) in this septal artery, an injection of iodine prod-
uct is made through the guiding catheter to confirm that the balloon
excludes the septal then through the balloon to confirm the absence
of fistula of this septal artery.

The last step is to inject ultrasound contrast into this septal and
to confirm in TTE that the selected artery corresponds to the correct
part of the septal muscle to be ablated. Once the correct septal artery
has been identified, a quantity of Ethanol 95% is injected over 5 min-
utes followed by 5 minutes of washing with serum then a waiting time
of 5 minutes before deflating the balloon and evaluating the invasive
and echocardiographic gradient and to remove the material (Figure
3). The quantity of Ethanol to be injected is calculated according to
two methods: 0.08 cc of Alcohol for every mm of septum or 01 cc of
alcohol for every mm of septal artery.
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Figure 1: Patient screening before ASA procedure (38 old male with NYHA Stage 3 dyspnea and syncope under 240 mg of Propranolol. A- ECG
with LA and LV Hypertrophy and incomplete left bundle branch. B and C TTE with asymmetric LV hypertrophy at 22 mm and LVOT gradient
at 45 mmHg at rest and 137 at stress).

Figure 2: ASA procedure: Septal artery screening: injection through the septal artery to confirm the absence of fistula and to check in TTE the
muscle fed by this artery (Artery 1 and 5: opacification of all the septum, artery 2: apical part of the septum, Artery 3 and 4: apical part and RV,
Artery 6: basal part of the septum).
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Figure 3: ASA procedure result: (A- Immediate result: No AV block and gradient at 19 mmHg, B- Result at 3 moths: gradient at 15 mmHg with

limited sequela of septal necrosis).

Participants and Descriptive Data

Our study included 58 patients (32 men and 26 women) aged
from 26 to 64 years with sarcomeric HCM suspected on echocardiog-
raphy and confirmed by cardiac MRI. All patients had dyspnea (class
3 or 4 NYHA) under maximum tolerated medical treatment with be-
ta-blocker (Propranolol 160-320) and/or Diltiazem (360-720 mg)
for a minimum of 6 months. All patients presented with LVH in ECG
and 47 (81%) with bundle branch; The mean ejection fraction (EF) at
baseline was 64.3% (58-72%) with a mean maximum LV thickness
at 23 mm (18 to 33) and mean maximum gradient at 88 mmHg after
Valsalva maneuver (50-139 mmHg). We calculated the quantity of al-
cohol needed according to the two techniques and started for each
patient to inject the minimum amount and completed towards the
maximum amount in case of incomplete result during the immediate
perprocedural evaluation. The mean quantity of Ethanol injected in
our study was at 2.4 +/- 0.6 cc (1.8 to 3.0 cc). During the procedure
we did not report any deaths, but we report one RV perforation by the
temporary training probe with tamponade managed by cardiac sur-
gery, VF managed by external electric shock and 3 complete AV blocks
requiring the implantation of DDD-R Pacemakers.

Analysis

Clinical, electrical, and echocardiographic monitoring was carried
out during the procedure, at 48 hours and then every 3 months for all
the patients up to 6 months. A significant improvement in LV outflow

residual gradient (<50 mmHg) was observed in 45 patients (77.59%).
We divided then our patients into 2 groups according to the residual
gradient in the LV outflow chamber at 3 months’ post-ablation (<50
mmHg VS >50 mmHg) and compared these two groups to identify fac-
tors predicting poor result after ASA (Table 1):

D Gender does not seem to influence the evolution of LVOT
gradient at 3 months (: 6/32VS:7/26, P at 0.54).

. Age > 50 years does not seem to influence the evolution of
LVOT gradient at 3 months (> 50 years: 3/26 VS <50 years: 10/32,
Pat0.11).

D Left Bundle Branch on ECG does not seem to influence the
evolution of LVOT gradient at 3 months (LBB+8/47 VS LBB-5/11,
P at 0.10).

. LVEF do not seem to influence the evolution of the gradient
(LVEF<60%: 2/10 VS LVEF>60%: 11/48, P at 1.00).

. Quantity of alcohol injected < 2ml do not seem to influence
the evolution of the gradient (Qt <2 cc: 3/9 VS Qt>2cc: 10/49, P at
0.40).

. LV maximum thickness >30mm is associated with poor
result on LVOT gradient at 3 months (> 30mm: 5/7 VS <30mm:
8/51, P at 0.0045) (Figure 4).

. Initial gradient >135 mmHg seems to be good predictors
of poor result avec ASA therapy (G>135 mmHg: 8/18 vs G<135
mmHg: 5/40, P at 0.0145) (Figure 5).
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Table 1: Influence of different factors on the evolution of LVOT gradient 3 months after alcohol septal ablation.

