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Abstract

A 60-year-old woman presented to the emergency department with worsening shortness of breath and non-productive
cough for | week, which was preceding a recent COVID-19 infection. At the time the patient thought this was part of
the constellation of symptoms of COVID-19, so she stayed home until her symptoms worsened to the point of needing
hospitalization. The patient was found to have a rare and complex congenital heart disease that led her to develop acute
heart failure precipitated by COVID-19 pneumonia. Medical management and surgical repair were essential in this patient

given the late presentation.
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Introduction

During this pandemic, a multi-disciplinary approach is
essential for many patients to provide the best care. This
report describes the management of a women thought to be
presenting of acute respiratory failure due to COVID-19
pneumonia who was incidentally found to have a rare adult
congenital heart disease (CHD) which required extensive
collaborative medical and surgical management.

Shone complex was first described by Shone et al, in
1963 and is found to be a very rare CHD consisting of sub-
aortic stenosis, supravalvular mitral ring, parachute mitral
valve, and coarctation of aorta.! Most cases are diagnosed,
and associated lesions are managed early in childhood. Late
presentations have also been reported in the literature as
either complete or incomplete variants of the syndrome.

Here, we present a case of a 60-year-old woman with a
variant of Shone complex that was found after an acute onset
of heart failure believed to be precipitated by her recent
COVID-19 pneumonia. The effect of COVID-19 on patients
with complex CHD remains to date unclear.

Case Presentation

A 60-year-old woman with history of diabetes mellitus,
hypertension, and hyperlipidemia presented to the emer-
gency department with worsening shortness of breath and

non-productive cough for 1 week. Approximately 2 weeks
prior, she was found to have COVID-19 pneumonia and self-
quarantined. She thought her shortness of breath was a symp-
tom of COVID-19 and waited until she eventually required
hospitalization.

On examination, she was hypertensive with a blood pres-
sure of 164/69 mm Hg, heart rate 64 bpm, and SpO2 83% on
room air. On physical examination, she had mild bibasilar
crackles and a harsh systolic murmur which became musical
at the apex suggestive of Gallavardin phenomenon. She
appeared near-euvolemic, jugular venous pressure was not
elevated, and the patient had no lower extremity edema.

Footnote: Gallavardin phenomenon is a physical exami-
nation finding in patients with aortic stenosis (AS). It is
characterized as a murmur that radiates to the apex and
sometimes presents with a musical quality due to high fre-
quency vibrations.
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Figure |. ECG on admission: First degree atrioventricular (AV) block (PR interval 220 ms) with T wave abnormalities. Minimal voltage

criteria for LVH.
Abbreviation: ECG = electrocardiogram.

Table 1. Initial Labs on Presentation.

Lab Result Reference
White blood count (WBC) 7.93 3.80-10.50 K/uL
Hemoglobin (HGB) 8.6 11.5-15.5 g/dL
Hematocrit (HCT) 28.2 34.5-45%

Blood urea nitrogen (BUN) 22 7-23 mg/dL
Creatine (Cr) 0.8 0.50-1.30 mg/dL
Potassium (K) 52 3.5-5.3 mmol/L
Magnesium (Mg) 1.40 1.3-1.9 mEq/L
Troponin 0.135  =0.010 ng/mL
Beta Natriuretic Peptide (BNP) 183 0-100 pg/mL
D-Dimer Quant 665 0-243 ng/mL DDU
Investigations

Initial work up was significant for sinus rhythm with first
degree AV block and T wave abnormalities (Figure 1).
Significant laboratory results on admission are found in
Table 1. Computed tomography (CT) angiography of the
chest (Figure 2) was obtained and revealed an ecstatic and
atherosclerotic thoracic aorta, mild fusiform dilatation of the
descending thoracic aorta as well as patchy ground glass
attenuation within both lungs with areas of coalescing air-
space consolidation. Patient was admitted with the diagnosis
of acute hypercapnic respiratory failure secondary to
COVID-19 pneumonia.

