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Abstract

This article presents a case review and literature review focused on the challenges of managing subaortic
membranes (SAMs) in young adult patients with mild aortic regurgitation (AR) or aortic stenosis (AS). The
study aims to discuss the diagnosis of SAM, the imaging studies used for assessment, the management
strategies in young patients, the risk of valvular damage, and the controversy surrounding prophylactic
resection in mild AR. The management of SAM in adults poses challenges due to limited treatment options
and potential complications, necessitating further investigation into the progression of AS and AR in
asymptomatic SAM patients. The case presentation describes a 40-year-old male with muscular dystrophy
who presented with symptoms and was diagnosed with SAM. Various imaging techniques, including CT
chest, transthoracic echocardiogram (TTE), and transesophageal echocardiogram (TEE), were used to
confirm the presence and severity of SAM. Based on the patient's clinical profile and the absence of surgical
indications, medical therapy was initiated, and regular outpatient follow-up was recommended to monitor
disease progression. The discussion highlights the challenges in diagnosing SAM, the importance of imaging
studies, and the potential complications associated with SAM in young patients. The article also explores
the management options for SAM, emphasizing surgical resection as the definitive treatment, while
acknowledging the limited success rates of alternative approaches. Close monitoring and prompt
intervention for complications are crucial in the management of SAM. The concluding statement
emphasizes the need for further research to explore alternative treatments for SAM in young patients.
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Introduction

Subaortic membrane (SAM) occurs in the left ventricular outflow tract (LVOT) just below the aortic valve and
is characterized by an abnormal fibrous tissue, causing obstruction of blood flow from the left ventricle to
the aorta [1]. SAM can cause a range of symptoms, including dyspnea, chest pain, palpitations, and heart
failure [1]. Guidelines are clear on the management of SAM if the patient has myocardial ischemia, heart
failure, or has a resting peak gradient of >50 mmHg when asymptomatic [2]. However, the guidelines are less
clear on the management of adults who present incidentally, have minimal or no symptoms, and have mild
aortic stenosis (AS) or aortic regurgitation (AR) that does not meet the threshold of intervention. In
addition, there is insufficient guidance on how to pursue surveillance in these patients and the risk of
progression of AS and AR is not well known [3]. We present a case and review of the literature to explore the
challenges of managing SAM in an adult.

Case Presentation

A 40-year-old Caucasian male with a past medical history of muscular dystrophy initially presented to the
emergency department via ambulance after developing abrupt global weakness and dizziness which he said
felt was similar to a prior episode of shock following a traumatic spleen rupture. Prior to this episode, he had
drunk “a couple of shots” of alcohol but denied being intoxicated. In the emergency department, the patient
was bradycardic. EKG showed sinus rhythm; however, the patient was symptomatic. He denied any drug use
or blood in the stool. A systolic murmur was noted on a physical exam, best heard at the right second
intercostal space. CT angiogram and chest X-ray were negative for aortic dissection, aneurysmal dilation,
and pulmonary embolism. The patient was later admitted for symptomatic bradycardia with heart rate in the
40s, mean arterial pressures (MAPs) in the mid-60s, and a low blood pressure of 96/52 in the setting of
severe abdominal pain.

During his hospital stay, he received IV fluids which resolved the patient’s symptomatic bradycardia. CT
chest (Figure 7) was obtained which showed abnormalities in the LVOT.
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FIGURE 1: Patient’s CT Chest demonstrating LVOT obstruction.

LVOT: left ventricular outflow tract

Cardiology was consulted and recommended a transthoracic echocardiogram (TTE) which demonstrated a
significant increase in LVOT velocities, with a peak pressure of 31 mmHg and a mean of 18 mmHg.
Additionally, the pulmonary artery systolic pressures were between 35 and 40 mmHg. These findings were
suggestive of a SAM and mild pulmonary hypertension (Figure 2).
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FIGURE 2: Transthoracic echocardiogram with and without color
Doppler demonstrating the presence of a subaortic membrane causing
regurgitant blood flow through the aortic valve.

The next day, a transesophageal echocardiogram (TEE) was completed and confirmed the presence of a
discrete SAM with peak flows of 22 mmHg across the membrane and mild aortic regurgitation (Figures 3, 4).

