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Coronavirus disease 2019 (COVID-19) vaccination-induced 
unilateral axillary lymphadenopathy: case series with follow-up 
and literature review 

Jeong Jae Kim, Su Yeon Ko

Department of Radiology, Jeju National University Hospital, Jeju National University College of Medicine, Jeju, Republic of 
Korea

Abstract	 Multiple studies have reported on unilateral axillary adenopathy 
following coronavirus disease 2019 (COVID-19) vaccination, which is currently 
recognized as a common finding. Here, we present a series of eight adult patients 
with reactive axillary lymphadenopathy following COVID-19 vaccination, in 
whom the follow-up ultrasonography (US) showed resolution of a previously 
noted unilateral axillary adenopathy. From March 2021 to March 2022, 2,599 
consecutive women underwent breast US in Jeju National University Hospital. 
We identified 10 patients with unilateral axillary lymphadenopathy following 
COVID-19 vaccination detected on the breast US. The 10 patients were 
recommended for follow-up US. Two patients were lost to follow-up, whereas 
the remaining eight patients underwent follow-up US, in whom resolution of the 
unilateral axillary lymphadenopathy was noted. Radiologists should be aware of 
evolving guidelines for evaluating and managing axillary lymphadenopathy to avoid 
false positive biopsies. Recent studies on lymphadenopathy following COVID-19 
vaccination show that a prolonged duration until resolution is often observed. 
Therefore, a follow-up US examination at least 12 weeks after vaccination may be 
reasonable. Furthermore, management guidelines should include a risk-stratified 
approach considering both vaccination timing and the patient’s overall risk of 
metastatic disease. 
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INTRODUCTION

Unilateral axillary lymphadenopathy is a well-known side 
effect of coronavirus disease 2019 (COVID-19) vaccination. 
We have frequently encountered patients with unilateral 
axillary lymphadenopathy on diagnostic and screening breast 

ultrasonography (US) for various purposes. Reactions to the 
Pfizer-BioNTech and Moderna vaccinations are common, 
with the most common unsolicited adverse event reported 
being unilateral axillary swelling and tenderness. These 
occur following first and second Moderna injections in 
10.2% and 14.2% of recipients, respectively.1 During clinical 
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trials for the Pfizer-BioNTech COVID-19 vaccine, the self-
reported rate of unilateral axillary and supraclavicular 
lymphadenopathy among vaccine recipients was 0.3%, 
with symptoms developing 2-4 days after vaccination and 
lasting approximately 10 days.2 In clinical trials of the 
Moderna COVID-19 vaccination, the incidence of clinically 
apparent lymphadenopathy was 1.1%, with symptoms 
developing within 2-4 days after vaccination and a median 
duration of 1-2 days.3 Since these trials only reported the 
presence of clinically symptomatic axillary swelling or 
tenderness and palpable lymph nodes, the actual frequency 
of lymphadenopathy following COVID-19 vaccination 
might be underestimated. Since March 2021, multiple case 
series on COVID-19 vaccine-induced adenopathy have been 
published.4-9 The incidence of imaging-detected adenopathy 
is much greater than that of clinically detected adenopathy, 
with retrospective studies reporting ranges of 2.4-35% for 
axillary lymphadenopathy in women undergoing screening 
mammogram and/or US.10,11

Initially, the Society of Breast Imaging (SBI) recom- 
mended scheduling a screening mammogram before a 
first vaccine dose or 4-6 weeks after the second dose of 
COVID-19 vaccine.12 The SBI proposed further guidelines 
on managing presumed COVID-19 vaccination-induced 
axillary lymphadenopathy in 2021, recommending that 
short-term imaging follow-up at 4-12 weeks should be 
performed. Recently, as clinical experience has provided 
information on the duration and incidence of axillary 
lymphadenopathy following COVID-19 vaccination, the 
recommendations have evolved. Wolfson et al.10 reported 
that the time to resolution of reactive lymphadenopathy 
varies, with persistent lymphadenopathy being detected 
up to 43 weeks following vaccination. Additionally, they 
suggested that a delay in screening mammogram due to the 
extended time to resolution should be avoided.10 In March 
2022, the SBI revised its guidelines to recommend a follow-
up interval of 12 weeks or more because of the recognition 
that COVID-19 vaccination-related lymphadenopathy can 
persist as late as 71 days or 43 weeks after vaccination.10,11,13 
They suggested considering a potential breast imaging 

and reporting and data system (BI-RADS) category 2 
assessment in asymptomatic patients without risk of 
metastatic lymphadenopathy and no suspicious breast 
imaging, as recommended by other studies.14-16