Follow-up transthoracic echocardiography (TTE) was
obtained to evaluate the murmur heard on physical examina-
tion and revealed severe AS with preserved ejection fraction
of 65%, grade III left ventricular diastolic dysfunction, and
severely dilated left atrium (Supplemental Video 1). Aortic
valve area was measured as 0.73 cm? with a mean valve gra-
dient of 36 mm Hg and Peak valve gradient of 70 mm Hg
(Figure 3). TTE also demonstrated an elevated velocity in the
descending aortic arch likely due to AS, but there was con-
cern for coarctation as well as mild mitral stenosis with para-
chute mitral valve. Magnetic resonance (MR) angiography

(Supplemental Videos 2 and 3) of the chest showed discrete
coarctation of the aorta just distal to the origin of the left
subclavian artery, in addition to bicuspid aortic valve with
severe stenosis and right adrenal mass. The patient under-
went bare metal stent placement for the coarctation. Then
was taken for both left and right heart catheterization and
required coronary artery bypass graft with aortic valve
replacement (Supplemental Video 4).

Discussion

This case report reveals the uncommon constellation of
findings in a woman who was found to have severe AS with
Gallavardin phenomenon. On further evaluation, she was
found to have both aortic coarctation (CoA) and mitral
valve parachute. In this case, the patient most likely had a
bicuspid aortic valve (BAV). The BAV and CoA are com-
monly associated in 85% of cases.? The CoA is not an
uncommon congenital heart anomaly found in childhood,
with an incidence ranging from 5% to 8% of all congenital
cardiac defects.? It is very rare to diagnose CoA beyond the
fourth decade of life because the survival of patients with a
non-corrected severe CoA is impaired, with mortality rates
as high as 75% in that decade of life and 90% at the end of
the fifth decade of life.* The combination of AS with a para-
chute mitral valve and coarctation of aorta is known as a
variant of Shone complex. Shone complex has been well
recognized in children, yet only a few case reports were
reported in adults. Variant forms of Shone complex to our
knowledge have never been reported in patients of the age
of 60 and older.

When it comes to CoA, the most common presenting sign
in adults who have unrepaired CoA is hypertension as seen in
this patient. CoA tends to be commonly overlooked as a
cause of secondary hypertension. This patient in this case has
had uncontrolled hypertension for several years and has been
on 4 classes of antihypertensives. She has never been
screened for coarctation but was worked up for all other
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Figure 2. CT angiography of the chest with evidence of
multifocal patchy ground glass attenuation (see arrows) within
both lungs and areas of coalescing airspace consolidation.
Abbreviation: CT = computed tomography.
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Figure 3. Doppler echocardiography: Continuous-wave
measurement of aortic valve Vmax from the apical echo window.

causes of secondary hypertension. Her blood pressure
remained controlled for several years until she became ill
with COVID-19. The COVID-19 infection has been shown
to cause life threatening illnesses in patients with cardiovas-
cular risk factors. The impact on adults with CHD affected
by COVID-19 remains unknown to date as well as the chal-
lenges associated with the care of this specific population. It
is unclear if this patient decompensated after developing
COVID-19. Typically, individuals with CHD are younger
than those with acquired disease, and less likely to have
comorbidities associated with severe COVID-19 infection;
but it is unclear if having a CHD is also associated with
infection severity.

Very few case reports in the literature were described with
a late diagnosis of Shone complex and unrepaired CoA.
Shone complex must be diagnosed or suspected by echo;
however, multimodality imaging allows better evaluation of
intra and extra-cardiac obstructive.>® If either component of
Shone complex is detected, a comprehensive work up is
essential and should be performed to proceed with proper
surgical and medical management. Management of patients
with Shone complex is usually performed in stages. The first
surgical intervention according to the literature is CoA repair
early in life allowing patients to remain asymptomatic for a
long period of time until new worsening of valvular lesions.”
In this patient, as she has not had any repairs during her
childhood, she initially underwent stent placement for CoA,
followed by coronary bypass graft (CABG) with aortic
valve repair. The CABG was performed after the patient was
found to have 90% occlusion of the mLAD on left heart
catheterization.

With further literature review, the genetic underpinnings
of Shone complex are essential in understanding the patho-
physiology as well as in improving management options.
What is emerging is an improved understanding of how
certain underlying genetic factors play a role in clinical out-
comes. It is important to consider these factors when assess-
ing the effectiveness of interventions and new treatment
approaches.® The MYH6 (a myosin heavy chain 6) is com-
monly seen in autosomal dominant familial atrial septal
defect (ASD) and sporadic cases of complex congenital
heart disease, including Shone complex and Hypoplastic
left heart syndrome (HLHS).’
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