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Abstract 

Axillary lymphadenopathy is a common side effect of COVID-19 vaccination, leading to increased imaging-detected 
asymptomatic and symptomatic unilateral axillary lymphadenopathy. This has threatened to negatively impact 
the workflow of breast imaging services, leading to the release of ten recommendations by the European Society 
of Breast Imaging (EUSOBI) in August 2021. Considering the rapidly changing scenario and data scarcity, these 
initial recommendations kept a highly conservative approach. As of 2023, according to newly acquired evidence, 
EUSOBI proposes the following updates, in order to reduce unnecessary examinations and avoid delaying necessary 
examinations. First, recommendation n. 3 has been revised to state that breast examinations should not be delayed 
or rescheduled because of COVID-19 vaccination, as evidence from the first pandemic waves highlights how delayed 
or missed screening tests have a negative effect on breast cancer morbidity and mortality, and that there is a near-
zero risk of subsequent malignant findings in asymptomatic patients who have unilateral lymphadenopathy 
and no suspicious breast findings. Second, recommendation n. 7 has been revised to simplify follow-up strategies: 
in patients without breast cancer history and no imaging findings suspicious for cancer, symptomatic and asymp‑
tomatic imaging-detected unilateral lymphadenopathy on the same side of recent COVID-19 vaccination (within 
12 weeks) should be classified as a benign finding (BI-RADS 2) and no further work-up should be pursued. All other 
recommendations issued by EUSOBI in 2021 remain valid.

Key points 

•	 Worldwide COVID-19 vaccination campaigns have become commonplace.
•	 Post-vaccination COVID-19 lymphadenopathy has been reported in up to 44% of cases in at least one follow-up 

examination.
•	 Breast examinations should not be delayed because of COVID-19 vaccination.

*Correspondence:
Katja Pinker
pinkerdk@mskcc.org
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13244-023-01453-2&domain=pdf
http://orcid.org/0000-0002-2722-7331


Page 2 of 5Schiaffino et al. Insights into Imaging          (2023) 14:126 

•	 In average-risk patients without suspicious breast findings, ipsilateral imaging-detected axillary lymphadenopa‑
thy within 12 weeks after vaccination should be classified as BI-RADS 2.

Keywords  COVID-19 vaccines, Lymphadenopathy, Mammography, Ultrasonography (breast), Magnetic resonance 
imaging

Graphical abstract

Background
Since the start of the COVID-19 vaccination campaigns 
in late December 2020, axillary lymphadenopathy quickly 
emerged as a common side effect [1], as confirmed 
by two studies published in 2022 [2, 3]. Moreover, as 
expected, compared with the incidence of symptomatic 
axillary lymphadenopathy reported in phase III vac-
cine trials [4, 5], there was an even higher incidence of 
imaging-detected asymptomatic and symptomatic unilat-
eral axillary lymphadenopathy, up to 44% of patients who 
were followed up with breast imaging after vaccination in 
the largest published study to date which included 1217 
patients [3] and up to 78% in a smaller study [6].

Considering the far-reaching impact of vaccination 
campaigns (as of June 2023, around 76% of the European 
population has received at least one dose) and the boost-
ing recommendations that have been issued, this sudden 
and marked increase of a previously rare differential diag-
nosis in the management of unilateral axillary lymphad-
enopathy threatened to negatively impact the workflow 

of breast imaging services, especially in light of potential 
unnecessary additional imaging and invasive procedures. 
Thus, the need to quickly provide a solid consensus 
framework on the management of post-vaccination lym-
phadenopathy prompted the release, in August 2021, of 
ten recommendations by the European Society of Breast 
Imaging (EUSOBI) [7].

