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A B S T R A C T   

With the Pfizer-BioNTech, Moderna, and now Johnson and Johnson COVID-19 vaccines readily available to the 
general population, the appearance of vaccine-induced axillary adenopathy on imaging has become more 
prevalent. We are presenting follow up to the first reported four cases of vaccine induced unilateral axillary 
adenopathy on imaging to our knowledge, which demonstrate expected self-resolving adenopathy. Our hope is 
that by providing this follow-up and reviewing current management guidelines, clinicians as well as patients will 
appreciate that this is an expected, benign, and self-resolving finding. In addition, we hope to quell any vaccine 
hesitancy brought about by recent mainstream media attention to this topic and ultimately empower patients to 
receive both the COVID-19 vaccine and undergo routine screening mammography, as both are vital to their 
health.   

1. Introduction 

We previously reported four cases of patients who were found to 
have unilateral axillary adenopathy on breast imaging after receiving 
either the first or second dose of the Pfizer-BioNTech or Moderna 
COVID-19 vaccine in the ipsilateral upper extremity.1 Of the four cases, 
three patients (Case 1, Case 2, and Case 4) have presented for follow-up 
imaging demonstrating resolution of the previously noted unilateral 
axillary adenopathy. One patient (Case 3) was noted to have resolution 
of the unilateral axillary adenopathy on physical exam. 

2. Case series 

2.1. Case 1 

59-year-old female initially presented for evaluation of a palpable 
lump in her left axilla with targeted ultrasound demonstrating a left 
axillary lymph node measuring 2.6 × 1.5 × 1.6 cm with uniform cortical 
thickening of 0.7 cm corresponding to the patient's palpable area of 
concern. She had received the first dose of the Pfizer-BioNTech COVID- 
19 vaccine in the left upper extremity nine days prior to imaging. At that 
time, the abnormal axillary lymph node was thought to most likely be 

reactive, attributed to recent ipsilateral upper extremity vaccination, 
and assessed as BI-RADS category 3. Short-term follow-up targeted ul
trasound of the left axilla in 4–12 weeks was recommended to ensure 
resolution. The patient presented for follow-up targeted ultrasound of 
the left axilla seven weeks later, which was five weeks after receiving the 
second dose of the Pfizer-BioNTech COVID-19 vaccine and was noted to 
have resolution of the previously noted unilateral left axillary adenop
athy (Fig. 1). 

2.2. Case 2 

42-year-old female presented for routine screening mammogram 
with screening ultrasound, and on screening ultrasound was noted to 
have multiple left axillary lymph nodes with uniformly thickened 
cortices, the largest of which measured 2.7 × 1.2 × 1.0 cm (Fig. 2a, b). 
She had received the second dose of the Pfizer-BioNTech COVID-19 
vaccine in her left upper extremity five days prior to imaging. At that 
time, the abnormal axillary lymph nodes were thought to most likely be 
reactive, attributed to recent ipsilateral upper extremity vaccination, 
and assessed as BI-RADS category 3. Short-term follow-up targeted ul
trasound of the left axilla in 4–12 weeks was recommended to ensure 
resolution. The patient presented for follow-up targeted ultrasound of 

* Corresponding author at: Weill Cornell at NewYork-Presbyterian, Department of Radiology, 525 East 68th Street, New York, NY 10065, USA. 
E-mail address: kad9090@med.cornell.edu (N. Mehta).  

Contents lists available at ScienceDirect 

Clinical Imaging 

journal homepage: www.elsevier.com/locate/clinimag 

https://doi.org/10.1016/j.clinimag.2021.06.037 
Received 24 May 2021; Received in revised form 21 June 2021; Accepted 29 June 2021   

mailto:kad9090@med.cornell.edu
www.sciencedirect.com/science/journal/08997071
https://www.elsevier.com/locate/clinimag
https://doi.org/10.1016/j.clinimag.2021.06.037
https://doi.org/10.1016/j.clinimag.2021.06.037
https://doi.org/10.1016/j.clinimag.2021.06.037
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinimag.2021.06.037&domain=pdf


Clinical Imaging 80 (2021) 83–87

84

the left axilla 4 weeks after initial presentation (Fig. 2c, d) and was noted 
to have decreased, but persistent, cortical thickening of left axillary 
lymph nodes. Given that the abnormal left axillary lymph nodes per
sisted, these were assessed as BI-RADS category 3 and the patient was 
advised to return for short-term follow-up targeted ultrasound in eight 
weeks, which would be 12 weeks after her initial presentation, to ensure 
complete resolution. The patient returned eight weeks later (12 weeks 
after initial presentation), and as expected there had been complete 
resolution of the previously noted unilateral left axillary adenopathy 
(Fig. 2e, f). 

