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Background: Surgical septal myectomy has been considered the gold-standard therapeutic
option for symptomatic drug refractory patients with hypertrophic obstructive cardio-
myopathy (HOCM) for over 50 years. However, it is being challenged by less- invasive
interventional tools in the last 2 decades. The late effects of myocardial scar from alcohol
septal ablation are unknown and, therefore, are not recommended in children and young
adults.
Methods: A total of 9 patients underwent surgical interventions for HOCM. All patients
were below 12 years of age. The patients were operated upon in Cairo University Hospitals,
Egypt; in the period between April 2014 and February 2016. Pre-operative and operative
data were collected and analyzed statistically. Post-operative evaluation was documented
at different periods and data collected and analyzed in comparison with pre-operative data
as well as at these different follow up periods.
Results: Mean age of all patients was 6.1 ± 2.6 years. 77.8% were males. All the patients
were symptomatic. Preoperative mean pressure gradient (PG) was 95.4 ± 15.2 mmHg.
Mean septal wall thickness (SWT) was 1.52 þ 0.45 cm, mean degree of mitral regurge (MR)
was 1.7 ± 0.83. Immediate postoperative assessment showed significant clinical
improvement and significant reduction of PG to 20.0 ± 14 mmHg, SWT to 0.98 ± 0.38 cm,
and mean degree of MR to 0.89 ± 0.33. Short-term and mid-term follow up showed
sustained improvement. There were no deaths.
Conclusions: Surgical procedures for HOCM are generally safe and effective for improve-
ment of symptoms, LVOT gradient, mitral regurge. Early surgical intervention is advocated
to prevent progression of valve disease.
© 2017 The Egyptian Society of Cardio-thoracic Surgery. Publishing services by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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List of abbreviations:

AR Aortic regurge
CHB Complete heart block
EF Ejection fraction
ECG Electrocardiography
HOCM Hypertrophic obstructive cardiomyopathy
ICU Intensive care unit
IQR Interquartile range
LA Left atrium
LV Left ventricle
LVOT Left ventricular outflow tract
MR Mitral regurge
NSR Normal sinus rhythm
PM Pacemaker
PG Pressure gradient
RA Right atrium
RBBB Right bundle branch block
SWT Septal wall thickness
SD Standard deviation
SAM Systolic anterior motion
TEE Trans-esophageal echocardiography
VSD Ventricular septal defect
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1. Introduction

Hypertrophic obstructive cardiomyopathy (HOCM) is a primary myocardial disorder with different morphologic, func-
tional and clinical features [1]. HOCM is currently believed to be a familial disease in 55% of cases, leaving 45% as sporadic [2].
The disease results from muscular anomaly and mitral valve anomaly.

Muscular anomaly is believed to be a result of monogenetic autosomal dominant condition that leads to impressive left
ventricular hypertrophy that may be diffuse, localized to the interventricular septum or the apex [3].

Mitral valve anomaly includes a variable extent of abnormalities. Thesemay be in the form of narrow anterior leaflet, small
annulus, thickened ventricular aspect of anterior leaflet and papillary muscles' abnormalities, such as thickened and fused
papillary muscles, false cordae and accessory papillary muscles [4]. Systolic anterior motion (SAM) of the mitral valve is a
frequent association of HOCM disease.

Pathophysiology of the disease can be explained by dynamic outflow obstruction, SAM of the mitral valve and mitral-
septal contact, and the pushing force of abnormally directed blood flow; affecting the anteriorly positioned mitral apparatus
in the left ventricular cavity [5].

Patients with HOCM complain of dyspnea, angina, and presyncope and/or syncope on exertion. The severity of symptoms
does not necessarily correlate with the magnitude of pressure gradient [6]. The most dramatic symptom is sudden cardiac
arrest and death, which is common in young and previously asymptomatic patients [7].

By auscultation, a forth heart sound may be heard due to increased atrial pressure. A systolic murmur can usually be
detected on auscultation due to dynamic obstruction and its associated mitral regurgitation.

The ECG in HOCMmay be normal with mild degrees of hypertrophy or show LV hypertrophy and strain in the presence of
extensive hypertrophy [3]. The chest x-ray may be normal or show LV or LA and/or RA enlargement with or without vascular
redistribution in the lungs. The aorta is typically small [8].