FIGURE 3: Transesophageal echocardiogram demonstrating the
presence of a subaortic membrane.
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FIGURE 4: Transesophageal echocardiogram with and without color
Doppler demonstrating the presence of a subaortic membrane causing
regurgitant blood flow through the aortic valve.

The next step in the workup was an exercise stress echocardiogram in order to assess the aortic valve
gradients and the patient’s exercise capacity; however, due to the patient’s history of muscular dystrophy,
this was not a feasible option. Thus, the cardiology team recommended no further acute intervention as he
also did not meet the criteria for surgical correction. At discharge, the patient was medically improved and
planned to follow up outpatient with the cardiology clinic to monitor disease progression, which, left
unmonitored, may lead to left ventricular hypertrophy, arrhythmias, aortic valve regurgitation, and possible
endocarditis [1]. While it is critical these patients are monitored, it is reported that surgical removal of this
membrane can reoccur in up to 55% of patients [4]. Reoperation risk factors include female gender, age older
than 30 at the time of diagnosis, preoperative peak LVOT gradient greater than or equal to 80 mmHg, and
peak LVOT gradient progression over time [1]. This case may help determine the best course of action when
treating similar patients, highlighting the importance of diagnostic workup as well as cardiac monitoring
post-discharge to minimize risks of disease progression.

Discussion

Subaortic stenosis secondary to a SAM is a rare structural abnormality frequently found incidentally in
cardiovascular workups. Subaortic membranes exist in one of three forms: a thin discrete ridge (most
commonly), a fibromuscular ridge, or a diffuse subaortic fibromuscular tunnel-like narrowing of the LVOT,
the latter being the most likely form in our patient, although final confirmation requires surgical resection
and histopathological analysis [1]. The etiology for SAM is likely genetic and in adults, the course is gradual,
as the SAM’s stenosis increasingly obstructs the ejection of blood through the LVOT. In pediatric patients,
SAM may progress at a faster and unpredictable rate [1]. Over time, the heart develops concentric
hypertrophy with or without a septal bulge, and as the obstruction becomes more clinically significant and
severe, patients go from being asymptomatic to developing symptoms such as angina, palpitations, dyspnea,
fatigue, syncope, and heart failure [1]. These symptoms vary based on the degree of obstruction caused by
the membrane and may worsen during physical activity.

The diagnosis of a SAM can be challenging, as it can mimic other causes of AS or AR, such as hypertrophic
cardiomyopathy, bicuspid aortic valve, or rheumatic heart disease [1]. TTE and TEE are vital in identifying
the membrane’s anatomy, the severity of LVOT obstruction, and structural damage to the aortic valve [5].
The results of the TTE and TEE are important when considering workup and treatment. Additionally, stress
testing for adults with LVOT obstruction to determine exercise capacity, symptoms, electrocardiographic
changes, or arrhythmias may be reasonable in the presence of otherwise equivocal indications for
intervention [5].

SAM management in pediatric patients is challenging due to limited treatment options and potential
complications. SAM can cause valvular damage over time if untreated due to increased turbulent blood flow
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in the LVOT, causing barotrauma to the aortic valve leaflets and leading to worsening AR [5]. Indications for
surgical intervention in pediatric patients are as follows: patients with a Doppler mean gradient <30 mmHg
and no left ventricular hypertrophy are not indicated for surgery and should pursue medical follow-up;
patients with a Dopper mean gradient >50 mmHg should be surgically treated; and patients with Doppler
mean gradient 30-50 mmHg may be indicated for surgery if symptomatic with angina, syncope, or exertional
dyspnea or if asymptomatic with ECG changes at rest [1]. There is little consensus regarding the optimal
surgical management in pediatric patients, as some advocate solely for membrane resection while others
argue for septal myectomy in addition to resection, although recent literature indicates neither strategy
shows empirical improvement in reoperation rates [1,6]. In the case of infants, for whom open-heart surgery
is acutely contraindicated, they may undergo percutaneous balloon dilatation to provide temporary
reduction in aortic gradients and symptoms. This relief may last for a few months to even years, until the
patient is more stable, when the open-heart surgery may be performed [1].