2.2.1. Case 3 
42-year-old female presented for sonographic follow-up of probably 

benign bilateral breast masses and was found to have diffuse cortical 
thickening of a left axillary lymph node. She had received the first dose 
of the Moderna COVID-19 vaccine in her left upper extremity 13 days 
prior to imaging. The lymph node was thought to be reactive and 
attributed to recent ipsilateral vaccination. As the patient was seen in 
early December of 2020, prior to institutional policy on management of 
these cases and prior to the published recommendations set forth by the 
Society of Breast Imaging,2 the lymph node was deemed to be reactive 
and benign and assessed as a BI-RADS category 2 with the recommen
dation to resume routine screening in 1 year. Although the patient has 
not received interval imaging follow-up, she was noted to have resolu
tion of the previously noted unilateral left axillary adenopathy on 
physical exam two months subsequent to presentation for imaging. 

2.3. Case 4 

57-year-old female presented for routine screening mammogram 
with screening ultrasound, and on screening ultrasound was noted to 

have a single prominent left axillary lymph node measuring 1.0 cm in 
short axis with diffuse cortical thickening and near complete oblitera
tion of fatty hilum. She had received the first dose of the Pfizer- 
BioNTech COVID-19 vaccine in her left upper extremity eight days 
prior to imaging. At that time, the abnormal axillary lymph node was 
thought to most likely be reactive, attributed to recent ipsilateral upper 
extremity vaccination, and assessed as BI-RADS category 3. Short-term 
follow-up targeted ultrasound of the left axilla in 4–12 weeks was rec
ommended to ensure resolution. The patient presented for follow-up 
targeted ultrasound of the left axilla 17 weeks later, which was 13 
weeks after receiving the second dose of the Pfizer-BioNTech COVID-19 
vaccine and was noted to have significant decrease in cortical thickness 
to normal size of 0.3 cm of the previously noted unilateral left axillary 
adenopathy, compatible with benign reactive adenopathy (Fig. 3). 

3. Discussion 

With increased rollout of the Pfizer-BioNTech and Moderna COVID- 
19 vaccines since December of 2020 to the general population, the 
appearance of vaccine-induced axillary adenopathy on imaging has been 
prevalent. Given that this is a benign and expected finding following 
vaccination, it is important for radiologists to be familiar with the im
aging presentation of COVID-19 vaccine induced hyperplastic unilateral 
axillary adenopathy and to consider this as a potential differential 
diagnosis for unilateral axillary adenopathy. Therefore, we previously 
reported four cases of patients who were found to have unilateral axil
lary adenopathy on breast imaging after receiving either the first or 
second dose of the Pfizer-BioNTech or Moderna COVID-19 vaccine in the 
ipsilateral upper extremity.1 

On January 22, 2021, the Society of Breast Imaging (SBI) published 
recommendations for the management of axillary adenopathy in 

Fig. 1. 59-year-old female with 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 which resolved on follow-up targeted ultrasound performed 7 weeks after initial presentation, which was 5 weeks after receiving the 
second dose. (a) Gray-scale and (b) color Doppler images of an enlarged left axillary lymph node measuring 2.6 × 1.5 × 1.6 cm with uniform cortical thickening up to 
0.7 cm (arrow). (c) Gray-scale and (b) color Doppler images from targeted ultrasound performed 7 weeks after initial presentation demonstrated resolution of the 
previously noted unilateral left axillary adenopathy (arrow). 
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patients with recent COVID-19 vaccination. Specifically, the SBI rec
ommended that if unilateral axillary adenopathy is detected at 
screening, a BI-RADS category 0 assessment is warranted, and following 
appropriate diagnostic work-up, short-term follow-up exam in 4–12 
weeks (BI-RADS category 3) following the second vaccine dose should 
be recommended. Should the axillary adenopathy persist on short-term 
follow-up imaging, lymph node sampling should be considered to 
exclude breast and non-breast malignancy. Furthermore, radiologists 
should consider obtaining COVID-19 vaccination history on intake 
forms, with specific attention to the timing and side of vaccination.2 

These recommendations are in line with what was recommendation for 
our Cases 1, 2, and 4. 

Per the SBI guidelines, the recommendations for biopsy on follow-up 
imaging is in the setting of persistent adenopathy. In the setting of 
improved, but not fully resolved unilateral axillary adenopathy, the 
decision to follow-up is at the discretion of the radiologist. One can 
argue, however, that malignant adenopathy should not spontaneously 
improve, thus any improvement in cortical lymph node thickening, 
decrease in overall lymph node size, or increased prominence of the 
benign hilum and morphology can be used as proof of benignity with no 
additional follow-up needed. This is congruent with recommendations 
to down-grade a probably benign mass (BI-RADS category 3) to a benign 
mass (BI-RADS category 2) on follow-up if the mass is decreasing in 
size.3 Alternatively, some may question if the differences may be tech
nical in nature and thus recommend additional follow-up to resolution. 
Furthermore, although the four cases we have presented returned and 
demonstrated resolution of unilateral axillary adenopathy in the rec
ommended time frame, it has been our experience that resolution/ 
improved adenopathy may persist for longer than 12 weeks on imaging, 
in particular sonography, given the higher sensitivity compared to 

physical exam, as previously demonstrated on Positron Emission To
mography – Computed Tomography (PET/CT), in which inflammatory 
activity may be detected in non-enlarged lymph nodes.4 