In acknowledgement of the rapidly changing scenario 
and the lack of data concerning some aspects (e.g. inci-
dence and persistence of axillary lymphadenopathy, and 
the rates of vaccination-induced versus cancer-induced 
lymphadenopathy), these 2021 recommendations, as 
those published by the Society of Breast Imaging (SBI) 
[8], kept an overall highly conservative approach, even 
recommending a delay of screening mammograms 
around COVID-19 vaccinations. However, since then, 
predictive models developed based on data from the 
first pandemic waves revealed that delayed or missed 
screening tests have a negative effect on morbidity 
and mortality [9–11], and the proposed management 
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framework of unilateral axillary lymphadenopathy has 
also allowed accurate discrimination between suspi-
cious and non-suspicious cases. Indeed, current evi-
dence points towards a near-zero risk of subsequent 
malignant findings in asymptomatic patients who have 
unilateral lymphadenopathy and no suspicious breast 
findings (no cancer cases in the largest published series 
to date of 407 women [3]). Consequently, the potential 
temporal overlap of COVID-19 vaccinations should no 
longer be considered a reason to reschedule periodic 
breast examinations, either in spontaneous or organ-
ized screening programs, prioritizing the restoration 
of normal screening and management of symptomatic 
patients and the appropriately timed follow-up of those 
with a previous diagnosis of breast cancer.

Likewise, sparse information on temporal changes 
and the eventual persistence of asymptomatic lym-
phadenopathy justified more stringent follow-up 
approaches among the first published recommenda-
tions and guidelines [7, 8, 12, 13]. The available data 
that shed light on these issues came from a longitudi-
nal study on follow-up ultrasound of 88 asymptomatic 
patients with imaging-detected vaccine-associated axil-
lary lymphadenopathy [2]. Among the 49 women who 
had follow-up ultrasound at a median of 12 weeks after 
vaccination, around half (51%, 25 patients) had persis-
tent lymphadenopathy [2]. This supports a follow-up 
timeframe starting at 12  weeks or later, as proposed 
by the EUSOBI 2021 recommendations [7] and then 
endorsed by the revised SBI guidelines [14], compared 
with the 4–12 weeks option proposed by the first ver-
sion of the SBI guidelines [8] and by the Radiology 
Scientific Expert Panel [12]. However, data from this 
study also keep open the discussion about potential 
further lengthening, considering that almost half of 
the patients still had lymphadenopathy at the 12-week 
follow-up.

Moreover, potential further persistence of lymphad-
enopathy could be enhanced by the simultaneous or 
staggered application of other vaccines such as influ-
enza or shingles.

Therefore, as already done by the SBI [14], the pur-
pose of this paper is to review the ten recommendations 
published in 2021 in light of progressively acquired evi-
dence, identifying and updating those in which a con-
servative approach might affect the clinical routine of 
breast imaging services.

Revised recommendations
Eight of the ten recommendations provided in August 
2021 are still valid today, while two (recommenda-
tions n. 3 and n. 7) need to be revised according to new 
information. All recommendations are again presented 

below, and a brief discussion is proposed for those that 
have been revised.

1.	 In patients with previous history of breast cancer, 
vaccine injection (both doses for two-doses vaccines) 
should be performed in the contralateral arm or in 
the anterolateral thigh.

This recommendation has not been revised.

2.	 COVID-19 vaccination data (vaccination status, 
date, dose, injection site) of all patients presenting for 
breast imaging with any modality should be collected 
and made available to radiologists, including the 
cases of breast imaging performed for cancer staging 
and of follow-up imaging examinations.

This recommendation has not been revised.

3.	 Revised as:

Breast examinations should not be delayed because of 
COVID-19 vaccination.

The previous recommendation was in favour of resched-
uling breast examinations (before the vaccination or at 
least 12  weeks after the last injection). However, current 
evidence points towards a near-zero risk of subsequent 
malignant findings in asymptomatic patients who have 
unilateral lymphadenopathy and no suspicious breast 
findings (no cancer cases in the largest series published to 
date [3]). Moreover, predictive models developed based on 
data from the first pandemic waves revealed that delayed 
or missed screening tests have a negative effect on morbid-
ity and mortality [9–11]. Therefore, the potential temporal 
overlap of COVID-19 vaccinations in combination or stag-
gered with other vaccines known to cause transient lym-
phadenopathy should no longer be considered a reason to 
reschedule periodic breast examinations, either in sponta-
neous or organized screening programs.

