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0 Abstract—Background: The mass immunization cam-
paign against Coronavirus disease 2019 (COVID-19) has
resulted in more patients presenting to the emergency de-
partment (ED) with concern for a vaccine reaction. Case
Report: A 68-year-old man presented to the ED reporting an
allergic reaction to the COVID-19 vaccine. He initially noted
swelling of his face, neck, and right arm after receiving the
first dose of the vaccine. After his second dose of the vaccine,
the swelling became more pronounced and prompted him to
seek care. On examination, he had fullness of the neck and
engorgement of the left external jugular vein, which were ex-
acerbated when the patient raised his arms above his head,
consistent with Pemberton’s sign. Apart from the swelling
of the head and neck, there were no other findings consis-
tent with an allergic reaction. The presence of Pemberton’s
sign prompted a computed tomography scan of the chest
with contrast, which revealed a paratracheal mass measur-
ing 4.5 x 2.0 cm with marked narrowing of the superior
vena cava (SVC). The patient was admitted to the hospital
for SVC syndrome, and further workup revealed a non-
small cell lung cancer. Why Should an Emergency Physician
Be Aware of This?: Patients may misattribute their symp-
toms to a COVID vaccine reaction when they are, in fact,
experiencing a more serious underlying disease. This case
highlights the importance of a thorough physical examina-
tion and maintaining a broad differential diagnosis. In this
case, the presence of Pemberton’s sign raised suspicion for
SVC syndrome, and prompted further workup. © 2022 Pub-
lished by Elsevier Inc.
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Introduction

Severe Coronavirus disease 2019 (COVID-19) vaccine
reactions are rare; however, with millions of people be-
ing vaccinated in the United States, some have presented
to the emergency department (ED) with concern for a
vaccine reaction, which may be accompanied by high-
risk symptoms (1-3). Distinguishing which complaints
are truly due to a vaccine reaction as opposed to a more
serious underlying disease can be challenging. A thor-
ough history and examination are critical in guiding an
appropriate workup. In the case described in this report,
a simple physical examination maneuver led to clinical
suspicion of an alternate etiology for the patient’s symp-
toms. A computed tomography (CT) scan of the patient’s
chest led to the diagnosis of superior vena cava (SVC)
syndrome and suspicion for an underlying malignancy.

Case Report

A 68-year-old man presented to the ED reporting an al-
lergic reaction to the Pfizer (New York, NY)-BioNTech
(Mainz, Germany) COVID-19 vaccine. After receiving
his first dose of the vaccine a couple of weeks prior to pre-
sentation, he perceived progressive swelling to his face,
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Figure 1. Image demonstrating increased facial plethora and
engorged left internal jugular vein when the patient raises his
arms above his head, consistent with Pemberton’s sign.

neck, and right upper extremity. After the second dose, he
noted further progression of the swelling, as well as light-
headedness provoked by bending forward at the waist.
He denied fevers, chills, chest pain, shortness of breath,
cough, difficulty swallowing, and abdominal pain. He is
a daily smoker with a 20-pack-year history. He reports
smoking crack cocaine three to four times per week but
denies a history of intravenous drug use.

On examination, he was in no acute distress, tolerating
his secretions and breathing with normal respiratory ef-

fort. There was no swelling of his tongue or oral mucosa,
his uvula was midline, his breath sounds were clear, and
his skin was free of rashes. There was fullness of his neck
and an engorged left external jugular vein, which were ex-
acerbated when the patient raised his arms above his head,
indicating the presence of Pemberton’s sign (Figure 1).
A CT scan of the chest with intravenous contrast was
performed, which revealed a right paratracheal mass mea-
suring 4.5 x 2.0 cm with narrowing of the SVC to 2 mm
in diameter (Figure 2A), as well as a 1.8 x 1.0 cm spicu-
lated mass in the upper lobe of the right lung (Figure 2B).
A venous duplex demonstrated thrombus within the right
internal jugular vein with decreased flow in the upper ex-
tremities. During the patient’s admission to the hospital a
transbronchial needle aspirate was performed, revealing
adenocarcinoma of the lung. He was started on anti-
coagulation prior to discharge. Outpatient radiation and
chemotherapy was arranged prior to discharge.

Discussion

Adverse effects due to COVID-19 vaccines occur, but
according to one study, only 5/803 (0.62%) required eval-
uation and treatment in the ED (1). Although this rate is
low, the vast number of people being vaccinated has re-
sulted in concern for COVID vaccine reaction being a
not-infrequent presentation. The incidence of severe re-
actions is extraordinarily rare—only 2.5-11.1 cases per
million vaccines administered (2). In a brief report by
Fertel et al., the rate of admission for patients who pre-
sented to the ED with concern for an adverse reaction
to a COVID vaccine was 17.9% (3)(). Most of these pa-
tient’s had high-risk symptoms accompanying their chief
concern, such as shortness of breath (12.6%) or chest
pain (10.8%). Notably, the median hospital stay was 2.72

Figure 2. Computed tomography scan of the chest with i.v. contrast revealing (Panel A) a 4.5 x 2.0-cm mass causing narrowing
of the superior vena cava to 2 mm in diameter (arrow) and (Panel B) a 1.8 x 1.0-cm spiculated mass in the right upper lobe of

the lung (arrow).
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days, significantly longer than a brief observation period.
This suggests that these patients may misattribute their
symptoms to the COVID vaccine when they are, in fact,
experiencing a more serious underlying disease. Alter-
natively, a mild vaccine reaction could be drawing their
attention to subtle symptoms of undiagnosed disease. Ei-
ther way, this is yet another reminder of the importance
of obtaining a thorough history and physical examina-
tion and maintaining a broad differential, regardless of the
chief complaint.

For the patient presented, a thorough examination was
critical in detecting this patient’s underlying disease. The
presence of Pemberton’s sign prompted the CT imaging
that revealed SVC syndrome and led to the diagnosis
of lung cancer. Pemberton’s sign is described as facial
plethora and venous congestion developing when a pa-
tient places their arms above their head (4). It is thought
to arise from a “nutcracker” effect, caused by the clavi-
cles compressing a mass lying near the thoracic inlet. This
can be caused by very large goiters as well as by masses
within the thoracic cavity (5). Intrathoracic malignancy,
most commonly non-small cell lung cancer, is responsi-
ble for most unprovoked SVC syndrome cases. It is the
initial presenting symptom in 60% of these cases (6-8).

Why Should an Emergency Physician Be Aware of
This?

The mass immunization campaign against COVID-19 has
resulted in more patients presenting to the ED with con-

cern for a vaccine reaction. It is important to remember
that some patients may misattribute their symptoms to a
COVID vaccine reaction when they are, in fact, experi-
encing a more serious underlying disease. In this case, the
patient’s diagnosis of lung cancer was made as a result
of Pemberton’s sign being found on physical examina-
tion, demonstrating the importance of a comprehensive
examination and consideration of a broad differential
diagnosis.
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