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Lymphadenopathy (LAD) associatedwith vaccination has been documented as complicating the evaluation
of metastatic malignancy. In the past this was a limited finding, primarily documented in associationwith
smallpox and H1N1 vaccination.The advent of the novel mRNAvaccine for COVID-19 in December of 2021,
and subsequent large scale vaccination effort, has resulted in amarked increase in the identification of LAD
associatedwith vaccination. Because axillary LAD is a concerning sign ofmetastatic disease in breast cancer,
identifying the difference between benign inflammatory reaction and concerning LAD and avoiding un-
necessary additional imaging and biopsy is an essential skill. This article describes the current literature,
recommendations for follow-up, and interventions to improve diagnostics.

© 2022 Association for Radiologic & Imaging Nursing. Published by Elsevier Inc. All rights reserved.
Background

Breast cancer will affect 1 in 8 women and 1 in 833 men in their
lifetime (Breast Cancer Statistics,) https://www.breastcancer.org/
symptoms/understand_bc/statistics. Mortality can be reduced
13% to 15% when mammography is used for early detection
(Løberg, 2015). The Centers for Disease Control, (CDC) recommends
that women aged between 50 and 75 years undergo routine
mammogram every 1 to 2 years (CDC) https://www.cdc.gov/
cancer/breast/pdf/breast-cancer-screening-guidelines. The Society
for Breast Imaging and the American College of Radiology issued
updated guidelines in 2021 (Monticciolo et al., 2021) that recom-
mend a risk assessment by the age of 30 years, and annual
mammograms beginning at the age of 40 years, especially if there
is a strong family history of malignancy. They also recommend
continuing mammograms for life, even after the age of 75 years. If
breast cancer is diagnosed, follow-up imaging recommendations
are based on the type of cancer and treatment (Bychokovsky and
Lin, 2017). Annual mammogram is recommended of both
affected and contralateral breast in cases where lumpectomy has
been performed, contralateral breast only in setting of mastectomy
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(Bychokovsky and Lin, 2017, Løberg, 2015, Lisler, Chaput, Sussman,
and Ozekwelu, 2016).

In patients being evaluated for or followed after a diagnosis of
breast cancer, presence of axillary lymphadenopathy (LAD) is a
strong prognostic indicator (Jatoi, Hilsenbeck, Clark, and Osborne,
1999, Mohseni, et al., 2014). Morphologic characteristics of lymph
nodes associated with metastasis include cortical thickness >
3 mm, loss of fatty hilum, and lobulation or asymmetry within the
node (Choi, Ko, Han, J, and Kang S, 2009, Nguyen, et al., 2021).
Lymphadenopathy (LAD) associated with vaccination has been
documented as complicating the evaluation of metastatic malig-
nancy (Bychokovsky & Lin, 2017; Choi et al., 2009; Mohseni et al.,
2014). In the past this was a limited finding, primarily docu-
mented in association with smallpox and H1N1 vaccination (Fry et
al., 2021; Mingos et al., 2016; Panagoitidis et al., 2010).

Patients who exhibit unilateral LAD either undergo biopsy of
lymph tissue immediately or return within 4 weeks for re-
evaluation, if there is a thought that LAD may be reactive in na-
ture. Imaging is not necessarily performed if there is no history of
malignancy, no other symptoms, and the morphologic composition
of the lymph node is consistent with reactive LAD. Biopsy is per-
formed in the setting of persistent LAD, known malignancy, and/or
concerning morphologic findings on ultrasound. Follow-up imag-
ing is generally with ultrasound; computed tomography (CT) and
magnetic resonance imaging are not recommended for specific
evaluation of axillary LAD (Bychokovsky and Lin, 2017, CDC, Choi,
Ko, Han, J, and Kang S, 2009, Lisler, Chaput, Sussman, and
Ozekwelu, 2016).
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Current issues

As per information compiled by the CDC (Anonymous, 2022A),
the Moderna vaccine developed for COVID-19 was associated with
an 11.6% incidence of axillary swelling and/or tenderness after the
first dose, increasing to 16% after the second dose. However, only
0.3% of cases presented with swelling equal to or more than
100 mm (10 cm). LAD was reported within 3-4 days of vaccination
and lasted 1-2 days, per reports. The information compiled on the
Pfizer-BioNTech vaccine, a similar M-RNA vaccine developed
concurrently, did not include axillary swelling or LAD (Anonymous,
2022B).