LVOT G >50 mmHg: 13 patients LVOT G <50 mmHg: 45 patients
Exposition P
Number % Number %

Male 6 18.75% 26 81.25%

Gender 0.54
Female 7 26.92% 19 73.08%
> 50 years 3 11.54% 23 88.46%

Age 0.11
<50 years 10 31.25% 22 68.75%

Left bundle branch on Yes 8 17.02% 39 82.98% 010
ECG No 5 45.45% 6 54.55%

<60% 2 20% 8 80%

LVEF 1.00
>60% 11 22.92% 37 77.08%
<2ml 3 33.33% 6 66.67 %

Quantity of Alcohol 0.40
>2 ml 10 20.41% 39 79.59%
>30 mm 5 71.43% 2 28.57%

LV thickness 0.0045
<30 mm 8 15.69% 43 84.31%
>135 8 44.44% 10 55.56%
Initial LVOT G 0.0145

<135 5 12.50% 35 87.50%

Impact of LV Thickness on LVOT G at 3 months
P at 0.0045

35

LV>30mm LV<30mm

B G>50 mmHg G<50 mmHg

Figure 4: Impact of LV Thickness on LVOT gradient 3 months after alcohol septal ablation.
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Impact of initial LVOT G on LVOT G at 3 months

Initial G>135

EG>50 mmHg

P at 0.0145

Initial G<135

B G<50 mmHg

Figure 5: Impact of initial LVOT gradient on LVOT gradient 3 months after alcohol septal ablation.

Discussion
Limitation

The main limitation of this study is the small size of the collec-
tive (n =58), which does limit to have statistically significant results.
Through this we have rare complication rates, compared to the data
in the literature obtained in larger collectives. The retrospective pro-
file of the study also has a limitation. Indeed, some examinations are
missing or incomplete, thus limiting the amount of data available.

Main results and Interpretation

We report a zero-mortality rate and a morbidity rate of 8.62%
which is consistent with the literature data.

The factors of poor result 03 months after ASA therapy are LV
maximum thickness >30mm and initial gradient >135 mmHg (P
<0.05).

Conclusion

Alcohol septal ablation has become an attractive alternative to
surgical myomectomy in symptomatic patients with obstructive hy-
pertrophic cardiomyopathy. The selection of candidates must be rig-
orous and the procedure must be entrusted to an experienced cen-
ter, combining interventional cardiologists and echocardiographers.
Septal alcoholization is preferred in case of subaortic obstruction, fa-
vorable coronary anatomy, and absence of associated anomaly of the
subvalvular mitral apparatus. The alcohol septal ablation technique is

fast, effective and safe. Per-procedural contrast echocardiography can
easily identify the septal branch to be alcoholized. The benefits of ASA
are comparable to those observed with surgical myectomy in terms of
functional class, exercise capacity and gradient regression for septum
thickness < 30 mm. Morbi-mortality, observed in the short and medi-
um terms, is globally equivalent to that of surgery. The major compli-
cation is dominated by the occurrence of complete atrioventricular
block requiring the implantation of a permanent pacemaker, a com-
plication that has been in sharp decline since the ultrasound-guided
technique became widespread.

What we Know

The alcohol septal ablation technique is fast, effective, and safe.
Its morbi-mortality is globally equivalent to that of surgery. The own
limitation is the existence of anatomical contraindication as fistula or
no adequate septal artery.

What this Study Adds

The results of alcohol septal ablation technique are less good on
septal thicknesses > 30mm and starting gradients >135 mmHg. These
situations could be in the future preferential indications for immedi-
ate surgical treatment.

Ethics Committee

The ethics committee (represented by the local scientific council
of our hospital) has given its agreement to carry out this work and
share the results here.

Copyright@ : Nassime Zaoui | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008514.

45697


https://dx.doi.org/10.26717/BJSTR.2023.54.008514

Volume 54- Issue 2

DOI: 10.26717/BJSTR.2023.54.008514

Informed Consent

All patients gave their consent for participation and publication of
the results of this study.

Ethics Approval and Consent to Participate

The hospital’s ethics committee has given its consent to carry out
this study and share the results under number 003/23. All partici-
pants gave their informed consent to participate retrospectively in
this study and to share the results.

Consent for Publication

All participants in this work consented to the sharing and publi-
cation of data and results.

Availability of Data and Material

The datasets used and analyzed during this work are available
from the corresponding author on reasonable request.