Transthoracic echocardiographic examination in HOCM is the most important form of investigation. It can determine the
location and extent of hypertrophy, systolic and diastolic function, presence and degree of SAM of mitral valve, the severity of
subaortic and/or midventricular obstruction, left atrial size, the direction and degree of mitral regurgitation, and the presence
of additional mitral valve abnormalities.

Transesophageal echocardiography is valuable in defining additional mitral valve abnormalities and is used intra-
operatively in guiding assessment of surgical outcome [9].

Childrenwith HOCMmay have no symptoms. The overall annual mortality rate beyond the first year of life is 1%. However,
patients can be symptomatic and sudden cardiac arrest can occur in childhood. The late sequalae of the disease are related to
the dynamic left ventricular outflow tract (LVOT) obstruction and may include heart failure. This dynamic obstruction is the
main target of pharmacological therapy and septal reduction therapies.
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The standard therapeutic option for LVOT obstruction and associated mitral regurge is surgical septal myectomy. Alcohol
septal ablation is an alternative in selected adults, but it is not indicated in children and young adults.

We herein review a group of pediatric patients with HOCM undergoing surgical treatment.
2. Patients and methods

In this prospective observational study, 9 patients with HOCM had surgical intervention. All patients were below 12 years
of age. They were operated upon in Cardiothoracic Surgery Department, Kasr AlAini Hospitals, Cairo University, Egypt in the
period from April 2014 to February 2016.

After approval of the local institutional review committee and informed consent, the patients were collected for this study,
to evaluate the immediate, short term and mid-term results of surgical intervention for HOCM, in terms of clinical effec-
tiveness and risks.

Patients included in the study were those who had only HOCM or its sequalae (e.g. mitral regurge); and excluding patients
with associated other congenital cardiac anomaly and cases with recurrent obstruction.

Preoperative assessment included thorough history taking, full clinical examination, laboratory and radiological in-
vestigations. The most important preoperative investigation was the transthoracic echocardiography, which was done for
each patient to evaluate interventricular septal wall thickness (SWT) in centimeters (cm), Peak and mean pressure gradient
across LVOT in millimeters of mercury (mmHg), ejection fraction, presence of mitral regurge and its grade, systolic anterior
motion of mitral valve, any mitral valve or papillary muscle abnormality and left atrial diameter in centimeters (cm).

All patients were approached via median sternotomy. After institution of cardiopulmonary bypass, aortic cross clamping
and infusion of cardioplegia, oblique aortotomy was done. The inferior limb of the incision was extended in the direction of
themiddle of the non-coronary sinus. The commissures were suspended using prolene sutures fixed to obtain good exposure.
The aortic valve leaflets and sinuses of Valsalvawere examined, and then aortic valve leaflets were retracted against the aortic
wall.

Myectomy was done between two parallel incisions in the septum 3e5 mm below the level of aortic annulus and directed
to the apex; the first one started just to the right of midpoint of right coronary cusp and the second started below the
commissure between the right and left coronary cusps. Extended myectomy was done in some cases by excision of the
posterior lower part of septal bulge; by another incision below the membranous septum; which joined the two previous
incisions to allow an additional triangular resection; in the posterior lower septum. Closure of the aortotomy was done using
two threads of 5e0 prolene sutures, starting beyond the angles of both ends of incision and meeting in a center point in a
single layer.

When available, intraoperative TEE was performed to assess adequacy of repair, mitral regurge, gradient across LVOT,
septal wall thickness (SWT), if SAM was still present, and any complications like a VSD.
2.1. Intraoperative parameters

The following intraoperative data were recorded for statistical analysis: Total bypass time and aortic cross clamp time, the
need for inotropic support, rhythm and any conduction abnormalities after repair, intraoperative gradient asmeasured by TEE
when available.
2.2. Postoperative parameters

2.2.1. Immediate post-operative parameters
These parameters were recorded after surgery and during the hospital stay, either in ICU or in ward; and include all of the

following: duration of mechanical ventilation (in hours), duration of ICU stay (in days), duration of hospital stay (in days),
occurrence of any complications as pneumonia or wound infection, heart rhythm and conduction abnormalities; and the
need for temporary or permanent pacemaker.

A two dimensional echocardiography was performed for all patients the same day of surgery to assess the following: the
gradient across LVOT; presence SAM, presence and degree of mitral regurge, septal wall thickness (in cm), reoperation and
mortality.

