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SUMMARY

Objectives: The aim of this study is to evaluate accidental findings of axillary lymphadenopathy during breast examination. Postvaccination axil-
lary lymphadenopathy is a possible cause of adenopathies but these findings used to be exceedingly rare. Nowadays, after Covid-19 vaccination
it is found more often. Covid-19 vaccination started at the end of December 2020 with two types of vaccine, Moderna and Pfizer-BioNTech in the
Czech Republic. The aim of this article is to present a single centre experience with Covid-19 lymphadenopathy during the general vaccination in

the Czech population and summarization of recommendations.

Methods: In January to February 2021 ultrasound revealed axillary lymphadenopathy in several patients during breast examination in our
certified centre. In four of them it was concluded as lymphadenopathy after Covid-19 vaccination. A search (using databases PubMed and Google
Scholar) of the available literature for the years 2020 and 2021 was performed.

Results: These four patients were examined during the first two months of 2021. In all of them pathological lymph nodes with typical sonographic
signs were seen in the ipsilateral axilla. We searched the literature for follow-up recommendations and summarized them in our article.

Conclusion: Accidental findings of axillary lymphadenopathy during ultrasound breast examination will be more often. There will be more cases
of lymphadenopathy with an increasing number of people being vaccinated against Covid-19.
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INTRODUCTION

In the course of ultrasound breast examination, it is necessary
to perform routine investigation of the axillary lymph nodes.
Breast cancer staging is also based on ultrasound evaluation
of the axillary lymph nodes (1, 2). In the Czech Republic, the
breast ultrasound is performed for instance as complementary
examination after screening mammography as main examination
in women with palpable mass in the age under 40 or as a preven-
tive examination in women who are self-payers, mostly younger
than 40 years. Cases of accindental axillary lymphadenopathy
are rare during these breast examinations, the rate is 0.02—0.04%
(3-6). Ipsilateral adenopathy is one of the possible side effects
after recent vaccination and occurs two or four days after it
(7). Nowadays, during Covid-19 vaccination with an US FDA-
approved Covid-19 vaccine, new findings in the ipsilateral axilla
are being found more often. In the Czech Republic, Covid-19
vaccination started at the end of December 2020 with two types
of vaccine, Moderna and Pfizer-BioNTech. In this article the first
four cases of accidental findings of axillary lymphadenopathy
during breast examination are presented. With an increasing

number of people being vaccinated against Covid-19, there will
be more cases of axillary lymphadenopathy, both symptomatic
and subclinical as random findings. The new role of radiologists
constists of the exclusion of breast malignancy and thinking
about recent vaccination.

MATERIALS AND METHODS

The evaluation of four cases was performed, correlations
between ultrasonographic images of the nodes and clinical
symptoms were evaluated. A search (using databases PubMed and
Google Scholar) of the available literature for the years 2020 and
2021 was performed. Keywords for searching were lymph nodes,
ultrasonography, vaccination, Covid-19, and axilla.

Case Reports

During the first two months of 2021 four women who under-
went examination of their breasts with ultrasound were diagnosed
with axillary lymphadenopathy.
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Case Report 1

The first patient aged 34 years was examined within a preven-
tive ultrasound investigation. She was without any symptoms
of breast disease and without any palpable mass. There was no
history of breast cancer. Axillary lymphadenopathy was an
accidental finding. Mamary gland was without leasions and it
was negative according to the breast imaging-reporting and data
system (BI-RADS) classification. In her left axilla two hypoe-
choic lymph nodes were found. In one of them the hyperechoic
hilar structure was absent (Fig. 1). Perinodal oedema was also
presented. Patients confirmed recent vaccination against Covid-19
to the left arm. Ultrasound examination of the left axilla after 2-3
months after the second dose was recomended. After two months
the appearance of these axillary lymph nodes was normal. Their
cortices were physiological, hyperechoic hilar structures were
found and perinodal oedema dissapeared.

Case Report 2

The second patient was 36 years old and she also had preven-
tive ultrasound investigation. She was without symptoms of breast
disease and without pain or palpable mass. There was no history
of breast cancer. In her left axilla one lymph node with cortical
thickening was found (Fig. 2), and also one lymph node with L/T
ratio about 1 was seen (Fig. 3). During this examination there
were no masses in patients breasts. The patient confirmed our
suspicion about recent vaccination against Covid-19. Ultrasound

Fig. 1. Ultrasound of the axillary lymph node with absence of
hyperechoic hilum.

Fig. 2. Ultrasound of the lymph node with diffuse cortical
thickening.