Contrary to pediatric patients, in adults, mild AS or AR either progresses slowly or does not progress at all,
especially if there is an absence of other congenital abnormalities [3]. This is likely because patients who
survive into adulthood are on the lower spectrum of disease severity.

The 2018 American Heart Association (AHA) guidelines for adults with heart disease state that
asymptomatic patients with a peak gradient of 50mmHg or more, or patients who are symptomatic with a
max gradient of 30-50mmHg, should be surgically treated [2]. Our patient did not meet this criteria as his
TTE revealed gradients of 22 mmHg (peak) and 12 mmHg (mean). Another possible criterion for surgical
intervention is if a patient shows signs of cardiac ischemia on exertion [2]; however, this was not possible to
evaluate in our patient due to his history of muscular dystrophy. Of note, current literature has not
elucidated any clinical connection between limb-girdle muscular dystrophy, seen in our patient, and
subaortic stenosis secondary to SAM. In fact, a recent article noted cardiovascular abnormality to be
essentially nonexistent in limb-girdle muscular dystrophy [7], further highlighting the uniqueness of our
case. Beyond limb girdle, other muscular dystrophies may be associated with cardiac disease, although these
abnormalities are more functional than structural, such as conduction defect with arrhythmia [8]. A
dobutamine stress test was also considered and scheduled for this patient; albeit, the patient did not make
their appointment.

If surgical intervention is indicated, SAM resection is the treatment of choice for AR due to SAM [2]. The
timing of intervention is clear in patients who have moderate to severe AR, which constitutes a small subset
of these patients. However, prophylactic resection in patients with mild AR is controversial with very
limited data suggesting continued observation till the AR becomes hemodynamically significant. The
surgery involves excising the SAM and valve replacement or repair [2]. The aortic root can be preserved if it
is of normal size, as in this case [2]. Valve replacement is required if the native valve is too damaged to be
repaired [2]. This can be accomplished through either transcatheter aortic valve implantation (TAVI) or via
surgical aortic valve replacement (SAVR). TAVI is indicated in patients >80 years of age or who pose a great
surgical risk, whereas SAVR is preferred in patients <65 years of age or with >20 years of additional life
expectancy [9]. When considering immediate workup, surgery should not be delayed in patients with
worsening hypotension, pulmonary edema, or low mean arterial pressure [9]. Similar to pediatric patients,
additional septal myectomy does not show any enhancement in postoperative outcomes, and due to its
increased propensity for complete heart block, is actually contraindicated in adult patients [10]. After aortic
valve resection, LV systolic function is an important metric to determine the long-term survival and vitality
of the replaced valve [9]. Close follow-up is necessary to monitor for the recurrence of AR.

Few non-surgical interventions exist for SAM as preventative or therapeutic strategies. For SAM patients
with a history of endocarditis or previous repair that required a prosthetic device, antibiotic prophylaxis is
indicated to prevent bacterial endocarditis. Antibiotic prophylaxis is generally indicated for six months
following surgical repair, although it may be indicated for longer in patients with residual defects [1].
Beyond the medical management of SAM, studies are ongoing to evaluate the efficacy of other alternative
diagnostic and therapeutic strategies, including minimally invasive heart surgery and genetic testing [11,12].

Conclusions

Managing SAM in young patients is challenging due to the limited treatment options and potential
complications. While imaging and non-surgical workup allow us to make definitive conclusions on the
presence and extent of disease, surgical resection remains the definitive treatment. Alternative treatments,
such as medical therapy or prophylaxis, minimally invasive heart surgery, and/or genetic testing, have been
explored but are currently far from becoming first-line therapy. It is important to closely monitor patients
with SAM and promptly address any complications that may arise. Further research is needed to explore
alternative treatments for SAM in young patients.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In

2023 Asif et al. Cureus 15(11): e48571. DOI 10.7759/cureus.48571 50f6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Mulla S, Siddiqui WJ: Subaortic stenosis. StatPearls [Internet]. StatPearls [Internet (ed): StatPearls
Publishing, Treasure Island (FL); 2023.

