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Abstract

Reports are rising of patients with unilateral axillary lymphadenopathy, visible on diverse imaging examinations, after recent coronavirus
disease 2019 vaccination. With less than 10% of the US population fully vaccinated, we can prepare now for informed care of patients
imaged after recent vaccination. The authors recommend documenting vaccination information (date[s] of vaccination[s], injection site
[left or right, arm or thigh], type of vaccine) on intake forms and having this information available to the radiologist at the time of
examination interpretation. These recommendations are based on three key factors: the timing and location of the vaccine injection,
clinical context, and imaging findings. The authors report isolated unilateral axillary lymphadenopathy (i.e., no imaging findings outside
of visible lymphadenopathy), which is ipsilateral to recent (prior 6 weeks) vaccination, as benign with no further imaging indicated.
Clinical management is recommended, with ultrasound if clinical concern persists 6 weeks after the final vaccination dose. In the clinical
setting to stage a recent cancer diagnosis or assess response to therapy, the authors encourage prompt recommended imaging and
vaccination (possibly in the thigh or contralateral arm according to the location of the known cancer). Management in this clinical
context of a current cancer diagnosis is tailored to the specific case, ideally with consultation between the oncology treatment team and
the radiologist. The aim of these recommendations is to (1) reduce patient anxiety, provider burden, and costs of unnecessary evaluation
of enlarged nodes in the setting of recent vaccination and (2) avoid further delays in vaccinations and recommended imaging for best

patient care during the pandemic.
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BACKGROUND OF COVID-19 VACCINATION

The first coronavirus disease 2019 (COVID-19) vaccination
dose was administered on December 14, 2020, under
emergency use authorization from the US Food and Drug
Administration, and as of March 5, 2021, more than 82
million doses have been administered in the United States,
and 8.4% of the US population has been fully vaccinated
[1]. Reactions to the Moderna and Pfizer-BioNTech vacci-
nations are common, with more than 85% of patients
reporting local reactions at the injection site and more than
75% reporting systemic reactions. The most common un-
solicited adverse event reported is unilateral “axillary
swelling or tenderness” by 10.2% of patients after the first
Moderna vaccine and 14.2% of patients after the second
Moderna injection. Patients receiving the Pfizer-BioNTech
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Visual Abstract
Unilateral Axillary Lymphadenopathy after COVID-19 Vaccination:

A Practical Management Plan for Radiologists

Reports of unilateral Recommendations

axillary
lymphadenopathy
(UAL) seen on
different imaging
modalities after

Iy

N
2,
%
COVID-19 vaccination e X

Injection site

are rising.

recommend clinical follow up rather than
additional imaging

Prompt
vaccination,

known cancer

vaccination have also reported increased rates of palpable
unilateral axillary lymphadenopathy (UAL) compared with
those receiving a placebo [2-5].

POSTVACCINATION LYMPHADENOPATHY ON
IMAGING

The percentages of the self-reported symptomatic UAL just
discussed likely represent a subset of the percentage of pa-
tients actually experiencing this effect and no doubt an even
smaller percentage of patients whose imaging after COVID-
19 vaccination will reveal UAL.

Post—-COVID-19 vaccination subclinical UAL was
first reported on imaging in January 2021, identified
incidentally in two women during screening breast
ultrasound and in one woman on short-interval follow-up
ultrasound of bilateral breast masses [6]. Three cases
were subsequently reported in patients undergoing
screening breast MRI [7,8] and two in patients undergoing
chest CT [8]. At this time, several subsequent cases
of benign UAL after COVID-19 vaccination have been
published [9-13].