In February 2021, shortly after the SBI guidelines were published, 
radiologists from Massachusetts General Hospital (MGH) published their 
approach for managing unilateral axillary adenopathy detected on 
breast imaging after receiving the COVID-19 vaccine, which is based on 
the patient's clinical presentation as either asymptomatic for screening, 
symptomatic breast and/or axilla for diagnosis, or recent breast cancer 
diagnosis.5 Specifically, for asymptomatic patients presenting for 
screening with no imaging findings beyond the unilateral axillary 
adenopathy ipsilateral to recent (prior six weeks) vaccination, a BI- 
RADS category 2 assessment is appropriate with no further imaging 
recommended if no lymph nodes are palpable six weeks after the patient 
receives the last dose of the COVID-19 vaccine. For patients who present 
for breast imaging with palpable axillary adenopathy, with history of 
recently receiving the vaccine in the ipsilateral upper extremity, clinical 
follow-up of the axilla should be recommended, with axillary ultrasound 
to be recommended if clinical concern persists six weeks after the patient 
receives the last dose of the COVID-19 vaccine. Lastly, for patients with a 
recent diagnosis of breast cancer in the pre- or peri-treatment setting, 
prompt imaging is recommended. Although these recommendations 
were published after our four cases had initially presented for imaging, 
they are in line with what was recommended for our Case 3, prior to the 
development of our institutional policy on the management of such 
cases. 

Of note, our case series only included patients who had received the 
Pfizer-BioNTech and Moderna COVID-19 vaccines, as the Johnson & 
Johnson COVID-19 vaccine had not yet been approved by the U.S. Food 
and Drug Administration (FDA). We expect similar, benign and self- 

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, which improved on follow-up targeted ultrasound performed 4 weeks after initial presentation and ultimately resolved on follow-up targeted 
ultrasound performed 12 weeks after initial presentation. (a) Gray-scale and (b) color Doppler images demonstrate an enlarged left axillary lymph node with cortical 
thickening (arrow). (c) Gray-scale and (d) color Doppler images from a targeted ultrasound performed 4 weeks after initial presentation demonstrated interval 
decreased cortical thickening of the left axillary lymph node (arrow). (e) Gray-scale and (f) color Doppler images from a targeted ultrasound performed 12 weeks 
after initial presentation demonstrated interval resolution of the previously noted left axillary adenopathy (arrow). 

N. Mehta et al.                                                                                                                                                                                                                                  



Clinical Imaging 80 (2021) 83–87

86

resolving findings of unilateral axillary adenopathy to be seen in those 
patients who receive the Johnson & Johnson COVID-19 vaccine, and 
therefore they should be managed similarly. 

With the COVID-19 vaccines now available to the general popula
tion, the self-resolving and benign finding of unilateral axillary aden
opathy has become more prevalent and has garnered the attention of the 
mainstream media, with published coverage in numerous news outlets 
around the world, including the U.S. News & World Report and Forbes 
magazine.6–12 Unfortunately, one consequence of this mainstream 
media attention is the incorrect notion that unilateral axillary adenop
athy found on breast imaging, following the COVID-19 vaccine, could be 
mistaken for malignancy. Patients should be reminded that unilateral 
axillary adenopathy after receiving an ipsilateral vaccine is not only an 
expected, benign, self-resolving finding, but a good indication that their 
immune system is responding appropriately to the vaccine.13,14 To quell 
patient anxiety and potential screening hesitancy, the SBI recommends 
that women should schedule routine screening mammography either 
before receiving the first dose of the COVID-19 vaccine or 4–6 weeks 
after receiving the second dose to avoid a false positive finding.2 Given 
that this may not always be feasible, women should be empowered to 
share their recent vaccine history with their mammography technologist 
or breast radiologist to provide an accurate context within which the 
results of their imaging will be interpreted.15 Ultimately, it is imperative 
that patients do not delay undergoing routine screening mammography 
in lieu of receiving the COVID-19 vaccine, or vice versa, as both are vital 
to their health. 

With the rollout of the COVID-19 vaccine and increasing prevalence 
of vaccine related unilateral adenopathy seen in the general population, 
the approach to screening mammography in the setting of recent 
COVID-19 vaccination and follow-up of vaccine-induced ipsilateral 
axillary adenopathy is evolving. The original recommendations issued 
by the SBI were published early in the vaccine rollout period and were 
by design conservative. As the prevalence of vaccine-induced adenop
athy increases, the flexibility of both breast imaging practices as well as 
patients for scheduling screening appointments and the need for follow- 
up imaging is diminishing. As such, and in the context of appropriate 
history of recent ipsilateral upper extremity vaccination, and no signs of 
breast cancer in the breast on mammography and/or ultrasound, alter
native approaches such as suggested by Lehman et al. from MGH5 for a 
less conservative approach to management can be considered as 
acknowledged in the SBI recommendations.2 To decrease confusion and 

patient anxiety, selecting and providing a consistent approach by all 
practice members is prudent. 
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