4.	 In patients newly diagnosed with breast cancer, all 
necessary breast imaging examinations with any 
modality must be performed without any delay due 
to vaccination, taking into consideration the risk of 
false positive lymph node findings.

This recommendation has not been revised.

5.	 The contralateral axilla and both breasts should 
be clinically examined using appropriate imaging 
to exclude malignancy in all patients with axillary 
symptoms and in all cases of imaging-detected uni-
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lateral axillary lymphadenopathy before vaccination 
or at least 12 weeks after.

Aside from isolated reports of vaccine-associated lym-
phadenopathy up to 43  weeks after vaccination [3], the 
available literature shows that most cases of vaccine-
associated lymphadenopathy arise within 50  days from 
vaccination [3]. Thus, the 12-week follow-up threshold 
after vaccination—after which axillary lymphadenopathy 
should also prompt the examination of both breasts and 
of the contralateral axilla—is still considered appropriate 
and the recommendation has not been revised.

6.	 In patients with or without previous breast cancer 
history, imaging-detected suspicious axillary lym-
phadenopathy contralateral to the vaccination side 
should be managed according to standard work-up 
protocols, including, when necessary, tissue sam-
pling.

This recommendation has not been revised.

7.	 Revised as:

In patients without breast cancer history and no suspi-
cious breast imaging findings, imaging-detected unilat-
eral axillary lymphadenopathy on the same side of recent 
COVID-19 vaccination (i.e. within 12 weeks) should be 
classified as a benign finding (BI-RADS 2) and no further 
work-up should be pursued.

In the previous version, the conservative approach 
adopted in the absence of sufficient available evidence 
led to different recommendations for patients with and 
without axillary symptoms. Today, this type of atti-
tude is hardly justified and recommendation 7 has been 
simplified.

8.	 In patients without breast cancer history, incidental 
unilateral axillary lymphadenopathy after COVID-19 
vaccination coupled with ipsilateral suspicious find-
ings in the breast at any imaging modality should 
be managed according to clinical practice, including 
biopsy when appropriate [15].

This recommendation has not been revised.

9.	 In patients with personal breast cancer history, lym-
phadenopathy after vaccination should be inter-
preted considering the time since vaccination and 
overall nodal metastatic risk (cancer type, location, 
stage, etc.) [16]. For patients at low risk of axillary or 
supraclavicular nodal metastases in whom the lym-
phadenopathy is overwhelmingly more likely due 

to the vaccination than to the underlying neoplasm 
(considering time frame, pain, type, and location of 
cancer), a cautious management strategy without 
default follow-up imaging is appropriate. Short-inter-
val follow-up imaging with ultrasonography (with at 
least a 12-week delay) may be performed in patients 
with higher risk of metastatic lymphadenopathy (e.g. 
breast cancer, head and neck cancer, upper extrem-
ity/trunk melanoma, or lymphoma). Node biopsy 
should be considered in the setting of high nodal 
metastatic risk when immediate histopathologic 
confirmation is necessary for timely patient manage-
ment.

This recommendation has not been revised.

	10.	 All complex or unclear cases (e.g. axillary lymphad-
enopathy ipsilateral to the cancer and the side of 
vaccination within 12  weeks after vaccination in 
patients with previous bilateral breast cancer; vac-
cinations performed on different sides) should fol-
low a personalized management, considering the 
risk of malignant lymphadenopathy, opting for tis-
sue sampling when appropriate after multidiscipli-
nary team discussion.

This recommendation has not been revised.

Conclusions
This update of the EUSOBI recommendations published 
in August 2021 aims at reducing unnecessary additional 
imaging and invasive procedures but, above all, at avoid-
ing potential delays in breast cancer screening examina-
tions. Future updates of these recommendations will be 
considered if the evolving boosting recommendations or 
the development and commercialization of new vaccines 
and of adapted versions of already approved ones will 
engender substantial changes in the clinical scenario.
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