Rare cases of UAL identified on imaging after recent
ipsilateral upper extremity vaccination have been docu-
mented after other vaccinations, including seasonal influ-
enza, bacillus Calmette-Guérin, human papillomavirus, and
HINI [14-21]. In these prior settings, vaccine-induced
lymphadenopathy resulted in false-positive results on PET
and CT examinations. Lymphadenopathy was visible on

844

Document vaccination information on intake forms and have
this information available to the interpreting radiologist

For patients with no other health concerns

Report isolated UAL that is ipsilateral to recent
(prior six weeks) vaccination, as benign and

In the clinical setting to stage a recent cancer diagnosis or
assess response to therapy

possibly at site
most distant from

Recommendations
aim to reduce

Patient anxiety

Provider burden

Type of Vaccine

Q
X

Costs of unnecessary
evaluation of enlarged nodes

Further delays in vaccinations
and recommended imaging for
best patient care

Recommend j 7z,

4,
most imaging — //,
without delay %

Q/

imaging as early as 1 day after vaccination [14-21] and in

¥

VISUAL ABSTRACT

some cases persisted more than 1 month after vaccination
[10,18].

As the COVID-19 vaccines provoke a highly immu-
nogenic clinical response in patients, it is reasonable to
predict increased frequency of UAL on imaging after
COVID-19 vaccination than that reported after other vac-
cinations, and it is likely that the UAL on imaging may
persist beyond 1 month after the final dose.

MANAGEMENT RECOMMENDATIONS:
OVERVIEW

In this early phase of COVID-19 vaccinations, management
plans for UAL in the clinical setting of recent vaccination
vary widely across practices and include assessment as
“benign” or “normal” with or without clinical follow-up,
immediate additional imaging, short-interval follow-up im-
aging (until resolution is documented), and biopsy [6-
13,22-24].

Although most cases reported to date have involved
patients undergoing breast imaging, we have observed
increased incidence of patients with UAL on other imaging
examinations, particularly in oncologic imaging. To guide
management across multiple subspecialties in radiology, we
first categorize the UAL as presenting in one of three sce-
narios: (1) as an isolated finding on imaging, (2) in
conjunction with another finding on imaging, and (3) in a
patient undergoing cancer staging and/or treatment (Fig. 1).
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Fig 1. Algorithm for axillary lymphadenopathy in the setting of recent (within 6 weeks) ipsilateral deltoid muscle coronavirus

disease 2019 vaccination across specialties.

Exclusions

Patients with remote vaccination history, bilateral lymph-
adenopathy, and palpable lymphadenopathy are excluded
from this management plan. Patients vaccinated more than
6 weeks in the past are managed according to standard
“non-COVID-19
specialties, as are patients with bilateral axillary lymphade-

vaccination”  protocols across  sub-
nopathy. We distinguish clinically suspicious, palpable
lymphadenopathy presenting for diagnostic imaging from
lymphadenopathy noted on imaging as an incidental
finding. In the former case, we advocate clinical manage-
ment, and if clinical concerns persist 6 weeks after final
vaccination dose, we recommend ultrasound for further

evaluation and possible biopsy.

BREAST IMAGING

The first reports of subclinical UAL after COVID-19 vac-
cinations were made by breast imagers and identified in
women undergoing screening MRI, ultrasound, and
mammography [6-8]. The Society of Breast Imaging
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responded rapidly with guidelines and educational
materials for radiologists, referring providers, and patients.
Suggestions included collecting vaccination history on
intake forms and educating patients that axillary swelling
is a normal response to vaccinations. For subclinical UAL
on screening, the Society of Breast Imaging supports BI-
RADS® category 0 assessment to bring screening patients
back for further assessment of the ipsilateral breast and
documentation of medical and vaccination history. BI-
RADS category 3 is then recommended with follow-up at
4 to 12 weeks after the second dose and consideration of BI-
RADS category 4 (biopsy) if the lymphadenopathy persists
on short-interval follow-up [24]. Other centers, including
ours, recommend consideration of a benign assessment
(BI-RADS category 2) with clinical follow-up for subclini-
cal isolated UAL in the setting of a known recent COVID-
19 vaccination in the ipsilateral arm, and we believe that this
is consistent with the ACR BI-RADS recommendations for
UAL in the setting of a known inflammatory cause
[22,23,25]. Our specific recommendations have been
previously published; briefly, for all patients undergoing
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breast imaging, we collect vaccination history at the time of
the examination, and we tailor our recommendations for
three specific clinical ~settings: screening, diagnostic
imaging, and patients in the pre- or peri-treatment phase

of current breast cancer diagnosis [22] (Fig. 2).