2.2.2. Short-term parameters (6 months after surgery)
Patients were seen to assess clinical symptomatic improvement and to perform a transthoracic echocardiography to re-

evaluate the previously mentioned parameters.

2.2.3. Mid-term parameters (1 year after surgery)
Patients were seen to assess clinical symptomatic improvement and to perform a transthoracic echocardiography to re-

evaluate the previously mentioned parameters.
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2.2.4. Statistical analysis
Pre-coded data was entered into the Statistical Package of Social Science Software program, version 21 (SPSS) to be sta-

tistically analyzed.
Data was summarized using range, mean, standard deviation and median with interquartile range for quantitative vari-

ables and frequency and percentage for qualitative ones. Evaluations of changes of parametric quantitative variables by time
were performed through paired t-test, while non-parametric quantitative and ordinal variables were examined through
Wilcoxon test. Binary variables were subjected to McNemar test to signify their changes over time. Comparison between
groups was performed using MannWhitney test for quantitative variables. Spearman correlation coefficients were calculated
to signify the association between different quantitative variables. P values less than 0.05 were considered statistically
significant.
3. Results

Patients' ages ranged from one 1e10 years with mean age of 6.1 ± 2.6 years and interquartile range of 5e7 years. Of the 9
patients, there were 7 males (77.78%) and 2 females (22.22%).
3.1. Preoperative data

All patients were symptomatic with 8 patients (88.89%) complained of shortness of breath, and one patient (11.11%)
suffered syncope. The delay encountered between the time when the symptoms first appeared and the time of seeking
medical advice ranged from 1 to 6 years; with mean 2.1 þ 1.5 years.

Family history was positive in two patients. All patients had normal sinus rhythm and normal conduction, except for one
patient (11.11%); who complaint RBBB.

Preoperative echocardiographic data were summarized in Tables 1 and 2.
3.2. Operative data

All patients underwent septal myectomy. No patients underwent mitral valve repair. The bypass time ranged from 36 to
75 minwithmean 53.7 ± 15.6 min. The cross clamp time ranged between 18 and 50minwith mean 35.1 ± 13.2 min. Inotropic
support was used only for 3 patients (33.3%) at the end of the procedure, in the form of dobutamine in physiological doses,
which was discontinued a few hours post-operatively.
3.3. Postoperative data

Immediate postoperative data were summarized in Tables 3 and 4.
3.4. Hospital morbidity and mortality

There was no intra operative or hospital mortality among the study group. One patient (11.1%) had complete heart block
(CHB) and an iatrogenic ventricular septal defect (VSD) that required placement of a permanent pacemaker. One patient
(11.1%) suffered superficial wound infection. There were no cases reopened for bleeding.
Table 1
Summary of some preoperative echocardiographic data.

Preoperative Frequency (n ¼ 9) Percentage

MR
Present 9 100.0
Absent 0 0.0

MR grade
No 0 0.0
Grade I 4 44.4
Grade II 3 33.3
Grade III 2 22.2

SAM
Present 9 100.0
Absent 0 0.0

AR
Present (mild) 5 55.6
Absent 4 44.4

MR: mitral regurge, SAM: systolic anterior motion, AR: aortic regurge.



Table 2
Summary of some preoperative echocardiographic data.

Preoperative Range Mean ± SD Median IQR

EF (%) 68.0e80.0 73.6 ± 4.4 74.0 70.0e75.0
Peak PG (mmHg) 80.0e120.0 95.4 ± 15.2 90.0 80.0e107.0
Mean PG (mmHg) 34.0e68.0 47.6 ± 9.8 45.0 44.0e50.0
SWT (cm) 0.60e2.10 1.52 ± 0.45 1.60 1.40e1.80

SD: standard deviation, IQR: interquartile range, EF: ejection fraction, PG: pressure gradient, SWT: septal wall thickness.

Table 3
Summary of some immediate postoperative data.

