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ARTICLE INFO ABSTRACT

Keywords: With the recent U.S. Food and Drug Administration (FDA)-approval and rollout of the Pfizer-BioNTech and
COVID-19 Moderna COVID-19 vaccines, it is important for radiologists to consider recent COVID-19 vaccination history as a
Vaccine

possible differential diagnosis for patients with unilateral axillary adenopathy. Hyperplastic axillary nodes can be
seen on sonography after any vaccination but are more common after a vaccine that evokes a strong immune
response, such as the COVID-19 vaccine. As the differential of unilateral axillary adenopathy includes breast
malignancy, it is crucial to both thoroughly evaluate the breast for primary malignancy and to elicit history of
recent vaccination. As COVID-19 vaccines will soon be available to a larger patient population, radiologists
should be familiar with the imaging features of COVID-19 vaccine induced hyperplastic adenopathy and its
inclusion in a differential for unilateral axillary adenopathy. Short-term follow-up for unilateral axillary aden-
opathy in the setting of recent COVID-19 vaccination is an appropriate recommendation, in lieu of immediately

Unilateral axillary adenopathy
Breast imaging
Screening

performing potentially unnecessary and costly axillary lymph node biopsies.

1. Introduction

With widespread rollout of the COVID-19 vaccine, it is prudent for
radiologists to consider vaccine induced hyperplastic adenopathy as an
etiology of unilateral axillary adenopathy seen on breast imaging. The
recognition, description, and detection of new COVID-19 vaccination
induced unilateral axillary adenopathy on breast imaging is presented in
this case series. The differential diagnosis for unilateral axillary aden-
opathy is broad.'® While it is imperative to exclude malignancy by
thoroughly examining the ipsilateral breast, it is also important to
consider various benign etiologies. One such benign differential diag-
nosis is recent vaccination history in the ipsilateral upper extremity,
which has been documented in the literature as occurring shortly after
receiving the smallpox, Bacille Calmette-Guerin (BCG), human papillo-
mavirus (HPV), and HIN1 influenza A virus vaccines.>© In this case
series, we present four patients who either presented with palpable
unilateral adenopathy or were found to incidentally have unilateral
axillary adenopathy during routine breast imaging. The four patients all
had history of recent ipsilateral upper extremity vaccination with either
the Pfizer-BioNTech or Moderna COVID-19 vaccine. All patients were in
group 1a due to front line status and had no predisposing conditions.”
Radiologists should consider recent COVID-19 vaccination as a possible
etiology, in particular given that the finding of unilateral axillary

adenopathy is likely to become more prevalent with the rollout of the
COVID-19 vaccines to the general population. The imaging presentation
of COVID-19 induced hyperplastic unilateral axillary adenopathy is
presented to familiarize radiologists with the imaging features and to
raise consideration of this novel diagnosis. Recommendation of short-
term follow-up for unilateral axillary adenopathy in the setting of
recent COVID-19 vaccination should be considered, in lieu of immedi-
ately performing potentially unnecessary and costly axillary lymph node
biopsies.

2. Case descriptions
2.1. Case 1

59-year-old female, with no history of breast cancer, presented for
evaluation of a palpable lump in her left axilla. Her family history is
notable for a sister with breast cancer diagnosed at age 53.

Diagnostic left breast mammogram was unremarkable. Targeted
sonography demonstrated a left axillary lymph node measuring 2.6 x
1.5 x 1.6 cm with uniform cortical thickening of 0.7 cm corresponding
to the patient’s palpable area of concern (Fig. 1a,b). The remainder of
the left breast was unremarkable. A non-enlarged, normal lymph node
was present in the right axilla (Fig. 1c).
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Further history revealed that the patient first noticed the left axillary
lump approximately 9 days after receiving the first dose of the Pfizer-
BioNTech COVID-19 vaccine in her left upper extremity. The patient
was advised to return for short-term follow-up targeted ultrasound of the
left axilla to ensure resolution.

2.2. Case 2

42-year-old female, with no history of breast cancer, presented for
routine screening mammography and screening breast ultrasound. Her
family history is notable for a paternal grandmother diagnosed with
breast cancer at age 80. Per electronic medical record, patient received
the second dose of the Pfizer-BioNTech COVID-19 vaccine in her left
upper extremity 5 days prior.