Both vaccines received emergency approval for distribution in
December 2021 and large-scale vaccination was undertaken.
Shortly thereafter, radiologists began to note a dramatic increase in
the amount of LAD observed on imaging that was being conducted
to follow or screen for malignancy (Faermann, et al., 2021, Lam &
Flanagan, 2022). As many journals were publishing online and
making their articles freely accessible under emergency guidelines,
the cases were rapidly identified (Tu, Gierada, & Joe, 2021,
Kesharvarz, Yazdanpanah, Rafiee, & Mizandari, 2021). Kesharvarz
et al., in a published review of these cases in April 2021, identified
LAD as developing between 5 and 12 days after vaccination and
lasting for 4-6 weeks in most circumstances, although some pa-
tients continued with LAD up to 12 weeks following vaccination.
Most of these cases demonstrated radiologic findings of cortical
thickening and preserved hilar fat, both of which are consistent
with reactive LAD.

The Radiologic Society of North America, European Society of
Breast Imaging, Society of Breast Imaging, and the American College
of Radiology all released guidelines regarding imaging of axillary
LAD in the setting of COVID-19 vaccination during the spring and
summer of 2021 (Becker, et al., 2021, Schiaffino, et al., 2021, Lehman,
et al., 2021). General recommendations included reporting the date,
site, and laterality of vaccine to the radiology team (Society of Breast
Imaging, 2021); obtaining imaging prior to vaccination if possible
(Becker, et al., 2021); and requesting that the vaccine be adminis-
tered on the contralateral side to any area of known concern if
possible (Becker, et al., 2021). Imaging should of course be accom-
panied by clinical evaluation and vaccine-associated LAD moved
from very low on the differential list to near the top. Opinion was
varied on whether there should be a 4-week or 6-week interval
before re-evaluation or biopsy. In patients with no history or
symptoms, following clinical signs was most often recommended;
in patients with symptoms or a positive history, biopsy or repeat
imaging was recommended (Becker, et al., 2021, Schiaffino, et al.,
2021, Society of Breast Imaging, 2021). In almost all cases, the
maximum recommended interval before reassessment was
6 weeks.

Garreffa et al. published a literature review in November 2021,
evaluating 15 full-text articles covering 2,057 patients, 737 of
whom had LAD, primarily identified on Positron Emission Tomog-
raphy-Computed Tomography which was being conducted for
staging or follow-up of previously identified malignancy (Garreffa,
Table 1
Key points to consider

Key points

An increase in both symptomatic and asymptomatic axillary lymphadenopathy has be
This can complicate the diagnostic process for diagnosing and following up on breast
Multiple organizations have developed guidelines for follow-up in this setting.
The nurse can alleviate anxiety by informing patients of this inflammatory reaction an
Patients who have a family or personal history of breast cancer or who remain sympto

concerning LAD persists.
The timing of this follow-up is currently 6 weeks, and may be extended, as data are sho

Please cite this article in press as: Schwaner SL, Axillary Lymphad
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et al., 2021). In December, the American Journal of Radiology
released an online article by Nugyen, et. al. (Nguyen, et al., 2021)
which reviewed the cases of 94 women who had imaging findings
of LAD evaluated with axillary ultrasound. Of the 94 women, 32
underwent biopsy.

The 94 patients in this retrospective study were re-evaluated
between 12 and 15 weeks after their second dose of vaccine.
Specific criteria for recommending biopsy were not addressed but
generally are performed in cases of persistent LAD on follow-up.
Nguyen found that women who received a biopsy recommenda-
tion were evaluated at a shorter interval (12.9 weeks) than those
who did not receive a recommendation to biopsy (15.9 weeks).
However, evaluation of those who did undergo biopsy indicated a
50/50 split between those evaluated less than 13 weeks after
vaccine and those evaluated more than 13 weeks after their
second dose of vaccine. Of those who were biopsied, 3 patients
were diagnosed with malignant axillary adenopathy. All 3 fell into
the group of those evaluated more than 13 weeks after vaccine.
Their lymph nodes all shared characteristics of cortical thickness
of 5 mm or more, loss of the fatty hilum, and focal cortical
lobulation.

As of the writing of this article, the guidelines of the major or-
ganizations remain unchanged. However, increased attention to
vaccine status, morphology of unilateral LAD, and careful history
and physical exam has become even more important in the eval-
uation of potential metastasis.

Impact on radiology nursing

Experts agree that more data are warranted (Rochman, personal
communication, 1/14/2022). However, all agree that follow-up
imaging for patients with breast cancer should remain on
schedule. Persons with concerns or symptoms should not hesitate
to seek evaluation. It is recommended that, if possible, imaging
occur prior to vaccination or booster dose. Waiting for 4 to 6 weeks
after vaccine to image is acceptable (Becker, et al., 2021, Schiaffino,
et al., 2021). However, symptomatic patients should not delay im-
aging on the basis of vaccination status (Becker, et al., 2021,
Schiaffino, et al., 2021) (See Tables 1 and 2)

Radiologists need to include clinical findings and morphologic
characteristics of LAD, including whether adenopathy is unilateral
or bilateral, ipsilateral or contralateral to vaccine site, presence of
cortical thickening > 3mm, presence or absence of hilar fatty tissue,
and whether the cortex is uniform or presents with a focal bulge or
extracapsular extension (Becker, et al., 2021, Choi, Ko, Han, J, and
Kang S, 2009, Faermann, et al., 2021, Lehman, et al., 2021,
€Ozütemiz, et al., 2021). All sources emphasize that decision-making
should be based on clinical evaluation, and one should not hesitate
to proceed with tissue sampling if there is adequate concern.
However, reactive LAD rises to the top of the differential list.