Axillary lymphadenopathy is not unique to the COVID-19 
vaccine and can occur shortly after receiving any vaccinat- 
ion. Rare cases of unilateral axillary adenopathy related to 
recent vaccination were reported following administration 
of the smallpox, Bacille Calmette-Guérin, influenza, and 
human papillomavirus vaccines.17 Axillary adenopathy is 
more common after messenger RNA (mRNA) vaccines 
than after protein-based vaccines because mRNA vaccines 
evoke very strong and rapid B-cell proliferation in the 
germinal center of lymph nodes.18,19 Therefore, vaccine-
induced axillary lymphadenopathy on imaging is likely to 
occur more frequently with COVID-19 vaccinations than 
with other vaccinations.1

In this report, we presented a series of eight adult patients 
with reactive axillary lymphadenopathy following COVID-19 
vaccination, in whom follow-up US showed resolution of 
a previously noted unilateral axillary adenopathy. We also 
provided a review of the relevant literature.

METHODS

This retrospective study was approved by the Institu- 
tional Review Board of Jeju National University Hospital, 
and the requirement for informed consent was waived. 
From March 2021 to March 2022, 2,599 consecutive women 
underwent breast US in our institution. Here, we identified 
10 patients with unilateral axillary lymphadenopathy 
following COVID-19 vaccination detected on breast US. 
We then included eight patients who presented for follow-
up breast US in our case series. The clinical information 
on age, gender, and axillary symptom and sign was 
obtained from the electronic medical record or directly 
from the patient at the time of examination. Additionally, 
questionnaires were used to gather information including 
vaccination timing, type, and site of COVID-19 vaccination 
before performing US.
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RESULTS

Clinical informaion and radiologic features of the eight 
patients are shown on Table 1.

1. Patient 1

A 41-year-old woman presented for routine mammography 
screening and ultrasonographic follow-up of probably 
benign bilateral breast nodules. The woman had no 
personal or family history of breast cancer. Mammography 
demonstrated a prominent lymph node in the left axilla 
measuring 15 mm in the longest diameter (Fig. 1A). The 
remaining area of the bilateral breast and axilla was 
unremarkable. Breast and axillary US demonstrated 
multiple enlarged axillary lymph nodes in the left axilla. 
The largest node reached up to 23 mm in the longest 
diameter with a cortical thickness of 9 mm (Fig. 1B), along 
with stable and newly identified probably benign nodules 
in the bilateral breast and no abnormal lymph nodes in the 
right axilla. Upon interview, the patient revealed that she 
had received the first dose of Pfizer-BioNTech COVID-19 
vaccine in her left upper extremity 13 days prior. The 
patient also suffered from pain affecting the left upper arm 
and left axillary area. Based on this information, axillary 
lymphadenopathy was attributed to the recent vaccination. 
The patient was advised to undergo short-term follow-up 
breast US for the probably benign bilateral breast nodules 
to ensure resolution of the enlarged left axillary lymph 
node. Follow-up US obtained after 6 months showed a 
cortical thickness of 3 mm, consistent with resolution of the 
lymphadenopathy (Fig. 1C).

2. Patient 2 

A 48-year-old woman with no personal or family 
history of breast cancer presented for routine screening 
mammography and sonographic follow-up of probably 
benign bilateral breast nodules. Breast US demonstrated 
multiple enlarged axillary lymph nodes in the right axilla, 
the largest reaching up to 19×6×15 mm with diffuse cortical 
thickening of 5 mm and preservation of fatty hilum (Fig. 

