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ABSTRACT

Vaccine-related axillary nodal enlargement is a common benign condition that many mRNA 
vaccine receivers experience. However, a false attribution of axillary swelling to vaccination 
may result in delay in cancer care and potential disease progression, particularly in breast 
cancer patients presenting with ipsilateral axillary lymphadenopathy. We report the case 
of a 41-year-old pre-menopausal female who presented with suspicious axillary nodal 
enlargement and a right breast lump (triple-negative invasive ductal carcinoma) after recent 
administration of the second dose of Moderna mRNA coronavirus disease 2019 (COVID-19) 
vaccine. On imaging, bilateral axillary lymph nodes were detected. The ipsilateral right-
sided node was proven to be metastatic, whereas contralateral nodes were related to a recent 
mRNA COVID-19 vaccination. Right-sided lymph node had intense uptake (maximum 
standardized uptake value [SUVmax] = 5), while the contralateral reactive nodes were 
mildly avid (SUVmax = 2.6). On magnetic resonance imaging, the right-sided node revealed 
asymmetric cortical thickening and marked cortical enhancement as opposed to normal-
appearing left-sided nodes.
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INTRODUCTION

Vaccine related imaging findings including ipsilateral axillary lymphadenopathy can generate 
false alarms and cause patient anxiety, particularly in those with a known underlying 
malignancy. Occasionally this may prompt unnecessary interventions for an otherwise 
reactive process [1]. Conversely, false attribution of axillary lymphadenopathy to vaccination 
may result in delay in cancer treatment and the potential for disease progression. It has been 
previously reported that vaccine-related axillary nodal enlargement can occur in the setting 
of influenza and human papillomavirus vaccines [2,3]. Recent reports have also reported 
ipsilateral reactive axillary lymph node enlargement in recipients of the coronavirus disease 
2019 (COVID-19) mRNA vaccines [1,4]. We report the case of a COVID-19 vaccine recipient 
with reactive and malignant axillary lymph node enlargement in the setting of breast cancer.
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CASE REPORT

A 41-year-old pre-menopausal female presented with palpable right breast lump and 
ipsilateral axillary nodal enlargement on physical exam. This was subsequently confirmed 
on dedicated breast imaging as a 1.5 cm round right breast mass with a 0.8 × 0.8 × 0.7 cm 
ipsilateral axillary lymph node. Core biopsies of the right breast mass revealed triple negative 
invasive ductal carcinoma and enlarged lymph node demonstrated findings concerning 
for malignant involvement. Staging 18F-fluorodeoxyglucose (18F-FDG) positron emission 
tomography/computed tomography (PET/CT) (with tracer injected through an IV placed in 
the right antecubital fossa) showed an intensively FDG avid right axillary tail breast primary 
(Figure 1, maximum standardized uptake value [SUVmax] 19.2) and ipsilateral involved 1.4 × 
0.8 cm axillary node (SUVmax 5.0, [Deauville score = 5], Figure 1). Additionally, mildly FDG 
avid left axillary nodes measuring 1.0 × 0.8 cm (SUVmax 2.6, which was above the activity 
of mediastinal blood pool of SUVmax 2.3, [Deauville score = 3], Figure 1) were identified. 
The left axillary lymph nodes were initially considered indeterminate for metastatic disease, 
but upon further review, they were attributed to the second dose of the Moderna mRNA 
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Figure 1. Preoperative imaging studies. (A) Whole-body, 18F-FDG PET/CT, 3D MIP image shows intensely hypermetabolic malignant lesion in the right breast with 
SUVmax 19.2 (red arrow), moderately hypermetabolic solitary lymph node in the right axilla with SUVmax 5.0 (blue arrow), and two mildly hypermetabolic lymph 
nodes in the left axilla with SUV max 2.6 (green arrows). (B) Whole-body 18F-FDG PET/CT, fused axial image shows the intense FDG avid malignant lesion in the 
right breast with SUVmax of 19.2 (arrow). (C) Whole-body 18F-FDG PET/CT, fused axial image shows a moderately hypermetabolic lymph node in the right axilla 
with SUVmax of 5.0 (arrow). (D) Whole-body F18-FDG PET/CT, fused axial image shows two mildly avid lymph nodes in the left axilla with SUVmax of 2.6 (arrows). 
(E) Breast MRI (performed three weeks after whole body 18F-FDG PET/CT). Axial T1 weighted post-contrast image shows enhancing and enlarged lymph node 
with asymmetric cortical thickening and a biopsy clip in the right axilla (arrow). (F) Axial T1 weighted post-contrast image, obtained slightly below the level of 
image in Figure 1E, shows a cluster of reactive lymph nodes in the left axilla with no significant enhancement or asymmetric cortical thickening (red arrow). An 
additional right axillary node with asymmetric cortical thickening is also seen, highly suspicious for metastatic disease (yellow arrow). 
18F-FDG PET/CT = 18F-fluorodeoxyglucose positron emission tomography/computed tomography; 3D = three-dimensional; MIP = maximum intensity projection; 
SUVmax = maximum standardized uptake value; MRI = magnetic resonance imaging.
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COVID-19 vaccine which was administrated to the left arm sixteen days previously. Contrast-
enhanced breast magnetic resonance imaging (MRI; MRI study was performed before and 
after IV gadolinium administration) approximately 5 weeks post-vaccination and prior to any 
treatment revealed stable bilateral axillary nodes. However, there were differences in imaging 
characteristics of lymph nodes. The right axillary lymph node demonstrated eccentric cortical 
thickening and contrast enhancement, whereas the left axillary lymph nodes showed clear 
delineation of fatty hila without discernable enhancement on post contrast images (Figure 1). 
The latter is typically suggestive of a benign etiology such as inflammation/infection [5].

