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Ipsilateral axillary lymphadenopathy related to COVID-19 vaccine was reported as a side effect and started to raise diagnostic dilemmas
especially in oncology patients. Breast cancer patients are particularly prone to this benign pitfall that may result in unfortunate management
changing or unnecessary biopsy, both causing additional emotional stress for the patients. We present three cases with axillary
lymphadenopathy and one with axillary and bilateral supraclavicular lymphadenopathy, and focus on what haven’t been reported yet: the deep
and more superior location for the axillary lymphadenopathy and the possibility of contralateral lymphadenopathy secondary to COVID-19
vaccine. Their implication in breast cancer management will also be briefly discussed.
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Introduction

The European Medicines Agency issued authorization for four
vaccines,  Pfizer-BioNTech, Moderna, AstraZeneca and
Johnson&Johnson COVID-19 vaccines, to help decrease the rate of
infection and mortality due to coronavirus . By now, in Romania
more than 1 million people received one or two vaccine doses, and
we started to notice challenging diagnostic imaging dilemmas
related to them . Ipsilateral axillary lymphadenopathy was
reported as a side effect to Pfizer and Moderna vaccines, based on
the clinical examination rather than using imaging. Thereby Pfizer
reported “axillary swelling or tenderness” to be 0.3% (versus
<0.1% in placebo group), while in the Moderna cohort, the axillary
lymphadenopathy was detected in 11.6% and 16% of recipients
following first and second dose of vaccine respectively &,

At this time, several cases of benign unilateral axillary
lymphadenopathy were reported, first reports made by breast
imagers in patients undergoing screening ultrasound, breast MRI or
mammography © 1. A diagnostic dilemma was raised, especially in
oncology patients who undergo routine follow-up imaging
procedures /. For breast cancer patients, the American Society of
Breast Imaging suggested on educating patients that axillary
swelling is normal response to vaccines and advised to specific
BIRADS assessment category for screening patients . However,
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there are no European or American guidelines addressed
particularly to the management of breast cancer patients.

The purpose of this case series is to exhibit mammography
and ultrasound (US) findings of COVID-19 vaccination induced
lymphadenopathy, to highlight the location and to discuss its
possible implications in the management and follow-up of breast
cancer patients.

Case presentation

Case 1

50-year-old woman, with history of stage | - T2NOMO, left breast
cancer, invasive ductal carcinoma “no special type” (CDI NST)
grade 2, treated with breast conserving surgery in 2018. The patient
presented for the annual screening evaluation. Ten days ago, she
was a recipient for the first dose of Pfizer-BioNTech Covid-19
vaccine, in the left deltoid muscle. Clinical evaluation was
inconspicuous.  On  mammography, both  breasts were
unremarkable; on the left axilla there was an enlarged lymph node,
partially seen on the mediolateral-obligue (MLO) view. The
subsequent left axillary US showed 4 enlarged lymph nodes, oval
in shape, with smooth margins, displaying a centrally located
hilum and hypoechoic cortex with a focal thickening up to 10mm.
The remainder of the left breast was unremarkable. The
contralateral axillary lymph nodes were used for the assessment
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and showed a normal, non-enlarged lymph node with a uniformly
hypoechoic cortex of 1.9mm. A BIRADS 3 score was attributed to

The follow-up US showed a complete resolution of the left axillary
lymphadenopathy, with normal lymph nodes visible (maximum

cortical thickness of 2mm). Fig 1.

the patient, and a short-time follow-up of 6 weeks was advised.

Fig 1: 50-years-old patient with treated left breast cancer (2018). Recipient of the first dose of Pfizer-BioNTech vaccine 10 days ago, in
the left deltoid muscle. MLO views of the right (A) and left (B) breast, partially depicted an enlarged left axillary lymph node (arrow).
Right axillary US (C) showed normal, non-enlarged lymph nodes with cortical thickness up to 1.9 mm. Left axillary US (D) displayed

enlarged lymph nodes, with focal cortical thickness (arrow), and preserved hilum (*).

Case 2

46-year-old woman, with history of right breast cancer, CDI NST
grade 3, stage I1A - T2N2MO, with eight lymph nodes positive for
malignancy that was treated with mastectomy and radiotherapy in
2016. The patient presented for a right axillary pain and right
palpable lump. Five days ago, she was a recipient for the first dose
of Pfizer-BioNTech Covid-19 vaccine, in the right deltoid muscle.
For the reason that a diagnostic mammography was done 6 months
prior, a targeted axillary US was now recommended. The right
axillary US showed 3 enlarged lymph nodes, oval and round in
shape, with indistinct margins, with a short-axis of 10mm,
displaying a centrally located hilum and hypoechoic cortex with a

maximum thickening up to 9.5mm. The Doppler mode highlighted
the normal hilum vessels. The contralateral axillary lymph nodes
were used for the assessment and showed normal, non-enlarged
lymph nodes with a uniformly hypoechoic cortex up to 2mm.
There was also multiple bilateral supraclavicular lymph nodes,
oval and round in shape, with smooth margins and preserved
hilum, with short axis up to 3mm. Secondary to the prior lymph
node positive breast cancer, a relapse was now suspected, with a
BIRADS 4B score attributed and an indication for biopsy. A core
needle biopsy was performed in one of the axillary lymph node,
and the subsequent histology revealed reactive lymphoid, follicular
hyperplasia and diffuse paracortical hyperplasia, concluding
towards a benign reactive lymphadenopathy. The patient returned
to annual screening. Fig 2