2A). The patient had received the second dose of Pfizer-
BioNTech COVID-19 vaccine in her right upper extremity 
22 days prior. Therefore, these findings were attributed 
to the recent vaccination. Additionally, a 1.6 cm nodule 
categorized as BI-RADS 4a was detected. The US-guided 
core needle biopsy was performed, leading to a diagnosis 
of intraductal papilloma. The remaining area of bilateral 
breasts and left axilla was unremarkable. The patient was 
advised to undergo short-term follow-up breast US for the 
probably benign bilateral breast nodules. Follow-up US 
obtained after 6 months showed a cortical thickness of 3 
mm, consistent with resolution of the lymphadenopathy (Fig. 
2B).

3. Patient 3 

A 44-year-old woman with no personal or family history 
of breast cancer was evaluated for breast pain. Breast 
and axillary US revealed multiple cysts of various sizes, 
complicated cysts in bilateral breasts, and multiple enlarged 
lymph nodes in the left axilla. The largest lymph node 
reached up to 12×7×10 mm with uniform cortical thickening 
of 6 mm (Fig. 3A). The patient had received the second dose 
of Pfizer-BioNTech COVID-19 vaccine in her left upper 
extremity 21 days prior. Therefore, these findings were 
attributed to the recent vaccination. The patient was advised 
to undergo short-term follow-up breast US for the probably 
benign bilateral breast nodules. Follow-up US obtained after 
6 months showed cortical thickness of 4 mm, consistent 
with resolution of the lymphadenopathy (Fig. 3B).

4. Patient 4 

A 41-year-old woman with a history of microinvasive 
carcinoma in her right breast presented for routine follow-
up mammography and US. The patient underwent right 
mastectomy 3 years prior. Mammography revealed a newly 
identified low-suspicion microcalcification in the left upper 
outer breast that was categorized as BI-RADS 4a without 
a US correlate. Additionally, US of the left axilla showed 
lymph nodes measuring 10×9×10 mm in size with uniform 
cortical thickening of 6 mm (Fig. 4A). Although the low-
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suspicion microcalcification in the left upper outer breast 
was found on mammogram, the axillary lymph nodes 
showed reniform morphology and preserved fatty hila. The 
patient had received the second dose of Pfizer-BioNTech 
COVID-19 vaccine in her left upper extremity 4 days prior. 
Thus, axillary lymphadenopathy was attributed to the 
recent vaccination. The patient underwent mammogram-
guided needle localization with surgical biopsy to obtain 
histological diagnosis of the mammographic screen-detected 
microcalcification. The microcalcification was diagnosed 
as ductal carcinoma in situ (DCIS) on histopathologic 
examination, which was in concordant with the radiological 
findings. Wide local excision was performed, and DCIS 
was diagnosed on the final histopathological examination. 
Follow-up US obtained after 6 months showed a cortical 
thickness of 1.5 mm, consistent with resolution of the 
lymphadenopathy (Fig. 4B).

Figure 1. A 41-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Pfizer-BioNTech coronavirus disease 
2019 vaccine. (A) Routine mammography obtained within 13 days of 
vaccination shows a prominent lymph node in the left axilla measur-
ing 15 mm in the longest diameter (arrow). (B) Axial ultrasonography 
images of the left axilla obtained within 13 days of vaccination show 
the cortex measuring up to 9 mm (arrow). (C) Follow-up US images 
obtained within 6 months show decreased axillary lymphadenopathy, 
with the cortex measuring up to 3 mm (arrow).

A

C

B

Figure 2. A 48-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Pfizer-BioNTech coronavirus disease 
2019 vaccine. (A) Axial ultrasonography (US) images of the right 
axilla obtained within 22 days of vaccination show the cortex mea-
suring up to 5 mm (arrow). (B) Follow-up US images obtained within 
6 months show decreased axillary lymphadenopathy, with the cortex 
measuring up to 3 mm (arrow).

A

B

Figure 3. A 44-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Pfizer-BioNTech coronavirus disease 
2019 vaccine. (A) Axial ultrasonography (US) images of the left axilla 
obtained within 21 days of vaccination show the cortex measuring up 
to 6 mm (arrow). (B) Follow-up US images obtained within 6 months 
show decreased axillary lymphadenopathy, with the cortex measuring 
up to 4 mm (arrow). 

