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Abstract
Pericardial effusion occurs when there is approximately 150-200 cubic centimeters (cc) of fluid in the pericardium. It can be a manifestation
of disease processes such as pericarditis, cancer, trauma, or aortic dissection. Management of pericardial effusion is dependent on whether
there is hemodynamic instability. Here, we present a case of a 63-year-old man who presented with a progressively worsening bilateral lower
extremity edema and oliguria for two weeks and was found to have a very large circumferential pericardial effusion via bedside ultrasonography.
This case highlights the importance of bedside ultrasonography in detecting and decreasing time to intervention in pericardial effusions with
hemodynamic instability.
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Abbreviation: NSCLC: Non-Small Cell Lung Cancer; CC: Cubic Centimeters; MRI: Magnetic Resonance Imaging; POCUS: Point-of-Care Ultrasound

Introduction
Lung cancer is the most common cause of cancer deaths
worldwide. The primary subtypes of lung cancer are non-small
cell lung cancer (NSCLC) and small cell lung cancer with the
former comprising 80% of lung cancer cases [1]. Non-small cell
lung cancer further subdivides into adenocarcinoma, squamous
cell carcinoma, and large cell carcinoma [1]. The most common
presenting symptoms of lung cancer include weight loss, cough,
hemoptysis, dyspnea, weakness, and chest pain [2]. NSCLC
has been known to cause malignant pericardial effusion in
approximately 7.4%-7.8% of cases which is associated with a high
recurrence rate and poor prognosis [3-5]. Pericardial effusion is
defined as the presence of more than 150 to 200cc of fluid in the
pericardium [6]. Regardless of its etiology, pericardial effusion can
lead to the development of life-threatening cardiac tamponade
that compresses the heart and prevents filling of the heart during
diastole. Clinical signs associated with cardiac tamponade include
tachycardia, hypotension, muffled heart sounds, and elevation
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of jugular venous pressure. Besides clinical acumen, diagnostic
testing such as echocardiography, computed tomography, or
magnetic resonance imaging (MRI) could help in diagnosing a
pericardial effusion [7].

In a recent case report of a patient with malignant pericardial
effusion, Rosario and colleagues report that use of a bedside
ultrasound may diagnose pericardial effusion much quicker
than other diagnostic imaging technologies [8]. We present a
case of a 63-year-old patient who exhibited worsening bilateral
lower extremities and oliguria of two weeks duration. A bedside
ultrasound in the emergency department revealed a large
pericardial effusion with signs of hemodynamic compromise that
was later diagnosed as NSCLC through pathology workup. This
case highlights the importance of bedside ultrasound in quickly
diagnosing pericardial effusion, and we recommend further study
to evaluate the diagnostic performance of this rapid imaging
modality for patients with suspected pericardial effusion.
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Case Presentation
A 63-year-old man with a history of untreated hypertension
who had not seen a physician for more than a decade and chronic
smoking history of 40+ pack years presented to the emergency
department with a two-week history of worsening bilateral lower
extremity edema and increased swelling of his lower extremities
with pitting for two days. The patient also noticed that his urine
output was less than usual for the past month. He did not have any
chest pain, shortness of breath, exertional dyspnea, orthopnea,
paroxysmal nocturnal dyspnea, or reported history of recent
illness. At baseline physical examination, the patient was active
and able to perform activities of daily living.
At the time of admission, he was found to have an elevated

blood pressure of 260mmHg/120mmHg. Initial labs revealed
elevated levels of alkaline phosphatase (143 units (U)/L {normal:
43-115 U/L}), aspartate aminotransferase (54 U/L {normal: 1339}), total bilirubin (2.3mg/dL {normal: 0.1-1.0mg/dL}), and
brain natriuretic peptide (139pg/mL {normal: 0-80pg/mL}). The
patient’s sodium and potassium levels were slightly below normal
(131mmol/L {normal: 133-144mmol/L} and 3.2mmol/L {normal:
3.4-5.1mmol/L}, respectively). An initial electrocardiogram
revealed sinus tachycardia, and a chest X-ray suggested severe
cardiomegaly with asymmetric opacity in the right lung apex
(Figure 1). The patient was admitted for a hypertensive emergency
secondary to high blood pressure and elevated liver enzymes. No
other signs of end-organ damage were present.

Figure 1: Severe cardiomegaly and asymmetric opacity in the medial right lung apex.