Immediately after Frequency (n ¼ 9) Percentage

MR (mild)
Present 8 88.9
Absent 1 11.1

SAM
Present 5 55.6
Absent 4 44.4

AR (mild)
Present 3 33.3
Absent 6 66.7

Rhythm
NSR 8 88.9
CHB 1 11.1

Conduction
Normal 8 88.9
PM 1 11.1

Mechanical Ventilation
Yes 8 88.9
No 1 11.1

Inotropic support 3 33.3

MR: mitral regurge, SAM: systolic anterior motion, AR: aortic regurge, NSR: normal sinus rhythm, CHB:
complete heart block, PM: pacemaker.
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3.5. Short term follow up (6 months after surgery)

The short term follow up was done by clinical and echocardiographic evaluation 6 months after surgery. The data was
compared to the preoperative and immediate post-operative data.

There was no mortality at short-term follow up. No other complications apart from permanent pacing for one patient
(11.1%). All the patients were free of symptoms.

Short term follow up data were summarized in Tables 5 and 6.
3.6. Mid-term follow up (1 year after surgery)

No patients had a gradient over the LVOT. SWT ranged from 0.4 to 1.6 cmwith mean 0.84 ± 0.41 cm andmedian 1 cm. Two
patients (22.2%) hadmildmitral regurge, while rest of patients was free of regurge. No patients had aortic regurge onmidterm
follow up.

Midterm follow up data are summarized in Table 7.
Tables 8e10 summarize changes in peak and mean pressure gradient over LVOT for all patients by time, and changes in

SWT by time.
Table 4
Summary of some immediate postoperative data.

Immediately after Range Mean ± SD Median IQR

Peak PG (mmHg) 0.0e50.0 20.0 ± 14.0 16.0 14.0e20.0
Mean PG (mmHg) 0.0e23.0 9.9 ± 6.7 7.0 7.0e11.0
SWT (cm) 0.40e1.60 0.98 ± 0.38 0.90 0.80e1.10
ICU stay (days) 1.0e3.0 1.9 ± 0.8 2.0 1.0e2.0
Hospital stay (days) 3.0e12.0 5.3 ± 2.7 5.0 4.0e6.0
Mechanical ventilation duration (hours) 2.0e6.0 4.0 ± 1.6 4.0 2.5e5.5

SD: standard deviation, IQR: interquartile range, PG: pressure gradient, SWT: septal wall thickness.



Table 5
Summary of some short term follow up data.

6 Months after Frequency (n ¼ 9) Percentage

MR (mild)
Present 4 44.4
Absent 5 55.6

SAM
Present 0 0.0
Absent 9 100.0

AR
Present 1 11.1
Absent 8 88.9

Rhythm
NSR 8 88.9
CHB 1 11.1

Conduction
Normal 8 88.9
PM 1 11.1

MR: mitral regurge, SAM: systolic anterior motion, AR: aortic regurge, NSR: normal sinus rhythm, CHB:
complete heart block, PM: pacemaker.

Table 6
Summary of some short term follow up data.

6 Months after Range Median Mean ± SD IQR

Peak PG (mmHg) 0.0e28.0 9.0 10.9 ± 10.4 0.0e15.0
Mean PG (mmHg) 0.0e15.0 5.0 6.0 ± 6.0 0.0e9.0
SWT (cm) 0.40e1.50 0.90 0.96 ± 0.36 0.80e1.10

SD: standard deviation, IQR: interquartile range, PG: pressure gradient, SWT: septal wall thickness.

Table 7
Summary of some midterm follow up data.

1 year after Range Mean ± SD Median IQR

Peak PG (mmHg) 0.0e0.0 0.0 ± 0.0 0.0 0.0e0.0
Mean PG (mmHg) 0.0e0.0 0.0 ± 0.0 0.0 0.0e0.0
SWT (cm) 0.40e1.60 0.84 ± 0.41 1.0 0.40e1.0

SD: standard deviation, IQR: interquartile range, PG: pressure gradient, SWT: septal wall thickness.

Table 8
Changes in Peak PG by time.

Mean ± SD Median Range P value

Peak PG (mmHg) 15.2 ± 95.4 90.0 120.0e80.0 0*1 ¼ 0.008, 0*6 ¼ 0.008
Peak PG (mmHg) 14.0 ± 20.0 16.0 50.0e0.0 0*12 ¼ 0.007, 1*6 ¼ 0.012
Peak PG (mmHg) 10.5 ± 10.9 9.0 28.0e0.0 1*12 ¼ 0.012, 6*12 ¼ 0.027
Peak PG (mmHg) 0.0 ± 0.0 0.0 0.0e0.0

SD: standard deviation, PG: pressure gradient.