LUNG CANCER SCREENING

Annual lung cancer screening with low-dose chest CT has
been shown to reduce lung cancer—specific and all-cause
mortality in select high-risk populations, and more than
620,000 studies were performed in 2019 in the United
States alone [26-28]. One of the earlier reports of UAL after
COVID-19 vaccination was identified on chest CT and
appropriately suggested that this may have implications to
those undergoing lung cancer screening [8].

Indeterminate extrapulmonary lesions are a common
incidental finding on lung cancer screening. Most of these
indeterminate lesions are ultimately determined to be
benign, but a small subset, including cases of axillary
lymphadenopathy, are found to be malignant [29]. No
specific guidelines address management of incidental UAL
on lung cancer screening. An ACR white paper addressing
the management of incidental mediastinal findings on
chest CT, however, recommended further workup (i.e.,

clinical consultation, PET/CT, or follow-up CT) only in
those with mediastinal lymph nodes greater than 15 mm in
the short axis without explainable disease [30].

We believe that a similar conservative approach can be
safely applied to UAL identified during lung cancer
screening after recent COVID-19 vaccination. In such cases,
UAL can be reported as a potentially significant finding
using the “S” modifier of the Lung-RADS™ reporting sys-
tem, with clear communication that the UAL is likely
reactive and that no further imaging is necessary unless
clinical concerns persist 6 weeks after the final dose of
COVID-19 vaccine (Fig. 3).

SURVEILLANCE OF PATIENTS WITH CANCER
FOR RECURRENCE AFTER TREATMENT
Although no national-level data exist, at our institution sur-
veillance imaging examinations for patients after cancer
treatment constitute the second largest population of cancer-
related CT examinations, after those with active disease and
above screening, including a combination of CT and PET/
CT. And with more than 75 million CT scans performed per
year in the United States, cancer-related surveillance imaging
likely contributes many millions of CT scans per year [31].
Consensus guidelines for post-treatment surveillance vary by

Fig 2. (A,B) A 52-year-old woman with a history of right breast invasive ductal malignancy, status post lumpectomy and
radiation, presented for routine yearly screening mammogram, 22 days after her second dose of the Moderna coronavirus
disease 2019 (COVID-19) vaccination in the left deltoid muscle. (A) Left mediolateral obligue mammographic view demon-
strated a single prominent lymph node in the left axilla (arrow), which was more prominent compared with (B) screening
mammography performed 1 year previously. (C-E) A 33-year-old woman with a family history of breast cancer presented for
baseline high-risk screening breast MRI, 1 day after her second dose of the Moderna COVID-19 vaccine in the left deltoid
muscle. Multiple enlarged left axillary level 1 and 2 lymph nodes (arrows) were noted on the (C) 3-D axial maximum-intensity
projection, (D) T1-weighted fat-saturated postcontrast axial, and (E) sagittal images. In both patients, the left axillary
lymphadenopathy was an isolated finding with no abnormality in the bilateral breasts. Given recent COVID-19 vaccination,
the cases were interpreted as BI-RADS category 2 (benign). The report impression stated, “Enlarged lymph nodes in the left
axilla are benign. In the specific setting of the patient’s documented recent (within 6 weeks) COVID-19 vaccination in the
ipsilateral arm, axillary adenopathy is a benign imaging finding. No further imaging is indicated at this time. If there is clinical
concern that persists more than 6 weeks after the patient’s final vaccine dose, axillary ultrasound is recommended.”
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Fig 3. A 64-year-old man, with a 30-pack-year smoking
history, presented for lung cancer screening chest CT, 10
days after receiving his first dose of the Moderna corona-
virus disease 2019 (COVID-19) vaccine in the left deltoid
muscle. Low-dose non-contrast-enhanced CT coronal im-
aging showed asymmetric mild enlargement of several left
axillary lymph nodes (arrows). The findings were otherwise
negative for suspicious pulmonary nodules. Given recent
COVID-19 vaccination, the case was interpreted as Lung-
RADS category 2. The axillary lymphadenopathy was re-
ported as a “potentially significant finding” using the Lung-
RADS “S" modifier. The recommendation was to return to
routine annual lung cancer screening. No additional im-
aging evaluation for the isolated axillary lymphadenopathy
was recommended, unless it increases or persists for more
than 6 weeks, at which point ultrasound may be
considered.

