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Abstract

Atrial fibrillation (AF) is widely considered to be the most prevalent cardiac arrhythmia with an incidence of
roughly 1%-2% in the United States alone. The incidence of AF has been known to increase with advancing
age and thus presents a significant burden on healthcare systems across the globe. AF arises as a result of
several mechanisms including structural changes that occur in the heart over time. Here, we present a case
in which a 63-year-old male with no past medical history except heavy tobacco use presented to the
emergency department complaining of shortness of breath. He also endorsed having palpations and a
productive cough for several weeks prior to presenting to the emergency department. An EKG revealed AF
with a rapid ventricular response. His chest x-ray revealed an irregular opacification of the left lung;
however, a chest computed tomography unveiled a left hilar mass extending to the left upper lobe. The mass
was causing obstruction of the left upper lobe and encasement of the left main pulmonary artery and left
atrium. This case highlights a rare etiology of AF. While many causes of AF have been elucidated, including
hypertension and valvular heart disease, a much lesser-known cause includes lung carcinoma resulting in a
mass effect on the heart. Representing almost 19% of all cancer deaths, lung cancer is the leading cause of
cancer death. Although lung cancer screenings are recommended for certain populations, the majority of
lung cancer cases present at an advanced stage, limiting treatment options. Our patient presents a unique
case involving a lung mass causing AF due to the mass effect on the left heart. Although the patient had
other risk factors for AF including advanced age and cigarette smoking, we propose that due to the
anatomical location of his lung mass, his AF was a consequence of the squamous cell carcinoma of the lung.
Although the mortality for lung cancer remains high, new treatments, including pembrolizumab, have the
potential to drastically alter the way these cancers are treated.
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Introduction

Atrial fibrillation (AF) is widely considered to be the most prevalent cardiac arrhythmia with an incidence of
roughly 1%-2% in the United States alone [1]. The incidence of AF has been known to increase with
advancing age and thus presents a significant burden on healthcare systems across the globe. AF arises as a
result of several mechanisms including structural changes that occur in the heart over time. Hypertension
has been well-documented to cause an increased risk of developing AF [2,3]. Long-standing hypertension
causes many deleterious effects on the heart including left ventricular hypertrophy resulting in diastolic
heart dysfunction [4]. Over time, elevated pressures in the left ventricle can cause left atrial dilation and
remodeling which has been known to play a significant role in the development of AF [5]. AF most
frequently arises as a result of ectopic beats that originate in the pulmonary veins [6]. The left atrium and
pulmonary veins are anatomically continuous structures. As a result, left atrial dilation has major effects on
the adjacent pulmonary veins [7]. A much rarer cause of atrial fibrillation includes masses in the
mediastinum. Here, we present a case in which a 63-year-old male presented to the emergency department
complaining of palpitations, cough, and shortness. Moreover, this article was presented as a poster at the
2023 Philadelphia College of Osteopathic Medicine Research Day on May 9, 2023.

Case Presentation

A 63-year-old male with a past medical history of heavy tobacco use presented to the emergency department
complaining of shortness of breath. He also endorsed having palpations and a productive cough for several
weeks prior to presenting to the emergency department. An EKG revealed AF with a rapid ventricular
response. His chest x-ray revealed an irregular opacification of the left lung; however, a chest computed
tomography was obtained which revealed a left hilar mass extending to the left upper lobe. The mass was
causing obstruction of the left upper lobe and was encasing the left main pulmonary artery and left
bronchus (Figure 7). Subsequent endobronchial ultrasound-guided biopsy revealed squamous cell carcinoma
(SCC) of the lung. The patient's atrial fibrillation was treated with metoprolol during his hospitalization.
After discharge, the patient followed up with oncology for treatment involving chemotherapy and radiation.
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FIGURE 1: CT scan of the chest demonstrating lung mass compressing
on the patient’s left atrium.

The arrow indicates the mass.

Discussion

This case highlights a rare etiology of AF. While many causes of AF have been elucidated, including
hypertension and valvular heart disease, a much lesser-known cause includes lung carcinoma resulting in a
mass effect on the heart. Representing almost 19% of all cancer deaths, lung cancer is the leading cause of
cancer death [8,9]. A subtype of lung cancer includes SCC. Epidemiological studies have found that SCC is
the most common lung cancer subtype in males and is thought to almost exclusively arise as a result of
smoking [10,11]. Although lung cancer screenings are recommended for certain populations, the majority of
lung cancer cases present at an advanced stage. and thus, treatment options are limited. Treatment for early-
stage SCC of the lung includes surgical resection, whereas treatment for more advanced stages is centered
around chemotherapy and, more recently, immune checkpoint inhibitors including pembrolizumab [12,13].

Conclusions

Our patient presents a unique case involving a lung mass causing AF due to a mass effect on the left heart.
Although the patient in this case had other risk factors for AF including advanced age and cigarette smoking,
it can be presumed that due to the anatomical location of his lung mass, his AF was a result of his SCC.
Although the mortality for lung cancer remains high, new treatments, including pembrolizumab, have the
potential to drastically alter the way these cancers are treated.
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