A

B
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5. Patient 5 

A 44-year-old woman with no personal or family history 
of breast cancer was referred from an outside institution for 
US-guided core needle biopsy of a suspicious breast lesion. 
Breast US showed a 0.7 cm nodule in the left upper outer 
breast that was categorized as BI-RADS 4a. US-guided 
core needle biopsy was performed, leading to a diagnosis 
of fibroadenoma. Axillary US revealed multiple enlarged 
axillary lymph nodes in the left axilla at levels 1 and 2; 
the largest node was 17×9×14 mm in size with cortical 
thickening of 7 mm. Upon further interview, the patient 
reported receiving the second dose of Pfizer-BioNTech 
COVID-19 vaccine in her left upper extremity 26 days 
prior. Hence, these findings were attributed to the recent 
vaccination. Follow-up US obtained after 6 months showed 
a cortical thickness of 1.7 mm in the left axilla at level 1, 
consistent with resolution of the lymphadenopathy. 

Figure 6. A 50-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Moderna coronavirus disease 2019 
vaccine. Axial ultrasonography (US) images of the left axilla obtained 
within 14 days of vaccination show the cortex measuring up to (A) 10 
mm (arrow) and (B) 5 mm (arrow). (C) Follow-up US images obtained 
within 6 months show overall decreased axillary lymphadenopathy 
but not fully resolved, with the cortex measuring up to 7 mm (arrow). 
(D) Follow-up US images obtained within 6 months show decreased 
axillary lymphadenopathy, with the cortex measuring up to 2 mm (ar-
row).

A

C

B

D

Figure 5. A 44-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Pfizer-BioNTech coronavirus disease 
2019 vaccine. Axial ultrasonography (US) images of the left axilla 
obtained within 13 days of vaccination show the cortex measuring up 
to 6 mm and 5 mm in the left axilla (A) level 1 (arrow) and (B) level 
2 (arrow), respectively. (C, D) Follow-up US images obtained within 
6 months show decreased axillary lymphadenopathy, with the cortex 
measuring up to 2.5 mm (arrow).

A

C

B

D

Figure 4. A 41-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Pfizer-BioNTech coronavirus disease 
2019 vaccine. (A) Axial ultrasonography (US) images of the left axilla 
obtained within 4 days of vaccination show the cortex measuring up 
to 6 mm in the left axilla level 1 (arrow). (B) Follow-up US images 
obtained within 6 months show decreased axillary lymphadenopathy, 
with the cortex measuring up to 1.5 mm (arrow).

A

B
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6. Patient 6 

A 54-year-old woman with no personal or family 
history of breast cancer presented for routine screening 
mammography and sonographic follow-up of probably 
benign bilateral breast nodules. Mammography showed 
clustered microcalcifications in the left upper outer breast, 
which were categorized as BI-RADS 3 without a US 
correlate. Breast and axillary US revealed multiple enlarged 
axillary lymph nodes in the left axilla, the largest reaching 
up to 8×10×12 mm with uniform cortical thickening of 
6 mm in left axilla level 1 (Fig. 5A, B). Upon interview, 
the patient reported receiving the first dose of Moderna 
vaccine in her left upper extremity 13 days prior. Therefore, 
this finding was attributed to the recent vaccination. 
Additionally, a 1 cm nodule categorized as BI-RADS 4a 
was detected in her right upper outer breast. US-guided 
core needle biopsy was performed, leading to a diagnosis of 
fibrocystic change. The remaining area of bilateral breasts 
and left axilla was unremarkable. Follow-up US obtained 
after 6 months showed a cortical thickness of 2.5 mm, 
consistent with resolution of the lymphadenopathy (Fig. 5C, 
D).

7. Patient 7 

A 50-year-old woman with a history of invasive 
carcinoma of the right breast presented for routine follow-
up mammography and US. She had undergone right partial 
mastectomy 5 years prior. A routine follow-up US showed 
two new enlarged left axillary lymph nodes at levels 1 
and 2, measuring 16×10×16 mm with uniform cortical 
thickening of 9 mm and 34×9×15 mm with uniform cortical 
thickening of 4 mm, respectively (Fig. 6A, B). Further 
investigation revealed that the patient had received the first 
dose of Moderna vaccine in her left upper extremity 14 days 
prior. Therefore, this finding was attributed to the recent 
vaccination. The remaining area of bilateral breasts and 
right axilla was unremarkable except for stable, probably 
benign nodules in the bilateral breasts. Follow-up US 
obtained after 6 months showed a cortical thickness of 2 
mm, consistent with resolution of the lymphadenopathy (Fig. 
6C, D).