Table 9
Changes in mean PG by time.

Mean ± SD Median Range P value

Mean PG (mmHg) 47.6 ± 9.8 45.0 34.0e68.0 0*1 ¼ 0.008, 0*6 ¼ 0.008
Mean PG (mmHg) 9.9 ± 6.7 7.0 0.0e23.0 0*12 ¼ 0.008, 1*6 ¼ 0.011
Mean PG (mmHg) 6.0 ± 6.0 5.0 0.0e15.0 1*12 ¼ 0.011, 6*12 ¼ 0.027
Mean PG (mmHg) 0.0 ± 0.0 0.0 0.0e0.0-

SD: standard deviation, PG: pressure gradient.
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4. Discussion

HOCM is a leading cause of sudden cardiac death in the young. There are limited data about the outcome of surgical
myectomy in children. The aim of this studywas to review our experience, and the results of surgical myectomy in infancy and
childhood.



Table 10
SWT changes by time.

Mean ± SD Median Range P value

SWT (cm) 1.52 ± 0.45 1.60 0.60e2.10 0*1 ¼ 0.008, 0*6 ¼ 0.008
SWT (cm) 0.98 ± 0.38 0.90 0.40e1.60 0*12 ¼ 0.008, 1*6 ¼ 0.157
SWT (cm) 0.96 ± 0.36 0.90 0.40e1.50 1*12 ¼ 0.491, 6*12 ¼ 0.719
SWT (cm) 0.84 ± 0.41 1.00 0.40e1.60

SD: standard deviation, SWT: septal wall thickness.
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The mean age of our patients was 6.1 ± 2.6 years. These ages were younger than ages of patients in most studies; due to
inclusion of patients younger than 12 years old in our study, rather than the early presentation of HOCM in our community.
Regarding gender distribution, there were 7 males (77.8%) and 2 females (22.2%).

The observations regarding preoperative symptoms were not that different frommost of other studies. Most of the studies
reported that at least 75%e100% of patients were symptomatic before surgical intervention [10,11,12]. This can be explained
by the nature of the HOCM disease, as many patients with symptomatic HOCM had minimal LVOT gradients, and there was
uncertainty whether their limitation is due to diastolic dysfunction or labile outflow tract obstruction [13].

Family history was positive in 2 patients (22.22%); there is evidence that HOCM disease is genetically determined and
transmitted [10,14,15].

Total bypass time ranged from 36 to 75 min, with mean 53.7 ± 15.6 min. The cross clamp time ranged between 18 and
50 minwith mean 35.1 ± 13.2 min. The durations were similar to that reported byMcCully et al. [11]. Others reported shorter
cross clamp time; Robbins and Stinson [12] reported a mean cross clamp time of 20.9 þ 6.8 min, but the mean age in their
study was different (50.2 years). The larger cardiac size in adults may facilitate the resection, rather than the smaller size in
the young which requires more meticulous manipulations; and of course, more operative time.

One patient (11.11%) had CHB at the end of operation and was transferred to the ICU on a temporary pacemaker. The risk of
CHB in subaortic myectomy is documented by many authors ranging from 1% [16] to 17.8% [15]. So, although the incidence of
CHB in our study was quite high (11.11%), it remained within the accepted range.

There was highly significant reduction of peak and mean gradients at the immediate postoperative period, and the results
were comparable with results of many other researchers. Heric et al. [17] reported a decrease of the systolic gradients from a
mean of 93 mmHg to 21 mmHg after myectomy. Robbins and Stenson [12] reported a decrease of the systolic gradients from
a mean of 66.82 ± 39 mm Hg to 20.2 ± 23 mm Hg after myectomy.

Preoperative SWT ranged from 0.6 to 2.1 cm with mean 1.5 ± 0.44 cm for HOCM. The measurements were slightly lower
than in other studies. This could be explained by the different age groups in our study than other studies. McCully et al. [11]
reported a mean age of 49.7 ± 15 years and Ommen et al. [18] 45.3 ± 20 years.

Systolic anterior motion of the mitral valve (SAM)was observed in all patients. 4 patients (44.44%) hadmild mitral regurge
(MR), 3 patients (33.33%) had moderate regurge, and 2 patients (22.22%) had severe regurge. A finding similar to that was
found bymost of other researchers, e.g. McCully et al. [11] who reported similar results with 61% having at least moderateMR.