The patient completed neoadjuvant chemotherapy for triple negative disease, and a follow-up 
18F-FDG PET/CT at approximately 6-months from her last 18F-FDG PET/CT showed complete 
resolution of the previously hypermetabolic bilateral lymph nodes (Figure 2). She underwent 
a right mastectomy and complete axillary node dissection, the final surgical specimen 
demonstrated complete histopathological response to neoadjuvant systemic therapy with 
treatment-related changes.

DISCUSSION

The COVID-19 vaccines can result in reactive ipsilateral axillary and neck lymphadenopathy 
demonstrated on both anatomic and functional imaging that may need to be distinguished 
from malignancy, particularly in patients with current or a prior history of cancer [6,7]. 
Vaccine related nodal reactivity or adenopathy can sometimes be seen or persist up to several 
months after vaccination [8]. In the patient reported here, initial lymph node biopsy revealed 
atypical epithelial cells suspicious for malignant involvement ipsilateral to the breast mass, 
in line with suspicious imaging findings. PET-CT imaging following neoadjuvant systemic 
therapy showed complete resolution of previously hypermetabolic bilateral lymph nodes, and 
final surgical pathology did not reveal the viable tumor. An initial lymph node dissection and 
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Figure 2. Follow-up post operative whole-body 18F-FDG PET-CT images. (A) 3D MIP image shows no residual 
hypermetabolic activity in the right breast, no hypermetabolic activity in the right axilla, and resolution of 
moderately hypermetabolic left axillary lymph nodes. (B) Fused axial image shows resolution bilateral lymph nodes. 
18F-FDG PET/CT = 18F-fluorodeoxyglucose positron emission tomography/computed tomography; 3D = three-
dimensional; MIP = maximum intensity projection.
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lesion resection were not performed, as the standard of care for the management of triple-
negative breast cancer continues to be with neoadjuvant systemic therapy.

Conclusive distinction between malignant or reactive lymphadenopathy remains challenging 
particularly in nodes with borderline activity and morphology on imaging. Imaging features 
such as asymmetric cortical thickening, significant enlargement, necrosis, indistinct 
contours, and conglomeration favor malignancy [9]. PET-CT is more sensitive, as it can 
detect metabolic activity in very small lymph nodes as well, regardless of its underlying 
condition. That said, there is no clear cut-off for a malignant or benign nodal enlargement, 
and the decision may be based upon multiple factors. For example, in the case we report 
here, the malignant node SUVmax (Deauville score = 5) value was higher than that of the 
reactive nodes (Deauville score = 3). On MRI, malignant nodes revealed abnormal findings 
such as asymmetric cortical thickening and cortical enhancement. To decrease reporting 
variability between PET-based imaging studies, the Deauville scoring system a globally 
agreed-upon approach for evaluation of treatment response in lymphoma was proposed to 
be used in the evaluation of vaccine-related nodal reactivity [1]. Deauville scores are more 
reproducible among different institutions as compared to SUV values given their individual 
PET protocols. In the case we report here, the reactive left-sided node had a Deauville score 
of 3, versus the malignant node, which had a Deauville score of 5. The Deauville activity 
score for the reactive node was in line with previously reported nodal activity in vaccine-
related nodal enlargement [1]. Nodal reactivity with mRNA vaccines is more common after 
the second dose [1,10]. Moderna vaccines have shown to have slightly higher likelihood of 
nodal reactivity compared to Pfizer vaccine [1]. A recent retrospective study suggested that 
lymphopenia maybe associated with lower incidence of nodal reactivity, further supporting 
the link between nodal reactivity and vaccine immunogenicity [11].

In conclusion, ipsilateral axillary nodal reactivity is a common observation after 
administration of the second dose of COVID-19 mRNA vaccines, with the potential persistence 
up to several months [12]. In the case we reported here, nodal enlargement persisted beyond 
6 weeks. Current expert recommendations for follow-up are ongoing and include follow-up of 
the affected axilla at least 6-weeks after the second dose of the vaccination, with consideration 
for lymph node sampling if suspicion remains. The follow-up to resolution particularly 
in those with known underlying malignancies should warrant careful consideration, and 
documentation of vaccination should be included to assist the interpreting radiologist. The 
timing and location of the vaccination and imaging characteristics should all be considered 
[7]. Management in this context is case-specific in hopes of both reducing patient anxiety, 
costs, and unnecessary testing with delays in diagnosis or treatment.
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