2. Stout KK, Daniels CJ, Aboulhosn JA, et al.: 2018 AHA/ACC guideline for the management of adults with
congenital heart disease: a report of the American College of Cardiology/American Heart Association task
force on clinical practice guidelines. Circulation. 2019, 139:698-800. 10.1161/CIR.0000000000000603

3. vander Linde D, Takkenberg JJ, Rizopoulos D, et al.: Natural history of discrete subaortic stenosisin adults: a
multicentre study. Eur Heart J. 2013, 34:1548-56. 10.1093/eurheartj/ehs421

4. Geva A, McMahon CJ, Gauvreau K, Mohammed L, del Nido PJ, Geva T: Risk factors for reoperation after
repair of discrete subaortic stenosis in children. ] Am Coll Cardiol. 2007, 50:1498-504.
10.1016/j.jacc.2007.07.013

5. Fernando RJ, Sopkovich C: Echocardiographic diagnosis of a subaortic membrane attached to the free edge
of the right coronary cusp of the aortic valve. CASE (Phila). 2020, 4:155-9. 10.1016/j.case.2020.01.004

6. De Wolf R, Francois K, Bové T, et al.: Paediatric subaortic stenosis: long-term outcome and risk factors for
reoperation. Interact Cardiovasc Thorac Surg. 2021, 33:588-96. 10.1093/icvts/ivab121

7. Wicklund MP, Kissel JT: The limb-girdle muscular dystrophies. Neurol Clin. 2014, 32:729-49, ix.
10.1016/j.ncl.2014.04.005

8. Feingold B, Mahle WT, Auerbach S, et al.: Management of cardiac involvement associated with
neuromuscular diseases: a scientific statement from the American Heart Association. Circulation. 2017,
136:€200-31. 10.1161/CIR.0000000000000526

9. Otto CM, Nishimura RA, Bonow RO, et al.: 2020 ACC/AHA guideline for the management of patients with
valvular heart disease: a report of the American College of Cardiology/American Heart Association joint
committee on clinical practice guidelines. ] Am Coll Cardiol. 2021, 77:e25-e197. 10.1016/j.jacc.2020.11.018

10. vander Linde D, Roos-Hesselink JW, Rizopoulos D, et al.: Surgical outcome of discrete subaortic stenosis in
adults: a multicenter study. Circulation. 2013, 127:1184-91, e1-4. 10.1161/CIRCULATIONAHA.112.000883

11. Miyaji K, Hannan RL, Ojito JW, White JA, Burke RP: Minimally invasive resection of congenital subaortic
stenosis. Ann Thorac Surg. 2000, 69:1273-5. 10.1016/s0003-4975(99)01536-2

12.  Rakhmanov Y, Maltese PE, Zulian A, Paolacci S, Beccari T, Dundar M, Bertelli M: Genetic testing for aortic
valve stenosis. EuroBiotech Journal. 2018, 2:61-3. 10.2478/ebtj-2018-0040

2023 Asif et al. Cureus 15(11): e48571. DOI 10.7759/cureus.48571 6 0of 6


https://www.ncbi.nlm.nih.gov/books/NBK526085/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIR.0000000000000603?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIR.0000000000000603?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehs421?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehs421?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2007.07.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2007.07.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.case.2020.01.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.case.2020.01.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/icvts/ivab121?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/icvts/ivab121?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ncl.2014.04.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ncl.2014.04.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIR.0000000000000526?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIR.0000000000000526?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2020.11.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2020.11.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.112.000883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.112.000883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0003-4975(99)01536-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0003-4975(99)01536-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2478/ebtj-2018-0040?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2478/ebtj-2018-0040?utm_medium=email&utm_source=transaction

	Challenges of Management of Subaortic Membrane in a Young Adult Patient: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Patient’s CT Chest demonstrating LVOT obstruction.
	FIGURE 2: Transthoracic echocardiogram with and without color Doppler demonstrating the presence of a subaortic membrane causing regurgitant blood flow through the aortic valve.
	FIGURE 3: Transesophageal echocardiogram demonstrating the presence of a subaortic membrane.
	FIGURE 4: Transesophageal echocardiogram with and without color Doppler demonstrating the presence of a subaortic membrane causing regurgitant blood flow through the aortic valve.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


