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An Uncommon Case of Atrial Fibrillation due to a Lung Mass
Invasion of the Left Atrial Cavity

Ali Rahman?, Sura Alqaisi?, Shiv Krishnaswamy?, Emilio Hospedales®, Walif Aji¢

Abstract

Atrial fibrillation remains one of the most common conditions that
clinical physicians encounter on a daily basis in the inpatient set-
ting. This arrhythmia brings with it numerous complications if not
treated properly and leads to intensive analysis of its primary etiology
which is unique to every patient. In this case, we present a previously
asymptomatic individual who presented to the hospital with respira-
tory complaints and was found to have a large lung mass, consistent
with neuroendocrine lung cancer with direct compression of the left
atrium leading to new-onset atrial fibrillation.

Keywords: Atrial fibrillation; Neuroendocrine cancer; Lung cancer

Introduction

Atrial fibrillation (AF) remains the most commonly encoun-
tered cardiac arrhythmia by practicing clinicians in the United
States. It can be classified under different forms: paroxysmal,
persistent, long-standing, and permanent. It can also be catego-
rized by its presenting symptoms, subclinical/occult AF, or if it
is associated with any cardiac valvular abnormalities, valvular
AF. Regardless of classification, AF has been proven to pose
great amount of risk to overall patient outcomes primarily with
regards to heart failure (HF), venous thromboembolism (VTE),
and death [1]. The prevalence and risk factors have been well
studied and provided clinicians with important tools to assess
potential risk. The ATRIA study concluded that age was one
of the most important factors for developing AF showing that
out of 1.9 million subjects with AF, 70% of individuals were at
least 65 years old and 45% were at least 75 years old [2]. It has
been shown that AF is more common in men than women as
well as predominantly affecting White individuals compared
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to demographically matched African American, Asian, and
Hispanic populations.

There are many well-known cardiac risk factors for AF
including hypertensive heart disease, coronary artery disease
(CAD), valvular heart disease (primarily mitral stenosis), and
HF. Other common non-cardiac risk factors for the develop-
ment of AF are obstructive sleep apnea, obesity, hyperthyroid-
ism, and chronic kidney disease (CKD) [3]. Genetic factors
have also been shown to play a significant role in the risk of
developing AF independent of demographics such as sex and
age. In addition, many patients develop AF as a result of poly-
pharmacy (especially with non-steroidal anti-inflammatory
drugs (NSAIDs), and bisphosphonates) or excess alcohol and
caffeine intake [4].

In this case report, we discuss a 66-year-old gentleman
with no prior structural cardiac or pulmonary conditions who
presented to the emergency department (ED) with the chief
complaint of dyspnea on exertion and was found to have a large
malignant neoplasm of the lung which led to development of
new-onset AF from direct involvement with the left atrium.
Despite the myriad of risk factors of AF that have been studied
and presented previously, there are only a handful of rare cases
of new-onset AF caused directly by malignant neoplasms in
previously asymptomatic patients. From this case report, we
reiterate that regardless of the etiology for a patient’s AF, it
is most important to come to a quick and efficient diagnosis
which leads to more positive patient outcomes.

Case Report

Our patient was a 66-year-old man with a past medical his-
tory of hypertension (HTN), depression, and chronic back pain
who initially presented to the ED with shortness of breath on
exertion first noticed at work, lightheadedness, headache, and
back pain between his shoulder blades. The patient reported an
unintentional 10-pound weight loss over the past 4 months. He
has also experienced a productive cough with white phlegm
that has worsened his dyspnea. Social history was significant
for smoking at least 1 pack of cigarettes daily since high school,
approximately 50 pack years. He denied any alcohol or illicit
drug use. The patient denied fever, chills, chest pain, palpita-
tions, diaphoresis, sore throat, hemoptysis, nausea, vomiting,
abdominal pain, dysuria, or decreased range of motion of his
upper extremities. His only home medication was lisinopril 10
mg daily for HTN. He denied any allergies, recent travel his-
tory within the last 2 months, or exposure to sick individuals.
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Figure 1. Patient’s initial ECG on admission showing atrial fibrillation with RVR. ECG: electrocardiogram; RVR: rapid ven-

tricular rate.

His vitals on admission included blood pressure 111/56,
heart rate 65, temperature 38 °C, respiratory rate 23, and
oxygen saturation 98% on room air. The patient was a nor-
mal appearing man in no acute distress. Mouth exam showed
moist mucosa without lesions or erythema. His oropharynx
was clear. Cardiac examination revealed normal S1/S2 heart
sounds without jugular venous distention, murmurs, or fric-
tion rub. There was no peripheral edema noted. Lung exam
revealed appropriate respiratory effort with course breath
sounds. No wheezing, crackles, or rhonchi were appreciated.
Musculoskeletal and neurological exams were unremarkable.