Fig 2: 46-years-old patient. First dose of Pfizer-BioNTech vaccine 5 days ago, in the right deltoid muscle. Right axillary US (A) showed
suspicious lymph node, round, with indistinct margins, and short axis up to 12.4mm. The Doppler mode (B) highlighted hilum
vascularity. Left axillary US (C) depicted normal, non-enlarged lymph node (arrow). Left (D) and right (E) supraclavicular US showed
multiple round and oval lymph nodes, with short-axis up to 3mm. The core needle biopsy (F) was performed in one the right axillary
lymph node.
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Case 3

37-year-old woman, with family history of breast cancer (mother at
40 years old) was evaluated for a palpable right breast lump and
palpable left axillary lump. The patient received the second dose of
Pfizer-BioNTech Covid-19 vaccine, 2 days ago, in the right deltoid
muscle. In the upper-outer quadrant of the right breast US showed
an irregular, hypoechoic mass, with indistinct and spiculated
margins, non-parallel to the skin, measuring 4 x 6 mm. The
suspicious mass exhibited internal vascularity and a soft
elastography appearance. The left axilla was clear from abnormal

or suspicious lymph nodes. However, the right axillary US
depicted 3 enlarged lymph nodes, with irregular shape, and
partially indistinct margins, measuring up to 27 x 18 mm, with
focal cortical thickness of 10.5mm. The hilum was preserved and
displaced. The Doppler mode showed intense internal vascularity.
The BIRADS 4b score was attributed and the patient underwent a
core needle biopsy for the breast lesion. The histology revealed
radial scar with intraductal epithelial hyperplasia (B3 lesion) for
which she was scheduled for an US-guided vacuum biopsy.
Regarding the axillary lymphadenopathy, a short-time follow-up
was indicated, and after 6 weeks the symptoms subsided. Fig 3.

Fig 3: 37-years-old patient with family history of breast cancer. Second dose of Pfizer-BioNTech vaccine 2 days ago, in the left deltoid
muscle. Right breast mass with indistinct and spiculated margins (A) internal vascularity (B) and soft elastography appearance (C,
arrow). Left axillary US (A) showed enlarged lymph nodes, with irregular shape (D) and irregular cortical thickening (E), and intense

vascularity (F), most probably related to the COVID-19 vaccine.

Case 4

42-year-old woman, with family history of breast cancer (sister at
35 years old), presented for an area of concern in the left breast.
The patient was a recipient for the second dose of Pfizer-BioNTech
Covid-19 vaccine, 7 days ago, in the left deltoid muscle. Clinical
assessment and US of the left breast were unremarkable. The left
axillary US showed 6 enlarged lymph nodes, oval in shape, with

smooth margins, displaying a centrally located hilum and
hypoechoic cortex with a maximum thickening of 4.5mm. The
Doppler mode highlighted intense vascularity. The contralateral
axillary lymph nodes were used for the assessment and showed
normal, non-enlarged lymph nodes with a uniformly hypoechoic
cortex up to 1.3mm. A BIRADS 3 score was attributed and a short-
time follow-up of 6 weeks was indicated. The follow-up US
depicted normal, non-enlarged axillary lymph nodes. Fig 4

Fig 4: 42-years-old patient with family history of breast cancer. Second dose of Pfizer-BioNTech vaccine 7 days ago, in the left deltoid
muscle. Comparative axillary US (A) showing normal cortical thickness on the right and uniformly thickened cortex on the left (arrow).
Some of the lymph nodes displayed focal cortical thickness (B, *). Doppler mode highlighted intense vascularity of the left axillary

lymph nodes (C, D).
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Discussion

Breast imagers should take into account recent COVID-19
vaccination as a possible benign axillary lymphadenopathy, in
particular for breast cancer patients. Furthermore, this finding is
likely to become more prevalent with the rollout of the COVID-19
vaccines to the general population.

We have highlighted 4 cases of ipsilateral axillary
lymphadenopathy and 1 case with associated bilateral
supraclavicular lymphadenopathy, in patients that received the
Pfizer-BioNTech COVID-19 vaccine. Two patients were treated
previously for breast cancer, and two high-risk patients had
positive family history for breast cancer. Principally, in breast
cancer patients, it is vital to exclude malignancy by thoroughly
examining the ipsilateral axilla, being also imperious to consider
various benign etiologies for the axillary lymphadenopathy. The
recent vaccination history in the ipsilateral upper extremity, is an
uncommon differential diagnostic, well documented in the
literature as occurring shortly after receiving the Bacille-Calmette-
Guerin or seasonal influenza vaccines [***?!, The Pfizer-BioNTech
vaccine is known to cause ipsilateral “axillary swelling or
tenderness”.