Fig. 3. Ultrasound of the lymph node with abnormal L/T ratio.

examination of the left axilla after 2 months after the second dose
was recomended. After these two months lymph nodes in the
left axilla became physiological. The width of the cortex was to
3 mm, symmetrically to the lymph nodes in contralateral axilla.
No lymph node with L/T ratio about 1 was seen.

Case Report 3

The third patient was 75 years old and she was symptomatic.
There was no history of breast cancer, but she had a palpable
mass in her left armpit and felt pain in the lateral parts of the
left breast. Her screening mammography before 6 months was
negative. She underwent the examination six days after the first
dose of vaccine against Covid-19. Lymph nodes in the left armpit
had cortical thickening, one with focal cortical nodule (Fig. 4).
There were inhomogeneities in the cortex of axillary lymph nodes
(Fig. 5). The information about recent vaccine against Covid-19
was known after targeted query. She underwent complementary
ultrasound examination of the left armit in three months after the
second dose of vaccine. Pathological changes in the lymph nodes
of the left armpit dissapeared, as well as palpable mass and pain.
She was returned to the screening programme.

Case Report 4

The fourth patient was woman aged 28 years with control ultra-
sound after 6 months as a high-risk patient with the risk of breast
cancer of 37%. She was asymptomatic. There was no history of

Fig. 4. Ultrasound of the axillary lymph node with focal cortical
extending.
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Fig. 5. Ultrasound of the lymph node with inhomogeneities in
the cortex.

Fig. 6. Ultrasound of the lymph node with perinodal oedema.

breast cancer in her personal history. But there was a family his-
tory of breast cancer. There was one hypoechoic lymph node in
the left armit. This lymph node was without a fatty hilum, it was
hypervascularized and perinodal oedema was presented (Fig. 6). It
was suspicious for metastatic involvement, but there was no lesion
in the left breast, and she confirmed the information about recent
vaccination against Covid-19. The patient underwent follow-up
ultrasound in the short period of time because of high risk. The
ultrasound of the left axilla was performed after one month and
during this examination no suspicious lymph node was found.

DISCUSSION

Accidental axillary lymphadenopathies are rare during breast
examinations, the rate is 0.02—0.04% (3—6). Ipsilateral lymphad-
enopathy is one of the usual side effects after a recent vaccination,
especially after a vaccine with a strong immune response such
as the Covid-19 vaccine (7-22). Nowadays, during Covid-19
vaccination with the FDA-approved vaccines, new findings in
the ipsilateral axilla are occurring more often. According to the
manufacturers of Moderna and Pfizer-BioNTech, these adenopa-
thies can occur in 11% of cases after the first dose of Covid-19
vaccine and in 16% after the second dose (7, 8). During the last
two years there are many articles in the literature describing this
phenomenon and updating clinical guidelines (7-22, 26-31).

With the ever-increasing number of people being vaccinated
against Covid-19, there will be more cases of accidental ipsilateral

unilateral axillary lymphadenopathy during breast examination
and also during screening mammography.

The physiological axillary lymph node is oval in shape (23-25),
with a hyperechoic hilum (23-25), thin cortex to 2 mm (24), cen-
tral type of vascularization, longitudinal to the transversal axis
ratio about 2, without a perinodal oedema, and with no cortical
focal thickening or cortical inhomogeneities (1, 24).

Postvaccination lymphadenopathy may occur in the ipsilat-
eral axilla, and it is unilateral. Lymph nodes in the axilla after
vaccination could be hypoechoic, with cortical thickening, dif-
fuse or focal (Fig. 2-5), with or without a hyperechoic hilum,
they could be oval or round in shape. Perinodal oedema may
or may not be present. All of these changes in the lymph nodes
could mimic metastatic lymph nodes in breast cancer disease
(10, 26).

In our four cases, pathological, hypoechoic lymph nodes
were found in all patients, some of them without a hyperechoic
fatty hilum, some of them with the present central hyperechoic
structures. Sonographic sign such as an expanded cortex was
presented, with diffuse thickening more than 5 mm or focal
thickening more than 10 mm. In two patients there were multiple
pathological lymph nodes in the ipsilateral axilla. In one case the
lymph nodes were round and with perinodal oedema. These lymph
nodes were mimicking metastatic lymph nodes. Examinations of
ipsilateral breast in these patients were negative. All patients had
no history of breast cancer, there was no suspicious finding in
the ipsilateral breast, and there was certainty of recent Covid-19
vaccination. For these reasons it was possible to avoid biopsy. All
of them were recommended to follow-up ultrasound examination
within 1-3 months.