Initial completed blood count showed white blood cells
10.8 x 10%/uL, hemoglobin 8.3 g/dL, and platelets 490 x 103/
pL. The patient’s initial complete metabolic panel was only
remarkable for a creatinine of 1.24 mg/dL and alkaline phos-
phatase of 133 U/L. Cardiac and pulmonary labs included
negative troponin (% 3), elevated proB-type natriuretic pep-
tide (proBNP) of 1,410 pg/mL, and elevated D-dimer of 1.89
mg/L fibrinogen equivalent unit (FEU). Thyroid panel re-
vealed mildly decreased thyroid-stimulating hormone (TSH)
of 0.409 1U/mL with a normal T4. coronavirus disease 2019
(COVID-19), influenza, and respiratory syncytial virus (RSV)
panel were negative. His initial electrocardiogram (ECG, Fig.
1) showed AF with rapid ventricular rate (RVR) at a rate of
143 beats/min.

He was started on 15 mg of diltiazem and given a second
dose 27 min later. A repeat ECG 2 h after diltiazem administra-
tion (Fig. 2) showed resolution of the AF with RVR and return
to normal sinus rhythm.

Chest X-ray (Fig. 3) showed a 9.3 cm right perihilar mass.
The patient’s Padua score, which represents the risk of VTE,
was 6 which represents an 11% risk of symptomatic VTE.
Therefore, a computed tomography pulmonary angiography
(CTPA) with intravenous (IV) contrast (Figs. 4-6) was per-
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formed and illustrated a 1.91 x 2.11 cm right hilar lymph node,
1.5 x 1.04 cm mediastinal lymph node anterior to the trachea,
and a 9.57 x 7.97 cm right lower lobe mass, highly suspicious
for malignancy. There was also noted to be mild bilateral pleu-
ral effusions and hyperinflation of the lungs, consistent with
chronic obstructive pulmonary disease (COPD)/emphysema.

Given the patient’s new-onset AF and newly diagnosed
large lung mass highly concerning for malignancy, the patient
received the appropriate workup for his new cardiopulmonary
findings. Transesophageal echocardiogram (TEE) revealed
a left ventricular ejection fraction (LVEF) of 60%, mild left
atrial enlargement, and a large mass protruding from the right
lower pulmonary vein into the left atrial cavity that fully ob-
structs flow in the corresponding pulmonary vein (Fig. 7).

Hematology/Oncology team was also consulted during the
patient’s hospitalization and ordered positron emission tomog-
raphy (PET)-CT of the whole body including the brain and
abdomen/pelvis which showed no signs of metastatic disease.
The patient underwent IR CT-guided lung biopsy of the large
mass. After about 1 week, the pathology report described the
mass as a poorly differentiated carcinoma with neuroendocrine
features consistent with large cell high-grade neuroendocrine
tumor of the lung.

Two days into hospitalization, the patient developed atrial
flutter, confirmed on telemetry, which reverted back to sinus
rhythm spontaneously. He was then started on metoprolol 25
mg twice daily for rate control and to prevent further arrhyth-
mias. On day 4 of hospitalization, the patient went into AF
with rate in the 120s-140s beats/min. He was given a single
dose of diltiazem 10 mg and subsequently converted back
into normal sinus rhythm. Later in the evening of day 4 of
his hospital stay, the patient once again developed AF and was
given three doses of diltiazem 10 mg which subsequent con-
verted back to sinus rhythm. Given the multiple episodes of
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Figure 2. Repeat ECG 2 h after diltiazem administration showing return to normal sinus rhythm. ECG: electrocardiogram.

AF within a short period of time and many doses of diltiazem
given, the patient’s metoprolol was increased to 50 mg twice
daily. Despite this increase in his beta-blocker medication, the
patient experienced an episode of AF on day 5 of hospitali-
zation which was resistant to 5 mg of diltiazem and 5 mg of
metoprolol given at the onset of the arrhythmia. His metopro-

lol was then further increased to 100 mg twice daily which
converted him back into normal sinus rhythm after one dose.
The patient in total was hospitalized for 7 days. He did not
experience any episodes of AF during his finals 2 days, after
his metoprolol was increased to 100 mg twice daily. Despite
diltiazem converting the AF a number of times the patient was
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Figure 3. Chest X-ray on admission showing large centrally located right lung mass.
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Figure 4. CTPA with IV contrast showing an approximately 9.6 x 8.0 cm mass in right lung. CTPA: computed tomography pul-
monary angiography.

Figure 5. CTPA with IV contrast showing right hilar lymphadenopathy. CTPA: computed tomography pulmonary angiography.
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Figure 6. CTPA with IV contrast showing mediastinal lymphadenopathy. CTPA: computed tomography pulmonary angiography.

put on metoprolol because he was found to have bilateral es- lightheadedness, headache, chest pain, palpitations, shortness
sential hand tremor which was resolved when he started tak- of breath, or other associated symptoms during any of his AF
ing metoprolol while inpatient. The patient never experienced episodes while in the hospital.