Later on, in the day of admission, a preliminary bedside
echocardiogram was performed which suggested a large
pericardial effusion. Further echocardiographic imaging was
performed which revealed a very large circumferential pericardial
effusion with signs of hemodynamic compromise (Figure 2). Our
patient underwent urgent pericardiocentesis which drained 1.8L
of hemorrhagic fluid. Cytology of pericardial effusion revealed
malignant cells derived from poorly differentiated metastatic
adenocarcinoma which was strongly positive for epithelial specific
antigen/epithelial cell adhesion molecule (detected using MOC31 antibody), and negative for thyroid transcription factor-1 and
Napsin A with 0% staining of cells for programmed death ligand 1.
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A computed tomography of the chest with contrast
(Figure 3) showed a large pericardial effusion and abnormal
irregular nodule in the right lung apex with para-tracheal, hilar,
and abnormal appearing right supraclavicular lymph node
indicative of lung cancer. Further workup with positron emission
tomography and computed tomography of the chest showed
findings consistent with lung malignancy. MRI of the brain did not
reveal any metastasis though detected extensive microvascular
changes with numerous lacunar infarcts. Two days after the
initial pericardiocentesis, repeat echocardiogram revealed a reaccumulation of the pericardial effusion circumferentially without
evidence of increased intra-pericardial pressures.
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Figure 2: A very large circumferential pericardial effusion visualized via echocardiogram.

Figure 3: Computed tomography of the chest showing a very large pericardial effusion.

Consecutive laboratory testing throughout the patient’s
stay revealed hyponatremia as low as 125mmol/L, increased
urine osmolality of 429mOs/kg, and decreased serum sodium at
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129mmol/L suggesting syndrome of inappropriate antidiuretic
hormone secretion secondary to lung malignancy. The patient was
managed with fluid restriction of 1,500cc/day and was started on a
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combination regimen of chemotherapy and immunotherapy with
carboplatin, pemetrexed, and pembrolizumab. The patient was
discharged home with a scheduled follow-up with a cardiothoracic
surgeon for an outpatient pericardial window procedure.
Unfortunately, the patient passed away due to complications from
his NSCLC before this procedure was completed.

Discussion

Approximately 7.4-7.8 % of patients with NSCLC have
associated malignant pericardial effusion which has been shown to
have a poorer prognosis with a median survival time of six months
[3-5]. Pericardial effusion is confirmed to be an independent
prognostic factor of lung cancer death [3]. The primary
treatment for pericardial tamponade secondary to NSCLC is
pericardiocentesis and/or pericardial window; however, Lestuzzi
et al. [9] reported that a combination regimen of intrapericardial
chemotherapy with pericardiocentesis has resulted in a better
prognosis and improved response [9]. However, this treatment
combination was not possible in our patient since he had a very
progressive disease and passed away after the second day of cycle
one of his NSCLC treatment regimen.
Expediting time to diagnosis and initiation of therapy in
pericardial effusion with tamponade physiology is very crucial
not just in decreasing morbidity and mortality but also for
improving overall patient outcomes [10,11]. Point-of-care
ultrasound (POCUS) plays a vital role in the initial evaluation and
prompt management of patients presenting with cardiovascular
symptoms because it narrows the differential diagnosis and
guides the initiation of goal-directed therapy and subspecialty
consultations. It is a reliable tool of high diagnostic utility
especially in the setting of cardiac tamponade or pericardial
effusion where it has been demonstrated to have a sensitivity
of 96% and a specificity of 98% [12]. In a retrospective cohort
study of the utility of POCUS in the emergency setting, Alpert et
al. observed that compared to other diagnostic modalities, POCUS
decreased time to pericardiocentesis and length of hospitalization,
and as a result, its use should be considered in the initial work-up
of patients presenting with cardiovascular symptoms [13].
The differential diagnoses for a sub-acute bilateral pitting leg
edema, which was the initial presentation of our patient, includes
heart failure, liver disease, renal pathologies, and bilateral venous
thrombosis. As our patient had not had a medical encounter for
more than 15 years, the differential diagnoses for his presentation
were broader. In the context of his untreated hypertension, the
presence of pulmonary vascular congestion on chest X-ray and
cardiomegaly, the clinical suspicion of diastolic heart failure was
high. Since the patient presented with hypertensive urgency,
concern for cardiac tamponade or clinically significant pericardial
effusion, which typically presents with hypotension, was not
among the top differentials. The prompt use of bedside POCUS
was crucial in narrowing the differential diagnosis as well as
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initiating lifesaving pericardiocentesis before further etiological
work-up was completed.

Conclusion

Prompt identification of pericardial effusion in the context
of hemodynamic instability is necessary for the initiation of
timely, adequate treatment. In this patient, prompt use of POCUS
decreased time to intervention and avoided the initiation of
potentially detrimental therapeutics like diuretics and use of
antihypertensive medications. Use of POCUS should be considered
for patients with symptoms suggestive of pericardial effusion.
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