Currently, during and after Covid-19 vaccination, it is neces-
sary to consider this cause of axillary lymphadenopathy (7-22).
From January 2021 to January 2022, many cases of axillary
lymphadenopathy after Covid-19 vaccination were described
during ultrasound breast examination or during CT or PET/
CT examination. Hence the need to make recommendations for
routine clinical practice.

The study about differences among various types of Covid-19
vaccines was published and no significant differences among the
three anti-Covid-19 vaccines (Pfizer-BioNTech, Moderna and
AstraZeneca) were observed. All types of vaccines may present
lymphadenopathy with “worrisome” features regarding size,
shape, morphology, cortex-hilum, superb microvascular imag-
ing, and elastography (27). Lymphadenopathy in the ipsilateral
supraclavicular region is also mentioned in the literature (28). The
massive cervical lymphadenopathy post Covid-19 vaccination
was also described (29).

A very rare cause of lymphadenopathy after vaccination is
Kikuchi-Fujimoto disease also known as necrotizing histiocytic
lymphadenitis; it was also published after anti-Covid-19 vaccine
in one case (30).

According to the multidisciplinary recommendations, some
routine imaging examinations, such as those for screening, should
be performed before or at least 6 weeks after the final vaccina-
tion dose. However, there should be no delay of other clinically
indicated imaging, for instance in the case of acute symptoms,
short-interval treatment monitoring, urgent treatment planning,
or complications. The vaccine should be administered on the side
contralateral to the primary or suspected cancer (17).
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The recommendations of the Society of Breast Imaging (SBI)
are to exclude malignity, especially breast cancer, and consider
other reasons for axillary lymphadenopathy. It is recommended
to perform a follow-up examination of the axilla four to twelve
weeks after the second dose of vaccination. It is appropriate to
ask patients before screening mammography or before breast
ultrasound whether they have had a recent Covid-19 vaccination.
According to the SBI recommendations it is advisable to order
screening examinations before vaccination or four to six weeks
after the second dose (7, 8). It is recommended to use BI-RADS
3 category, if the information about recent vaccine is known (8).
Some studies recommend BI-RADS 2 category. If there is no
history of vaccination, it is necessary to use BI-RADS 0 category
and further evaluation (22).

The recommendations of the European Society of Breast Imag-
ing (EUSOBI) propose ten points in routine clinical practice. The
first point is performing of vaccination in the contralateral arm or
in the thigh if the patient has a history of breast cancer. The second
point is to collect data about recent vaccination. The third point is
to perform breast imaging before vaccination or at least 12 weeks
after the last vaccine dose. The fourth point is to apply standard
imaging protocols in patients with newly diagnosed breast cancer,
regardless of vaccination status. The fifth point is to examine both
breasts and contralateral axilla in patients with symptomatic or
imaging-detected axillary lymphadenopathy to exclude malig-
nancy. The sixth point is to perform standard work-up if the axil-
lary lymphadenopathy is contralateral to the side of vaccination.
The seventh point is to consider lymphadenopathy as benign or
probably benign in patients without history of breast cancer, if it is
ipsilateral to the side of vaccination and if it persists 12 weeks after
vaccination, depending on clinical context. The eighth point is to
perform standard work-up in patients without breast cancer history
and with post-vaccination lymphadenopathy coupled with suspi-
cious breast finding, including biopsy if appropriate. The ninth
point is to consider the timeframe from vaccination and overall
nodal metastatic risk of primary breast cancer in the patients with
breast cancer history. The tenth point means to discuss complex
or unclear cases by the multidisciplinary team (31).

It is important to be more careful in the cases of patients with
a history of breast cancer in the ipsilateral breast and it is also
necessary to think about possible occult cancer. Taking samples
by core biopsy should be considered if this suspicious appearance
of the lymph nodes persists.

CONCLUSIONS

With the ongoing Covid-19 vaccination, radiologists will
encounter unilateral axillary lymphadenopathy more often. If the
axillary lymphadenopathy is ipsilateral, it is necessary to exclude
breast malignancy and to recommend the follow-up examinations
of these lymph nodes, on the other hand to avoid false positivity
of malignancy and unnecessary core biopsy. Radiologists should
ask about a recent vaccination before screening mammography,
as well as before the ultrasound examination of the axilla. In the
case of accidental finding of unilateral axillary lymphadenopathy
by another imaging method, the possibility of benign post-vacci-
nation reaction should be considered. This reaction should regress
within four to twelve months after the last dose of vaccination.
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