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Case report 
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A B S T R A C T   

COVID-19 infection is a new disease mainly affecting the respiratory system but is also accompanied by many 
extra-pulmonary manifestations. A case of a 47-year old male with unique myocardial fibrosis after COVID-19 
infection involving the left ventricular wall, intraventricular septum and almost complete damage of intera
trial septum, in combination with asymptomatic severe sinus arrest episodes related to mild obstructive sleep 
apnea syndrome is described here.   

1. Introduction 

Coronavirus disease 2019 (COVID-19) pandemic has emerged as a 
global health problem with incalculable consequences. The high trans
mission capacity of the virus has led to worldwide expansion of the 
disease, affecting all aspects of human life. 

The major manifestations of the disease concern the respiratory 
system with a not negligible percentage of serious complications 
necessitating admission to intensive care unit. Nevertheless, a signifi
cant number of patients manifest extra-pulmonary symptoms, such as 
from the cardiovascular system. Myocarditis, myocardial infarction, 
stroke, heart failure and ventricular arrhythmias (either as a conse
quence of myocardial injury or due to treatment-related QT prolonga
tion) are well established complications with significant impact on 
patients’ quality of life, morbidity and mortality [1]. Patients with 
pre-existing cardiovascular disease (CVD) represent a high-risk group 
for developing even more severe form of the disease [2]. 

Arrhythmiogenesis is a well documented complication of obstructive 
sleep apnea (OSA) syndrome. Autonomic nervous system (ANS) imbal
ance between vagal tone and sympathetic activity may contribute to the 
development of cardiac rhythm disorders, either tachy- or brady- 

arrhythmias. Sleep apnea-induced hypoxemia appears to be the key 
mechanism for the increased vagal tone and bradycardic rhythm dis
orders. Dangerous or significant arrhythmias usually occur in patients 
with moderate or severe form of OSA whereas in mild form they tend to 
be more benign. 

A case of a patient with significant myocardial fibrosis, without any 
cardiac symptoms, after COVID-19 infection in combination with 
asymptomatic severe sinus arrest (SA) episodes related to mild OSA is 
described here. 

2. Case report 

A 47-year old male presented 4 months ago in the emergency 
department with low-grade fever (37.5 ◦C) and intense exhaustion the 
last 2 days. He mentioned no symptoms from respiratory or gastroin
testinal system, headache, rash or arthralgiae. His medical history 
included only Hashimoto’s thyroiditis, regularly evaluated and well 
controlled with 125μg of levothyroxine. He was overweighed (body 
mass index = 29 kg/m2), with no smoking habits or alcohol abuse. He 
did not report any episode of unexplained fever in the past. Clinical 
evaluation was normal except detection of fever (37.8 ◦C). Lungs’ x-ray 
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and blood tests including inflammatory markers were normal and 
COVID-19 infection was confirmed with reverse transcription- 
polymerase chain reaction (RT-PCR) swab test (very high viral load 
according to our national laboratory). Treatment including hydroxy
chloroquine (HCQ, 800mg/day the first 2 days followed by 400mg/day) 
and azithromycin (500mg/day) was immediately initiated, according to 
the national guidelines. Nevertheless, his symptoms deteriorated after 
the 5th day of treatment with high fever (up to 38.5 ◦C), intense non- 
productive cough and dizziness and he was admitted to the reference 
hospital. Lungs’ auscultation revealed a few bilateral rales whereas in 
laboratory investigation only marginally elevated C-reactive protein 
was found (0.7mg/dL, reference value < 0.5mg/dL). A new lung x-ray 
was normal and computed tomography (CT) showed scattered, small 
ground-glass opacities, mainly in the periphery of the lungs. Oxygen 
saturation (sO2) was stable (97%) except for the first day of admission 
(95%). Treatment duration was extended to 10 days for HCQ and 6 days 

for azithromycin and the patient became afebrile after the 9th day. He 
was discharged 3 days later and remained in isolation for 50 days totally 
due to continuously positive RT-PCR tests. Anti-COVID-19 antibodies 
were strongly positive three months after disease presentation (IgG =
9.32 and IgA>13, reference value < 0.8). 

All this period the patient was complaining for significant exhaustion 
even with minimal activities, a symptom that was attributed to the viral 
infection and the extended period of restriction. After invitation he 
participated in a national survey for detecting cardiovascular compli
cations due to COVID-19. The survey included doppler echocardiogra
phy as well as holter blood pressure and rhythm monitoring. While no 
significant abnormalities were found in the first 2 examinations, the 
findings of the last one were quiet impressive. Periods of sinus brady
cardia were detected during sleep [minimum heart rate (HR) 16 beats 
per minute (bpm)] with many episodes of SA (maximum duration of 
9.08 seconds). Holter was repeated for 5 consecutive days with even 

Fig. 1. Holter rhythm recording of sinus arrest episode of 13 seconds duration.  
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more striking results: 98 episodes of SA (>2 seconds) were recorded in 
24h with maximum duration of 13 seconds (Fig. 1). All bradycardic 
episodes were recorded during sleep, while no electrocardiographic 
abnormalities were recorded during the day. No other arrhythmias were 
detected such as premature complexes, brady/tachyarrhythmias, ven
tricular arrhythmias or atrioventricular block. The patient denied any 
symptoms relevant to significant bradycardia (syncope, dizziness) or 
OSA (daytime somnolence, snoring, frequent sleep awakening). 