8. Patient 8 

A 30-year-old woman with no personal or family history of 
breast cancer was referred from an outside institution for US-
guided core needle biopsy of a suspicious breast lesion. Breast 
US demonstrated a 1 cm nodule in the right upper central 
breast that was categorized as BI-RADS 4a. US-guided 
core needle biopsy was performed, leading to a diagnosis 
of fibroadenomatous change. Axillary US showed multiple 
enlarged axillary lymph nodes in the right axilla at levels 1 
and 2, the largest reaching up to 23×6×8 mm with cortical 
thickening of 5 mm (Fig. 7A, B). Upon further interview, 
the patient reported receiving the first dose of Oxford-
AstraZeneca COVID-19 vaccine in her right upper extremity 
2 days prior. Therefore, these findings were attributed to the 
recent vaccination. Follow-up US obtained after 6 months 
showed a cortical thickness of 1.8 mm, consistent with 
resolution of the lymphadenopathy (Fig. 7C, D).

DISCUSSION

In the setting of widespread COVID-19 vaccination, 

Figure 7. A 30-year-old woman with unilateral axillary lymphade-
nopathy after the first dose of Oxford-AstraZeneca coronavirus 
disease 2019 vaccine. (A, B) Axial ultrasonography (US) images of 
the left axilla obtained within 2 days of vaccination show the cortex 
measuring up to 5 mm (arrow). (C, D) Follow-up US images obtained 
within 6 months show decreased axillary lymphadenopathy, with the 
cortex measuring up to 1.8 mm (arrow). 

A

C

B

D
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vaccine-induced axillary adenopathy is f requently 
encountered by breast radiologists.20 Vaccination-induced 
adenopathy can result in lymph node enlargement in the 
unilateral axillary and supraclavicular regions because of 
the migration of antigen-presenting cells from the injection 
site to draining nodes, where they elicit cellular (T-cell) and 
humoral (B-cell) immune responses.18,19 On US imaging, 
postvaccination immune response activation may show 
hyperplastic axillary adenopathy and cortical thickening of 
lymph nodes unilateral to the vaccine administration site.

The differential diagnoses of axillary lymphadenopathy 
without an apparent abnormality in the breast include 
benign reactive nodules, connective tissue diseases such 
as rheumatoid arthritis and systemic lupus erythematosus, 
systemic inflammatory processes (sarcoidosis), infections 
(bacterial lymphadenitis and tuberculosis), hematologic 
malignancies, and occult carcinomas.21

Several recent studies reported on the frequency of 
vaccine-related lymphadenopathy on breast imaging.10,13,22 
Wolfson et al.10 found that 44% of patients who received 
COVID-19 vaccination and underwent breast imaging 
showed lymphadenopathy on at least one breast imaging 
modality, with 9% of these found on mammography 
alone, 61% on US alone, and 30% on both modalities. 
According to a retrospective review of 951 patients 
who underwent 18F-f luorodeoxyglucose (FDG) positron 
emission tomography-computed tomography (PET-
CT) after vaccination in Israel, 45.6% of the patients had 
hypermetabolic lymphadenopathy, and only 5.1% of these 
patients have malignant nodes.23 Another study on FDG 
PET-CT scans for oncologic indications found axillary 
lymphadenopathy following COVID-19 vaccination in up 
to 15% and 57% of patients who received Pfizer-BioNTech 
COVID-19 vaccine and Moderna COVID-19 vaccine, 
respectively.7