Immediate postoperative echocardiographic assessment of mitral valve showed that no patients had hemodynamically
significant (moderate- severe) MR immediately postoperative. When compared to the preoperative percentage of patients
having moderate- severe MR; this is an excellent immediate improvement. The mean degree of MR immediately post-
operative was 0.89 ± 0.33 with highly significant statistical difference when compared with our preoperative mean of
1.78 ± 0.83. Also Altarabsheh et al. [19] reported a highly significant statistical difference when they compared mean post-
operative MR of 1.05 ± 0.40 with their mean pre-operative of 2.01 ± 0.95.

About SAM of the mitral valve, it was detected in all patients preoperatively, while only 33.33% of patients had residual
SAM in immediate postoperative follow up. Smedira et al. [20] stated that from a total of 99% of patients who had SAM pre-
operatively, only 52% had it post-operatively.

Iatrogenic VSD may result from more aggressive resection needed in cases of hypertrophied septum with high gradient
over the LVOT, leading to iatrogenic septal perforation. The presence of hemodynamically significant VSD with left-to-right
shunting can result in left ventricular (LV) volume overload with signs and symptoms of heart failure. In our study, the
occurrence of iatrogenic VSD was experienced in one patient (11.11%). Darcin et al. [21] reported an incidence of (9.5%).
However, most authors reported the incidence of 1e3% [19,22,23].

There was no in-hospital mortality among our patients. Similar results were reported by most researches [19,24].
On short term follow up; echocardiographic assessment showed peak gradient (PG) ranging from 0 to 28 mmHg with

mean10.9 ± 10.5 mmHg and median 9 mmHg. The reduction of PG was significant when compared to the preoperative and
immediate postoperative data. Similar results were reported by Swistel et al. [25], who reported mean PG of 6 ± 14 mmHg.

In our study, mean short-term degree of MR in patients with HOCM was 0.44 ± 0.52. Swistel et al. [25] reported similar
results with mean MR of 0.4 at 3 months follow-up. Both our study and Swistel et al. [25] reported significant statistical
difference when comparing the pre-operative with short-term follow-up degree of MR. Moreover, in our study; these results
showed statistically significant improvement when compared to immediate postoperative evaluation (P value ¼ 0.005). On
the other hand, Swistel et al. [25] showed no significant statistical difference between short-term and immediate post-
operative mean MR.
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No patients had SAM at short term evaluation. This was statistically significant when compared to the preoperative data (P
value ¼ 0.004); an expected outcome, as with gradient reduction resulting from basal septal thinning with consequent
enlargement of the LVOT area (and redirection of forward flow with loss of drag and venturi effects on the mitral valve). As a
consequence, SAM of the mitral valve and mitral-septal contact are abolished. MR is usually eliminated without the need for
additional mitral valve surgery. Yu et al. [26] reported that the size of the inter leaflet gap causing MR varies directly with the
degree of SAM.

The mid-term follow up echocardiographic assessment of pressure gradient showed that no patient had LVOT gradient.
This showed significant reduction in peak and mean gradients when compared to short term data, and highly significant
when compared to preoperative and immediate term follow up data. These results were near to the results of mid-term and/
or late follow up reported by other researchers. Robbins and Stenson [12] reported a mean gradient of 8.2 ± 14 mmHg. While
Ommen et al. [18] reported a mean gradient of 3 ± 8 mmHg at 3 ± 3.6 years. Both studies included HOCM patients.

Mitral valve assessment in HOCM patients; 7 patients (77.8%) had no regurge, while 2 patients (22.22%) had mild regurge.
The overall decrease in degree of MR was statistically significant when compared to the preoperative data and immediate
follow up data, i.e. sustained improvement of mitral valve function at the mid-term follow up. This confirms the fact that MR
in HOCM is mainly due to SAM and significant improvement follows surgical reduction of LVOT obstruction and SAM.

4.1. Study limitations

The relatively small number of patients and the limited time of follow up, which might not be long enough to include the
late follow up of the clinical and echocardiographic outcome of the patients included in the study.

5. Conclusions

Surgical procedures for HOCM are generally safe and effective for improvement of symptoms, LVOT gradient and mitral
regurge. Early surgical intervention is advocated to prevent progression of valve disease.
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