Figure 7. TEE showing mass protruding from PV into LA. PV: pulmonary vein; LA: left atrium; RV: right ventricle; TEE: transesoph-
ageal echocardiogram.
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The patient was stable for discharge on the seventh day
of his hospital stay and was medically discharged. The patient
was given follow-up for outpatient oncology clinic. The pa-
tient was discharged on apixaban (Eliquis) 5 mg twice daily
for primary anticoagulation, metoprolol 100 mg twice daily for
rate control, lisinopril 20 mg daily for primary hypertension,
and 3-day course of Percocet for moderate to severe pain.

Discussion

Few cases to date detail AF secondary to large lung malignan-
cy. In our case, direct invasion of the left atria from the lung
mass is the most likely underlying contributor to our patient’s
condition. However, other factors are important to consider
when determining the etiology of this patient’s presentation. A
study by Bandyopadhyay et al examined the demographics of
patients that have lung cancer and AF. Out of 159,615 patients
with lung cancer, 10,050 (6.29%) of them had concurrent AF.
In the patients with the diagnosis of AF and lung cancer, HTN,
diabetes, dyslipidemia, and obesity were the most common
comorbidities. Lastly, 46.7% of the 10,050 patients diagnosed
with AF endorsed a past medical history significant for smok-
ing [5]. Our patient’s extensive smoking history could have
contributed to the patient’s condition since it is well known
that smoking is an independent risk factor contributing to the
incidence of AF [6, 7]. In addition, our patient experienced a
10-pound weight loss which is most consistent with a byprod-
uct of a systemic pro-inflammatory state. A study by Yao et al
details the role of the NLRP3 inflammasome signaling in car-
diomyocytes. In patients with AF, NLRP3 inflammasome ac-
tivity was increased in atrial cardiomyocytes [8]. To determine
if NLRP3 activity contributed to the development of AF, the
study utilized knock-in mice expressing active NLRP3 inflam-
masomes. The knock-in mice expressed an increase in ectopic
electrical activity in their myocytes. Since our patient’s weight
loss and shortness of breath began at a similar time, it is pos-
sible that the increased level of systemic inflammation enabled
his myocytes to become more susceptible to ectopic beats.
This additional factor is important to consider after evaluat-
ing our patient post-treatment since inflammatory activity may
persist in the cardiac myocytes.

Several other cases document invasion of the left atrium
either via the esophagus or via lung mass leading to AF in pa-
tients. One case describes an 80-year-old woman who had a
6.2 x 7.7 x 8.9 cm infracrainal mass that was penetrating the
left atrium. This patient received four cycles of carboplatin and
etoposide to decrease the size of her lung mass, and as a re-
sult, her AF symptoms decreased [9]. Another case illustrated
a 69-year-old male who presented with syncope, shortness of
breath on exertion, and a 37-pack-year smoking found to have
refractory AF and rapid ventricular response secondary to a
small cell carcinoma encapsulating the right pulmonary artery.
In this case, the patient was given IV diltiazem and metopro-
lol pushes to control his AF; however, he reverted to RVRs
between 130 and 150 beats/min. After the patient received
his first round of chemotherapy, his heart rate decreased and
converted to normal sinus rhythm with maintenance sotalol
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therapy [10]. While there are few cases like ours, one case
report of a 58-year-old male who presented to the ER with
dysphagia worsening with solids and a 10-kg unintentional
weight loss over the span of 2 months matched closely with
the presentation of our patient. This patient also endorsed a
medical history of HTN on valsartan and hydrochlorothiazide
and extensive smoking history. The patient was found to be in
AF after initial presentation and further workup showed a 10-
cm ulcerated mid-esophageal mass consistent with squamous
cell carcinoma penetrating the left atrium [11]. The patient was
controlled on a single dose of 20 mg of diltiazem and 25 mg of
metoprolol twice daily.

Conclusion

The heart is an extremely sensitive organ functioning within
a populated hemostatic space in the chest cavity. Mass effect
and systemic responses from malignancy tend to be a recurring
event in the presentation of patients with new-onset AF in the
setting of cancer, especially of thoracic origin. The treatment
modality chosen for our patient was a chemotherapy regi-
men, cisplatin and etoposide, on 21-day cycles with radiation
therapy. Current literature suggests that patients with advanced
large cell carcinoma of the lung have better prognoses when
treated with chemotherapy and radiation [12]. One study dem-
onstrated that patients with locally advanced stage III large
cell neuroendocrine carcinoma treated with chemotherapy sur-
vived on average 11.9 months versus 16.1 months for patients
receiving dual therapy with chemoradiation [13].

While not all cases of malignancy-related AF are alike, it
is evident that the risk of serious cardiac arrhythmias increases
drastically when external invasion of the heart is involved. It is
imperative that individuals who are found to have malignancy,
especially metastatic, have an appropriate cardiac workup and
are watched on telemetry for development of AF and other
cardiac conditions that may spontaneously occur. Future case
reports and studies would be wise to focus on determining any
relationship between specific location of malignancy and strat-
ified risks for cardiac conditions if it exists. This will greatly
benefit patient outcomes and lead to quicker and more efficient
workups of malignant risk factors like the ones discussed in
our case report.
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