In our case series, two out of four patients presented with
symptoms of axillary pain or palpable axillary lump, while two
were found to incidentally have unilateral axillary
lymphadenopathy during follow-up or diagnostic imaging
procedures. All four patients had positive history of recent (2 - 10
days) ipsilateral upper extremity vaccination with Pfizer-BioNTech
COVID-19 vaccine. Additionally, the patients treated breast cancer
received the COVID-19 vaccine prior the axillary assessment, on
the same side as the breast cancer. This led to diagnostic
challenges, in terms of differentiating the benign, vaccine-related
lymphadenopathy from the malignant, breast cancer-related
lymphadenopathy.

On US, all our patients presented with > 1 enlarged lymph
nodes, with a visible hilum and variable thickened cortex (up to
10mm). Suspicious findings such as round or irregular shape and
indistinct margins were also observed in two patients. On Doppler
mode, the intense, inflammatory vascularity was demonstrated.

Regarding the management of breast cancer patients during
COVID-19 pandemic, the European Society of Breast Imaging
recommends prioritization of actions to be performed, and place
imaging in women presenting with suspicious axillary findings in
the high priority group (rapid appointment) and the systematic

Covid-19 vaccine-related //- \
lymphadenopathy /////)
2

/

Breast carcinoma-related
lymphadenopathy

follow-up after breast cancer in the medium priority group
(appointment  within 3 months) > There are no
recommendation addressing the imaging or BIRADS category
related to axillary or supraclavicular lymphadenopathy due to
COVID-19 vaccines, which may have repercussion in the breast
cancer patient’s management.

The American Society of Breast Imaging advise that in
patients who received a COVID-19 vaccination in the ipsilateral
upper extremity within the preceding 4 weeks, to consider a short
term follow-up exam in 4-12 weeks (BI-RADS category 3)
following the second vaccine dose. If axillary lymphadenopathy
persists after short term follow-up, then the lymph node sampling
to exclude breast and non-breast malignancy needs to be
considered 9. In our case, the patient number 2 had a personal
history of breast cancer with positive lymph nodes and presented
with suspicious axillary lymphadenopathy (round shape, indistinct
margins) and multiple bilateral supraclavicular lymph nodes. Even
if the size of supraclavicular nodes was less than 1 cm, the bilateral
involvement of this node groups warrants heightened suspicion for
clinically significant pathology, with up to 84% of the cases
attributed to malignancy °!. According to all the above mentioned
rationale, a BIRADS 4b category and a core needle biopsy from
the axillary node was performed. The histology concluded on a
benign, most  probably COVID-19  vaccine related
lymphadenopathy.

Furthermore, we  observed that all axillary
lymphadenopathy were located superior and deep in the axilla
compared to the common metastatic/recurrent breast cancer
lymphadenopathy. This could be explain by the lymphatic drainage
as the deltoid muscle which is the vaccine recipient, drains into the
deltopectoral nodes and into the lateral axillary group that further
drain in the apical axillary group, located deep and superior
compared to the axillary base. In contrast, the majority of the
breast is drained first in the anterior, posterior and central lymph
nodes groups, with the highest frequency of metastatic lymph
nodes found near the axillary tail “°’. To the best of our knowledge,
this observation was not previously reported and may help in
choosing the short-term follow-up or concluding as benign lymph
nodes in a negative breast, in COVID-19 vaccine recipients.
Moreover, we report the first case of contralateral supraclavicular
lymph nodes related to COVID-19 vaccine that could represent a
potential major imaging pitfall, which will probably be abundant in
the next few months, as the world is entering a phase of massive
immunization against COVID-19. Fig 5.

Fig 5: Upper extremity lymph node groups. Yellow route marks the deltoid muscle lymphatic drainage into deltopectoral nodes and
lateral axillary group, while the blue route marks the majority of the breast lymphatic drainage and the lymph nodes located near
axillary tail, as the more frequent site for breast cancer metastases. I,11,111 — levels of lymphatic drainage.
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Concluding

Our findings are vital, particularly for breast cancer patients that
undergo imaging procedures. In this instance, the COVID-19
vaccine should be done in the opposite deltoid muscle, and/or the
screening imaging modalities should be planned according to
EUSOBI prioritizing guidelines, but preferably 6 weeks after the
vaccine. Radiologists as well as oncologists, should be aware of
this potential pitfall, related to COVID-19 vaccines, in order to
preclude unnecessary changes in breast cancer patient’s
management or unnecessary biopsy. Deep and superior axillary
lymphadenopathy with suspicious characteristics as well as
contralateral supraclavicular lymphadenopathy may be found in
COVID-19 vaccine recipients.
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appropriate credit to the original author(s) and the source, provide
a link to the Creative Commons license, and indicate if changes
were made. The images or other third party material in this article
are included in the article’s Creative Commons license, unless
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copyright holder. To view a copy of this license, visit
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