cancer type and stage at presentation and may be adjusted by
institution-specific policies. Generally, however, when cross-
sectional surveillance is appropriate, including CT surveil-
lance for prostate, melanoma, colon, and lung cancer, in-
tervals typically range from every 6 months to every 2 years in
patients without evidence of disease, some cases tapering after
consecutive years of no evidence of disease [32,33].

The presentation after vaccination of new UAL on
surveillance imaging, without other evidence of disease, can
be a challenge for the radiologist and care team. Manage-
ment ultimately should be tailored to the patient’s pretest
probability of malignant spread versus benign reaction to
recent vaccination. Considerations in the assessment of
pretest probability of malignancy include local site of the
primary malignancy, common drainage pathways, time since
vaccination, prognosis, and overall risk profile. Management
consensus is also an opportunity for informed consent and
shared decision making with the patient, radiologist, and
clinical care team and should be an opportunity to improve
patient engagement.

In our patients undergoing surveillance imaging for
UAL that is ipsilateral to the vaccine administration arm and

Journal of the American College of Radiology
Clinical Practice Management = Lehman et al

within 6 weeks of administration, we recommend clinical
follow-up with no further imaging. If the UAL is either
contralateral to or beyond 6 weeks after vaccination, we
recommend follow-up imaging. Specifics of follow-up im-
aging are based on the cancer type and may include ultra-
sound if the findings are localized, CT of the chest (with
possible addition of the abdomen and pelvis) if there are
concerns for a more systemic process, and PET/CT if there
is a strong clinical concern for malignancy. In the case of
persistent or worsening lymphadenopathy on the follow-up
examination, tissue sampling should be considered (Fig. 4

and 5).

CURRENT CANCER PATIENTS: STAGING AND
RESPONSE TO THERAPY

The unprecedented disruption to health care caused by the
COVID-19 pandemic has significantly affected the man-
agement of oncology patients. This impact is not only
related to higher mortality in patients with cancer and
COVID-19 but also stems from adverse outcomes due to
delayed diagnosis, disruption to chemotherapy or surgical
therapy, and missed or interrupted imaging surveillance.
The widespread availability of COVID-19 vaccines has
generated hope for a return to normalcy for patients with
cancer, with resumption of screening and imaging surveil-
lance. However, rising reports of lymphadenopathy in pa-
tients receiving COVID-19 vaccines are likely to create a
clinical conundrum in the management of patients with
newly diagnosed cancer or patients with cancer receiving
systemic therapy. Incidental detection of enlarged nodes on
staging or restaging scans will not only confound the accu-
rate assessment of treatment response but also may increase
patient anxiety and lead to additional investigations and
needless interventions. Although interventions can cause
patient complications, they also contribute to a growing
health care burden. In this era of precision medicine, the
rising use of novel targeted and immunotherapeutic agents
has led to the emergence of unique manifestations of im-
aging such as pseudo-progression. Recognition of lymph-
adenopathy while a patient is on treatment with newer
immunotherapeutic agents and receives a COVID-19 vac-
cine is likely to affect precise determination of treatment
response and therefore create disarray in large oncology
trials.