Bilateral screening mammogram was unremarkable. On screening
ultrasound, multiple left axillary lymph nodes with uniformly thickened
cortices were noted, with the largest measuring 2.7 x 1.2 x 1.0 cm
(Fig. 2a—c). The remainder of the left breast was unremarkable. No
abnormal lymph nodes were present in the right axilla (Fig. 2d). The
patient was advised to return for short-term follow-up targeted ultra-
sound of the left axilla to ensure resolution.

2.3. Case 3

42-year-old female, with no personal or family history of breast
cancer, presented for sonographic follow-up of probably benign bilateral
breast masses. In addition to stable oval well circumscribed parallel
hypoechoic bilateral breast masses, the patient was noted to have diffuse
cortical thickening of a left axillary lymph node (Fig. 3a, b). The
remainder of the left breast was unremarkable. No abnormal lymph
nodes were present in the right axilla (Fig. 3c). Upon further question-
ing, the patient reported receiving the first dose of the Moderna COVID-
19 vaccine in her left upper extremity 13 days prior. The patient was
advised to return for short-term follow-up targeted ultrasound of the left
axilla to ensure resolution.

2.4. Case 4

57-year-old female, with no personal or family history of breast
cancer, presented for routine screening mammography and screening
breast ultrasound. Per electronic medical record, she received the first
dose of the Pfizer-BioNTech COVID-19 vaccine in her left upper ex-
tremity 8 days prior.

Bilateral screening mammogram was unremarkable. On screening
ultrasound, a single prominent left axillary lymph node was noted
measuring 1.0 cm in short axis with diffuse cortical thickening (Fig. 4a,
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b). The remainder of the left breast was unremarkable. No abnormal
lymph nodes were present in the right axilla (Fig. 4c). The patient was
advised to return for short-term follow-up targeted ultrasound of the left
axilla to ensure resolution.

3. Discussion

The differential diagnosis for unilateral axillary adenopathy is broad
with breast cancer at the top of the differential.' In evaluating patients
presenting with a unilateral palpable axillary mass or incidental uni-
lateral axillary adenopathy identified on routine breast imaging, it is
imperative that the ipsilateral breast be thoroughly examined for
possible primary malignancy. While malignancy remains the most
serious differential for unilateral axillary adenopathy, other benign
etiologies should be considered. In addition to the breast, the thoracic
wall and ipsilateral arm have direct lymphatic drainage to the axilla, and
therefore local infection, inflammation, or trauma to these areas may
result in unilateral axillary adenopathy.?

Adenopathy related to recent vaccination status is not an uncommon
benign etiology resulting in unilateral axillary adenopathy and has been
well-documented following smallpox, Bacille Calmette-Guerin (BCG),
and anthrax vaccination.® In some cases, recent vaccination history was
overlooked leading to the misdiagnosis of malignancy. For example, in
1968 Hartsock concluded that 9 of 20 cases of post-vaccine lymphade-
nitis, related to recent inoculation with the smallpox vaccine, were
misdiagnosed as malignant lymphoma.® In 1990, Newfield et al. re-
ported a case of initially misdiagnosed unilateral axillary lymph node
enlargement in a 50-year-old woman who received the BCG vaccine two
months earlier. More recently, unilateral adenopathy has been reported
in adults receiving the human papilloma virus (HPV) vaccine in the
ipsilateral deltoid muscle.” Reactive unilateral axillary lymph nodes
have also been demonstrated following vaccination in the ipsilateral
upper extremity with the influenza vaccine, including the HIN1 influ-
enza A virus vaccine, as evidenced by unilateral increased fluorodeox-
yglucose (FDG) uptake on Positron Emission Tomography — Computed
Tomography (PET/CT), which resolved on short-term follow-up PET/
CT.6:%10

While hyperplastic axillary adenopathy can occur shortly after
receiving any vaccination, it is more common after a vaccine that evokes
a very strong immune response, including the most recently FDA-
approved Pfizer-BioNTech and Moderna COVID-19 vaccines. Per the
Centers for Disease Control and Prevention (CDC), amongst recipients of
the Moderna COVID-19 vaccine, axillary adenopathy ipsilateral to the
vaccination arm was the second most frequently reported local reaction,
with 11.6% of recipients experiencing this after Dose 1 and 16.0% of
recipients experiencing this after Dose 2 in the 18-64 year age group.'’