Several studies reported on the expected time course 
for resolution of lymphadenopathy.10,13,24,25 In the largest 
study on axillary lymphadenopathy following COVID-19 
vaccination with long-term follow-up of 6 months, the 
time to resolution of reactive lymphadenopathy was 

variable, with persistent lymphadenopathy observed up to 
43 weeks following vaccination. Lymphadenopathy was 
found as early as 1 day after the first dose of vaccine and 
as late as 71 days after the second dose.10 Therefore, a long 
resolution time for lymphadenopathy should not be hastily 
attributed to metastasis, and short-term follow-up imaging 
may not be necessary. Lane et al.13 found a mean time to 
lymphadenopathy resolution of 97 days from the initial 
US showing lymphadenopathy, and 127 days from the first 
vaccine dose. Another recent prospective study by Ha et al.25 
found that 26% of axillary lymphadenopathy cases showed 
complete resolution on follow-up US at a median of 6 weeks 
after vaccination, and 51% of axillary lymphadenopathy 
cases persisted on follow-up US at a median of 12 weeks. 
These results suggest that a follow-up interval of at least 12 
weeks for suspected vaccination-induced lymphadenopathy 
may be reasonable. Furthermore, variability in the degree 
of lymphadenopathy according to the vaccine type has 
been reported. A higher incidence and longer duration of 
lymphadenopathy with a gradual decrease over time on US 
were noted in recipients of mRNA vaccine.25,26 Faermann 
et al.8 reported an analysis of 163 cases of COVID-19 
vaccination-induced lymphadenopathy from a relatively 
large clinical study and showed that the cortical thickness 
of lymph node was thinner at 4-5 weeks post vaccination. A 
systematic review found that the mean size of vaccination-
induced axillary adenopathy was 18.2 mm (range, 16-21), 
and the mean duration from vaccination to adenopathy 
occurrence was 6.9 days (range, 2-18).27 Recently, Ha et al.25 
prospectively evaluated temporal changes in US findings 
of COVID-19 vaccination-induced lymphadenopathy and 
found that all patients showed unilateral axillary lymph 
nodes with diffuse or focal cortical thickening greater 
than 3 mm, and that a fatty hilum was preserved in most 
cases. The largest cortical thickness was observed within 
2 and 2-4 weeks following mRNA and vector vaccine 
(AstraZeneca) administration, respectively. Moreover, 
lymph node cortical thickness values were higher in 
recipients of mRNA vaccines than that in recipients of 
vector vaccine (AstraZeneca). Additional suspicious 
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morphological features such as fatty hilum loss, rounded 
hypoechoic features, increased cortical flow, and an increase 
in the overall number of lymph nodes were more frequently 
observed in recipients of mRNA vaccines.25

A study on FDG uptake of axillary lymph nodes after 
COVID-19 vaccination described avid axillary lymph 
nodes in 54% of oncology patients. Here, a mean maximum 
standardized uptake value of 5.1 and a higher frequency 
were noted in recipients of the Moderna vaccine than those 
in recipients of the Pfizer-BioNTech vaccine (72% vs. 43%).28  
Even in lymph nodes with a normal size, abnormal nodal 
uptake may persist for a long time on FDG PET-CT after 
COVID-19 vaccination.16 Another study reported that 
mRNA vaccines can induce persistent FDG uptake even at 
7-10 weeks after the second dose.29

Asymptomatic patients with unilateral axillary lympha- 
denopathy in a setting of recent (<6 weeks) unilateral 
COVID-19 vaccination without current cancer or abnormal 
imaging findings may be clinically followed to resolution, 
and a recommendation for follow-up imaging may not be 
warranted.1,14,30 For symptomatic patients with palpable 
axillary adenopathy in a setting of recent unilateral 
vaccination, clinical follow-up may be recommended. US 
can be recommended if clinical concern persists 6 weeks 
after receiving the last dose of COVID-19 vaccination.1 A 
recent study found that all patients diagnosed with axillary 
metastases had suspicious imaging findings in the unilateral 
breast or a known cancer history; therefore, concomitant 
suspicious mammographic findings in the unilateral breast 
and individual risk factors should be considered when 
assessing the lymphadenopathy.10

In COVID-19 pandemic era with ongoing implementation 
of booster vaccines, radiologists should be aware of 
evolving guidelines for evaluating and managing axillary 
lymphadenopathy to avoid false positive biopsies. Recent 
studies on lymphadenopathy following COVID-19 
vaccination have shown that a prolonged duration until 
resolution is often observed, with lymphadenopathy persisting 
for 6 weeks. Therefore, a follow-up US examination at least 
12 weeks after vaccination may be reasonable. Furthermore, 

management guidelines should follow a risk-stratified 
approach considering both vaccination timing and the 
patient’s overall risk of metastatic disease.
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