The initial reports of lymphadenopathy have been
limited to axillary and cervical region, including the supra-
clavicular nodes. Metastases to axillary and neck nodes are
typically encountered with breast cancer, lung cancer, lym-
phoma, and head and neck malignancies. However, cervical
lymphadenopathy, particularly in the supraclavicular chain,
can occur in patients with gastroesophageal cancer and
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Fig 4. A 70-year-old woman with a history of diffuse large
B-cell lymphoma (stage IA, groin), status post chimeric
antigen receptor T-cell therapy, presented for routine sur-
veillance "8F-fluorodeoxyglucose (FDG) PET/CT. She was in
a clinical trial without active disease. The patient had
received the second dose of the Moderna coronavirus dis-
ease 2019 vaccination in the left deltoid muscle 3 days
before her scan. (A) Chest CT demonstrated slight
enlargement of left axillary lymph nodes measuring up to 7
mm (short axis), (B) which showed intense FDG uptake on
PET. (C) A left upper lobe subsolid nodule (arrow) and
multiple additional tiny solid nodules up to 3 mm (not
shown) were stable compared with prior imaging. There
were no new findings in the chest, abdomen, or pelvis to
suggest active disease. The patient will undergo follow-up
chest CT in 3 months to reassess unrelated incidental pul-
monary nodules, and the left axillary lymph nodes will be
reassessed at that time.

pancreatic cancer and is considered a sign of metastases or
stage IV disease. This has important implications in triaging

patients to appropriate oncologic management of surgical

resection versus systemic chemotherapy.

848

Fig 5. A 51-year-old woman with a history of left lower
extremity cutaneous melanoma (stage IIB) presented for
routine oncologic follow-up and surveillance 3 days after
receiving her first dose of the Moderna coronavirus disease
2019 vaccine in the left deltoid muscle. The primary tumor
was resected 2 years prior, and she was in a clinical trial for
adjuvant immunotherapy (versus placebo). Surveillance
imaging studies 6 months before the current examination
revealed no evidence of metastatic disease. (A,B) Axial
contrast-enhanced CT images of the chest showed asym-
metric mild enlargement of several left axillary and sub-
pectoral lymph nodes (arrows) measuring up to 13 mm
(short axis). The remainder of the chest CT study was
otherwise unremarkable, without additional sites of
lymphadenopathy or evidence of metastatic disease. After
deliberation, it was recommended that the patient return
to routine oncologic follow-up, with plans for routine
repeat surveillance imaging in 6 months.

In our oncologic imaging practices, we support the
following: (1) documentation of COVID-19 vaccine history
in the oncology records to ensure its acknowledgment and
consideration for timing of imaging and cancer care; (2)
education and awareness of vaccine-induced lymphadenop-
athy for radiologists, the multidisciplinary oncology care
team, and patients; and (3) focused efforts to reassure and
counsel patients as they navigate cancer treatment through
the pandemic. Concerns or confusion regarding vaccine-
induced lymphadenopathy should not delay COVID-19
vaccination, particularly as mortality related to COVID-19
is higher among patients with cancer than the general

population [34].
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In patients with lymphadenopathy ipsilateral to recent
vaccination, management decisions should be individu-
alized on the basis of the type of cancer, staging, lymph
node drainage pathway, and overall risk profile. We
support the recent recommendations by a panel from
Memorial Sloan Kettering Cancer Center, the MD
Anderson Cancer Center, and the Dana-Farber Cancer
Institute, which encourage multidisciplinary engagement
to tailor patient management on the basis of the likeli-
hood that the lymphadenopathy is a reactive response to
vaccination versus malignancy [10]. On the basis of the
overall risk profile and in consideration of the patient’s
desires, the full spectrum of management options may

be considered, from clinical management without
further imaging (for the lowest nodal metastatic risk
patients) through immediate additional imaging, short-
interval follow-up imaging, to biopsy (for the highest
nodal metastatic risk patients). For patients who undergo
short-interval imaging follow-up, time to resolution of
UAL on imaging is currently unknown and likely to vary
by examination type (eg, PET/CT versus mammography)
and patient characteristics (eg, age, comorbidities).
Detailed decisions tailored to the individual patient are

best supported in a multidisciplinary setting with proper

documentation and after discussion with and input from
the patient (Figs. 6 and 7).