RIGHT BREAST AXILLA™™

b

Fig. 1. 59-year-old female with palpable unilateral left axillary adenopathy noted approximately 9 days after receiving the first dose of the Pfizer-BioNTech Covid-19
vaccine in her left upper extremity. (a) Gray-scale and (b) color Doppler images of an enlarged left axillary lymph node measuring 2.6 x 1.5 x 1.6 cm with uniform
cortical thickening up to 0.7 cm (arrow). Normal right axillary lymph node (arrowhead) was noted.
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Fig. 2. 42-year-old female with unilateral left axillary adenopathy noted 5 days after receiving the second dose of the Pfizer-BioNTech COVID-19 vaccine in her left
upper extremity. (a) Gray-scale and (b) color Doppler images of an enlarged left axillary lymph node with cortical thickening (arrow). (c) Multiple additional
morphologically abnormal left axillary lymph nodes were also present (arrows). Unremarkable right axilla was documented (d).
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Fig. 3. 42-year-old female with unilateral left axillary adenopathy noted 13 days after receiving the first dose of the Moderna COVID-19 vaccine in her left upper
extremity. (a) Gray-scale and (b) color Doppler images of an enlarged left axillary lymph node with diffuse cortical thickening (arrows). Unremarkable right axilla
was documented (c).
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Fig. 4. 57-year-old female with unilateral left axillary adenopathy noted 8 days after receiving the first dose of the Pfizer-BioNTech Covid-19 vaccine in her left
upper extremity. (a) Gray-scale and (b) color Doppler images of a single enlarged left axillary lymph node with diffuse cortical thickening. Unremarkable right axilla
was documented (c).
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In contrast, the CDC did not report data for axillary adenopathy occur-
ring in recipients after receiving the Pfizer-BioNTech COVID-19 vaccine,
but rather noted that reports of adenopathy were imbalanced between
the vaccine group (64) and the placebo group (6), concluding that
adenopathy was plausibly related to the vaccine.'? Additionally, of
those recipients who received the Pfizer-BioNTech COVID-19 vaccine,
adenopathy was reported within 2-4 days after vaccination, similar to
those recipients of the Moderna COVID-19 vaccine; however, the
average duration of adenopathy was approximately 10 days, compared
to an average duration of 1-2 days with the Moderna COVID-19
vaccine.' 12

In case 1, the patient reported first self-detecting unilateral axillary
adenopathy 9 days after receiving the first dose of the Pfizer-BioNTech
COVID-19 vaccine in the ipsilateral upper extremity, suggesting a later
onset than what was reported by the CDC. Unilateral axillary adenop-
athy was incidentally noted in case 2 and case 4, therefore the exact
onset of this reaction after receiving the COVID-19 vaccine remains
unclear in these cases. In the cases presented, the time between receiving
the Pfizer-BioNTech COVID-19 vaccination and detection of unilateral
axillary adenopathy, either through self-detection or incidentally on
breast imaging, was in keeping with the average duration of adenopathy
reported by the CDC. However, the time between receiving the Moderna
COVID-19 vaccination and detection of unilateral axillary adenopathy in
case 3 was 13 days, much longer than the average duration of 1-2 days
reported by the CDC in recipients of the Moderna Covid-19 vaccine.
Therefore, in addition to obtaining vaccination history, it is important
for radiologists to recognize that the finding of unilateral axillary
adenopathy may occur up to a few weeks after receiving the COVID-19
vaccine.

With the recent FDA-approval and rollout of the Pfizer-BioNTech and
Moderna COVID-19 vaccines, it is imperative for radiologists to recog-
nize recent ipsilateral COVID-19 vaccination history as a potential dif-
ferential diagnosis for unilateral axillary adenopathy. Patients may
either present for diagnostic imaging for palpable unilateral axillary
adenopathy or it may be discovered incidentally during routine breast
imaging. Recognizing this as a potential differential diagnosis is crucial
to being able to provide appropriate follow-up recommendations. This
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would in turn decrease the number of false-positive axillary lymph node
biopsy recommendations, thus minimizing patient harm and cost. At our
institution, upon confirming recent ipsilateral COVID-19 vaccination
status in patients with isolated unilateral axillary adenopathy, we
recommend repeat targeted ultrasound of the affected axilla 4-12 weeks
after the patient’s scheduled second vaccination dose to ensure resolu-
tion. If the abnormal adenopathy persists on follow-up imaging,
ultrasound-guided core needle biopsy may be recommended at that time
to exclude underlying malignancy.
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