Radiology nurses and technologists need to consistently ask
patients whether they have had a recent COVID vaccine or booster,
and if so, record both the date and the arm inwhich the vaccinewas
administered. Communicate the information from nurse to
en noted on imaging since the initiation of COVID-19 vaccination.
cancer cases.

d assuring them of its probable resolution.
matic with LAD should be reimaged and undergo tissue sampling (biopsy) if

wing that inflammatory LAD is persisting as long as 12 to 15 weeks after vaccine.

enopathy Associated With COVID-19 Vaccination: Updates and
j.jradnu.2022.08.006



Table 2
Nursing interventions

Nursing interventions:

Document:
� Date of vaccination and any boosters.
� Arm in which vaccine was administered.
� Any symptoms (swelling, tenderness, and redness) experienced.
� Family or patient history of breast cancer.
Communicate:
� Vaccine information to radiology team.
� Likelihood of LAD being observed to patients having imaging > 6 weeks after vaccination (this may occur on mammogram, ultrasound, nuclear medicine imaging,

Positron Emission Tomography-Computed Tomography, or magnetic resonance imaging).
Staff Education:
� Other nurses and care providers need to know about updated imaging guidelines in the setting of pandemic vaccination.
Patient Education
� Obtain needed imaging prior to vaccination if possible, or four to 6 weeks after vaccination, if not.
� Request vaccine to be administered to the contralateral arm of a side of concern. This is true for breast patients and those with lung or other solid tumors.
� Encourage patients to seek medical guidance for symptomatic lymphadenopathy regardless of vaccination status so that they can be followed clinically.
� Assure patients that lymphadenopathy related to vaccination is not unusual and will resolve with time.
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technologist, to reading radiologist, so the information can be used
in evaluating the images. Ask about symptomatology, including
duration and severity of any swelling or tenderness.

Patients who call questioning if they should follow through with
a screening mammogram should be encouraged to do so
(Anonymous, 2022C). It is recommended to wait 4 to 6 weeks after
second vaccine or booster if they are otherwise asymptomatic and
not at high risk or obtain imaging prior to vaccination, if possible.
Do not delay vaccination. Both vaccination and imaging are
important to maintaining health (Anonymous, 2022C).

Recommend to breast cancer patients that they have both vac-
cines and booster on the arm contralateral to the breast of concern.
Do not delay follow-up examinations or scheduled biopsies, but
make care providers aware of time and location of last vaccine. This
recommendation also applies to people with other solid tumors,
such as lung cancer, lymphoma, or melanoma tumors, where LAD is
a diagnostic indicator being evaluated (Gonz�alez-G�omez &
Lizarazo, 2021, Tu, Gierada, & Joe, 2021). Questions regarding
whether someone should receive the vaccine while undergoing
chemotherapy should be directed to the oncologist in charge of
their care.

With regards to follow-up of identified LAD on imaging, there
continues to be debate about the length of time before follow-up
ultrasound and/or biopsy. Garreffa et al. (Garreffa, et al., 2021)
evaluated 15 different studies of patients with LAD after COVID-19
vaccination. They found an incidence ranging from 14.5% to as high
as 53%, much more than that in the CDC report. The University of
Virginia is re-evaluating patients with LAD in 3 months
(12 weeks) with ultrasound, proceeding with biopsy if LAD persists
(Rochman, personal communication 1/14/22). Other organizations
are following a similar protocol (Nicholson, personal communica-
tion 2/7/22), encouraging a return to routine screening, and eval-
uating positive cases of LAD 3 to 4 months later for resolution.
While there has been an uptick in negative biopsies, there continue
to be positive findings at this time period, making the decision to
delay evaluation further a difficult one.

An interesting area for future research will be the immune
response triggered by the COVID vaccine, identifying characteristics
of patients who respond strongly. This may help predict reactive
LAD, simplifying this issue in the future.

Nurses are often the initial contact of patients, both in the
radiology setting and in the community. We can provide clear ex-
planations and assure people that the radiologic community is
closely evaluating the situation and making changes as indicated.
As we all long for the end to the pandemic, we will continue
providing the best care possible to all patients, using evidence-
based practice.
Please cite this article in press as: Schwaner SL, Axillary Lymphad
Recommendations, Journal of Radiology Nursing, https://doi.org/10.1016/
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