Fig 6. A 59-year-old woman with current metastatic squamous cell lung cancer (stage V), status post chemotherapy and
radiation, presented for routine surveillance "8F-fluorodeoxyglucose (FDG) PET/CT. The patient had received the second dose
of the Pfizer-BioNTech coronavirus disease 2019 (COVID-19) vaccination in the left deltoid muscle 5 days before imaging.
(A,B) Chest CT demonstrated new left axillary lymphadenopathy, (C,D) with moderate to intense uptake on FDG PET. (E) In
the right middle lobe, at the site of primary malignancy, nodularity was identified along the area of radiation fibrosis. (F) There
was interval progression of a right eighth posterolateral rib lytic metastasis (arrow). Given recent COVID-19 vaccination, the
left axillary lymph nodes were assessed as likely reactive. Attention on follow-up studies was advised.
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CONSENSUS ACROSS RECOMMENDATIONS

At this time, three reports have been published to provide
guidance in the breast imaging and cancer center settings
[10,22,24]. All support the following principles: (1)
vaccinations should not be delayed; (2) vaccination history
should be available to the radiologist at time of
interpretation of imaging examination; (3) in the context
of known recent vaccination, ipsilateral UAL can be
managed clinically without further imaging on the basis of
low pretest probability of malignant lymphadenopathy;
and (4) patient and referring provider education is
essential to avoid confusion and further delays in
vaccinations or recommended usual health care.

TIMING OF VACCINATIONS AND IMAGING

Although there is general agreement that vaccinations
should not be delayed, some recommend performing any
recommended imaging before vaccination. On the basis of
the local resources, patient populations, and access to timely

imaging, this approach may inadvertently delay or reduce

patient engagement in vaccination programs. Also, per-
spectives differ regarding postponing imaging until after
vaccination. One panel recommended consideration of
postponing imaging for screening, routine surveillance, and
staging for at least 6 weeks after final vaccination dose [10],
and another recommended postponing mammography
screening until 4 to 6 weeks after the final vaccination
dose and postponing short-interval follow-up for 4 to 12
weeks after the final vaccination dose [24].

After discussion with our primary care colleagues and in
careful review of the impact of the pandemic on patient
engagement in breast cancer screening, we opted to
continue to screen patients without adding further com-
plexities or unintended barriers to screening by delaying or
[22].  Although

scheduling of vaccinations or screening mammographic

rescheduling  examinations adjusting
examinations for average-risk women is not advised, post-
poning imaging may be reasonable for smaller groups of
select patients undergoing surveillance imaging with CT,

PET/CT, ultrasound, or MRI. At some centers, screening

Fig 7. A 42-year-old woman, with a family history of breast malignancy, presented with (A) left breast upper inner quadrant
fine-linear calcifications (arrow) on screening mammography. The patient underwent stereotactic core-needle biopsy yielding
invasive ductal carcinoma, grade 2, estrogen receptor/progesterone receptor/human epidermal growth factor receptor 2
positive. The patient had received the first dose of the Moderna coronavirus disease 2019 vaccine in the left deltoid muscle 12
days before preoperative MRI. (B) Axial T1-weighted fat-saturated postcontrast subtracted MR image demonstrated 9 mm of
nonmass enhancement corresponding to the biopsy-proven malignancy and a small hematoma (arrow). (C) Axial T1-weighted
fat-saturated postcontrast MR image demonstrated level 1 and level 2 axillary lymphadenopathy (arrows). No additional
findings were detected in the left or right breast, in keeping with unifocal malignancy. (D) Targeted left axillary ultrasound
demonstrated corresponding lymphadenopathy with cortical thickening up to 6 mm (arrow). In consultation with the patient’s
breast surgeon, the decision was made to pursue axillary lymph node biopsy. (E) Subsequent ultrasound-guided biopsy of
lymph node (arrow) demonstrated (F) fragments of reactive lymph node negative for carcinoma. Image courtesy of Drs Veerle

Bossuyt and Melanie Kwan, Anatomic Pathology.
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and/or surveillance examinations may be offered in concert
with vaccinations performed on the same day to reduce
patient burden and support patient engagement in both

domains.