The patient underwent immediately a polysomnographic evaluation 
in order to estimate the possible effect of OSA on SA. The total duration 
of sleep was 379 minutes, duration of snoring was 4.6 minutes and the 
apnea/hypopnea index was 12.3/h. Mean sO2 was 93% while duration 
of low oxygen (sO2 <90%) was 0.5 minutes. Mean HR was 54bpm with 
bradyarrhythmias during episodes of apnea/hypopnea. 

Despite the normal doppler echocardiography the patient was 
advised to perform cardiac magnetic resonance imaging (MRI) in order 
to detect any structural myocardial abnormalities. The MRI was per
formed using a 3T system (Skyra, Siemens). The short and long axis 
steady-state free precession (SSFP) images were obtained to assess 
myocardial function (Table 1). T2 ratio, calculated from signal intensity 
of myocardium over the signal of latissimus dorsi, T2 mapping and early 
gadolinium enhancement were within normal limits excluding the 
presence of acute, active myocardial inflammation. However, the late 
gadolinium enhanced (LGE) images showed evidence of subepicardial 

fibrosis in the lateral wall of left ventricle (LV), subendocardial fibrosis 
in the apical part of intraventricular septum and transmural fibrosis 
involving more than 2/3 of the atrial septum (Fig. 2). The total amount 
of fibrosis was 6% of LV mass. 

Because of this unique pattern of myocardial fibrosis, the patient was 
further evaluated by rheumatologists for underlying connective tissue 
diseases (CTD) that could affect myocardium. However, all immuno
logical investigation was negative. A new lungs’ CT was completely 
normal. The patient underwent an exercise tolerance test for 12 minutes 
with normal variation of all recorded parameters. 

As the SA episodes, though significant, were detected only during the 
sleeping procedure and there were no signs of sinus node dysfunction, 
the patient was advised to start continuous positive airway pressure 
(CPAP) treatment and re-evaluated again after 3 months in order to 
decide the placement of a permanent pacemaker. 

3. Discussion 

Cardiovascular manifestations are a feared complication of COVID- 
19 infection carrying worse prognosis and high mortality. Cardiac 
involvement has been attributed to multiple mechanisms and patterns of 
injury. It has been suggested that the virus can directly affect myocar
dium with macrophage infiltration and inflammation [3,4]. Elevated 
troponin levels are present in up to 20% of hospitalized patients 
revealing myocardial involvement and are also related with higher 
ventricular arrhythmia risk [5,6]. 

Cardiac MRI is a sensitive tool for early detection of heart damage. 
Major MRI findings include myocardial edema, fibrosis, infarction, 
pericarditis and impaired ventricles’ function. Myocardial fibrosis is a 
consequence of tissue injury and can be detected as LGE on MRI. It seems 
that the location of tissue damage by COVID-19 is slightly differentiated 
from that caused by other acute viral myocarditis as it commonly in
volves interventricular septum and the anterior wall [7,8]. Although 
myocarditis typically affects the ventricles, the atrium may also be 

Table 1 
Quantitative analysis of ventricles’ myocardial function.   

Left Ventricle Right Ventricle 

Ejection fraction 62.5% 56.3% 
Stroke volume 101.2 ml 87.9 ml 
Cardiac output 5.6 lt/min 5 lt/min 
End-diastolic volume 161.7 ml 156.4 ml 
End-systolic volume 60.5 ml 68.4 ml 
End-diastolic mass 139.6 gr   

Fig. 2. Late gadolinium enhanced image with fibrosis of left ventricular wall, intraventricular and interatrial septum.  
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involved [9]. Our patient had a unique myocardial involvement with 
almost total replacement of normal interatrial septal tissue by fibrotic 
one, a finding that has never been described before. As the patient was 
completely healthy in the past, someone could suggest that these MRI 
findings can be attributed to COVID-19 infection. Literature review for 
diseases, such as viral/bacterial infections or CTD that may affect the 
heart did not reveal any similar pattern of fibrosis [10,11]. On the other 
hand, significant cardiac involvement may occur independently of the 
severity of disease and persists beyond the period of acute presentation 
[12]. 

Arrhythmias are not uncommon in patients suffering from COVID-19 
[13]. Malignant ventricular tachycardia is the most feared complication, 
atrial fibrillation is more common in patients receiving mechanical 
ventilation whereas sudden cardiac death has been reported in patients 
with mild symptoms of the disease [14,15]. Sinus bradycardia may be 
detected in some patients and it disappears when viral nucleic acid tests 
turn negative, irrespective of patients’ condition [16]. Hydroxy
chloroquine treatment is a causative factor for QT prolongation, tor
sades de pointes and sudden death [17]. The episodes of SA in our 
patient are exclusively related with sleeping procedure, though very 
unusual and serious for such mild OSA syndrome, making impossible the 
correlation with the viral infection. Nevertheless, the coexistence of two 
unrelated serious manifestations in the same patient makes the presen
tation of this case report impressive. The patient is currently under CPAP 
treatment as the need for pacemaker implantation is still under debate 
for patients without daytime symptoms or cardiac conduction system 
abnormalities [18–20]. 

4. Conclusions 

COVID-19 infection is a new entity with undefined, yet, long-term 
complications. New data appear daily expanding the range of manifes
tations of the disease. The persistence of patient’s discomfort may 
require exhaustive investigation in order to arrive at a diagnosis. Cardiac 
MRI has an important role in identifying silent fibrosis that can poten
tially influence patients’ risk stratification and treatment. 
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