Competing Interests

The authors declare that they have no competing interests.
Funding

Not applicable.
Authors’ Contributions

NZ was responsible for the design of the study, participated in the
realization of echocardiographies and alcohol septal ablation proce-
dures, interpreted the results and participated in the writing of the
manuscript. NI participated in the realization of echocardiographies
and alcohol septal ablation procedures and in the writing of the man-
uscript. KB participated in the realization of echocardiographies and
carried out the analysis and statistical tests. AB participated in the
analysis and interpretation of the results and the realization of echo-
cardiographies. NI participated in the analysis and interpretation of
the results and the realization of echocardiographies.

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2023.54.008514

Nassime Zaoui. Biomed ] Sci & Tech Res
@ @ This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

Acknowledgements

We thank our paramedics who participated in the explorations
carried out in this study and our medical secretaries who ensured the
archiving of the patients’ data.

Conflict of Interest
No.

References

1. Maron BJ, Maron MS, Semsarian C (2012) Genetics of hypertrophic car-
diomyopathy after 20 years: clinical perspectives. ] Am Coll Cardiol 60(8):
705-715.

2. Elliott P, McKenna W] (2004) Hypertrophic cardiomyopathy. Lancet
363(9424): 1881-1891.

3. Maron BJ, Ommen SR, Semsarian C, Spirito P, Olivotto I, et al. (2014) Hy-
pertrophic cardiomyopathy: present and future, with translation into con-
temporary cardiovascular medicine. ] Am Coll Cardiol 64(1): 83-99.

4. Elliott P, Andersson B, Arbustini E, Bilinska Z, Cecchi F, et al. (2008) Classi-
fication of the cardiomyopathies: a position statement from the European
Society Of Cardiology Working Group on Myocardial and Pericardial Dis-
eases. Eur Heart ] 29(2): 270-276.

5. Richardson P, McKenna W, Bristow M, Maisch B, Mautner B, et al. (1996)
Report of the 1995 World Health Organization/International Society and
Federation of Cardiology Task Force on the Definition and Classification of
cardiomyopathies. Circulation 93(5): 841-842.

6. Maron MS, Olivotto I, Betocchi S, Casey SA, Lesser JR, et al. (2003) Effect of
left ventricular outflow tract obstruction on clinical outcome in hypertro-
phic cardiomyopathy. N Engl ] Med 348(4): 295-303.

7. Rigopoulos AG, Seggewiss H (2011) A decade of percutaneous septal abla-
tion in hypertrophic cardiomyopathy. Circ ] Off ] Jpn Circ Soc 75(1): 28-37.

8. Gersh BJ, Maron BJ, Bonow RO, Dearani JA, Fifer MA, et al. (2011) 2011
ACCF/AHA Guideline for the Diagnosis and Treatment of Hypertrophic
Cardiomyopathy: a report of the American College of Cardiology Foun-
dation/American Heart Association Task Force on Practice Guidelines.
Developed in collaboration with the American Association for Thoracic
Surgery, American Society of Echocardiography, American Society of Nu-
clear Cardiology, Heart Failure Society of America, Heart Rhythm Society,
Society for Cardiovascular Angiography and Interventions, and Society of
Thoracic Surgeons. ] Am Coll Cardiol 58(25): e212-e260.

| Assets of Publishing with us
BIOMEDICAL

RESEARCHES ¢ Global archiving of articles

Immediate, unrestricted online access

- 11PN .
Ov V6 <
[ Fardy..

L EE

Rigorous Peer Review Process

e Authors Retain Copyrights

i

LT 35” e Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

Copyright@ : Nassime Zaoui | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008514.

45698


https://dx.doi.org/10.26717/BJSTR.2023.54.008514
https://dx.doi.org/10.26717/BJSTR.2023.54.008514
https://pubmed.ncbi.nlm.nih.gov/22796258/
https://pubmed.ncbi.nlm.nih.gov/22796258/
https://pubmed.ncbi.nlm.nih.gov/22796258/
https://pubmed.ncbi.nlm.nih.gov/15183628/
https://pubmed.ncbi.nlm.nih.gov/15183628/
https://pubmed.ncbi.nlm.nih.gov/24998133/
https://pubmed.ncbi.nlm.nih.gov/24998133/
https://pubmed.ncbi.nlm.nih.gov/24998133/
https://pubmed.ncbi.nlm.nih.gov/8598070/
https://pubmed.ncbi.nlm.nih.gov/8598070/
https://pubmed.ncbi.nlm.nih.gov/8598070/
https://pubmed.ncbi.nlm.nih.gov/8598070/
https://pubmed.ncbi.nlm.nih.gov/12540642/
https://pubmed.ncbi.nlm.nih.gov/12540642/
https://pubmed.ncbi.nlm.nih.gov/12540642/
https://pubmed.ncbi.nlm.nih.gov/21116069/
https://pubmed.ncbi.nlm.nih.gov/21116069/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/
https://pubmed.ncbi.nlm.nih.gov/22075469/