MITIGATING UNINTENDED IMPACT ON OUR
MOST VULNERABLE POPULATIONS

The pandemic has exacerbated health care disparities. As we
consider management of UAL after COVID-19 vaccination
and our messaging to the full diversity of patients we serve,
care in education and communication is paramount to
reduce increasing burdens on our most vulnerable patients.
Rescheduling imaging or vaccinations no doubt will be
easier for some populations in certain health care environ-
ments than others. Recommendations to reschedule imaging
or vaccinations may discourage racial/ethnic minorities from
engaging with health systems at a critical moment, because
racial/ethnic minority populations are more likely to expe-
rience both COVID-19 and delayed cancer diagnoses. In
the specific setting of dramatically increased barriers to
routine health care and strained health care resources
because of the pandemic, we continue to focus our efforts to
bring patients in for recommended imaging and to use a
pragmatic approach for our radiologists and health care team
to manage UAL in the setting of recent vaccination.

ADDITIONAL CONSIDERATIONS

Clear and consistent communication of pragmatic man-
agement protocols can reduce potential confusion for both
patients and referring providers. Advanced planning can
support our patients to feel confident and safe to receive
their vaccinations as well as undergo recommended imaging
in their usual care. For breast imaging centers, from which
letters are sent directly to patients in lay language, there are
resources for sample letters explaining COVID-19 vaccine—
related UAL [17-19]. These can be tailored to support direct
communication to patients undergoing other imaging
examinations as well.

Recording vaccination status (date[s] of vaccination([s],
injection site [left or right, arm or thigh], type of vaccine) of
all patients presenting for imaging and having that infor-
mation readily available to the radiologist at the time of
interpretation can reduce unnecessary return visits by the
patient and/or delays in final assessment. This practice can
be tailored to the local environment and resources, either
added to the radiology order or obtained when the patient
arrives for the imaging examination. For centers that opt to
schedule examinations 4 to 6 weeks after vaccination,
vaccination information could be confirmed at the time of

examination scheduling,
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To further decrease the risk for a false-positive
assessment of benign reactive UAL, patients who have
current or prior cancer diagnoses can request that their
injections be performed at the site most distant from the
location of the cancer. For example, a patient with breast
cancer could request the vaccination in the contralateral
arm or in the thigh. The Food and Drug Administration
and the Centers for Disease Control and Prevention
support injection in either the deltoid muscle or the
anterolateral thigh [35-37].

SUMMARY

Knowledge of patient vaccination history and common
presentation of benign reactive lymphadenopathy after
COVID-19 vaccination can mitigate false-positive assess-
ments, unnecessary additional imaging, and biopsies
throughout the COVID-19 vaccination period. Our cur-
rent management recommendations will continue to be
updated as more data are available to guide best practice.
During these times of uncertainty, radiologists certainly
may use discretion in tailoring these recommendations to
patient and referring provider preferences, available re-
sources, and the specific patient’s clinical presentation and
imaging findings.

TAKE-HOME POINTS

COVID-19 vaccination in the deltoid muscle is
associated with clinically palpable ipsilateral axillary
lymphadenopathy in at least 15% of patients after the
second injection. As the vaccine becomes more avail-
able and a wider patient population is vaccinated, we
anticipate that significantly more patients will
demonstrate  subclinical

lymphadenopathy  on
imaging.

In most clinical settings, ipsilateral lymphadenopathy
post recent COVID-19 vaccination is a benign im-
aging finding, and clinical follow-up is recommended.

With <10% of the population fully vaccinated, we
can reduce future unnecessary additional imaging,
workup and intervention, and anxiety and confusion
among referring providers and patients when benign
reactive isolated axillary lymphadenopathy is identified
on imaging after recent COVID-19 vaccination.

Clear and concise subspecialty imaging information
and recommendations are necessary to help clinicians
take more informed and efficacious care of their pa-
tients without delays or reductions in vaccinations or
preventive  screening

and diagnostic imaging

examinations.
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