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a b s t r a c t 

Axillary lymphadenopathy has been reported after ipsilateral COVID-19 vaccination and 

can cause confusion for possible malignancy [1] . Intrinsic findings isolated to the breast has 

not been previously reported. This is the first case series of ipsilateral reversible changes 

of diffuse axillary tail trabecular thickening on screening mammography in totally asymp- 

tomatic patients in connection with COVID vaccination, 3 of which were isolated findings, 

confirmed by complete resolution of all imaging findings on follow up. In all instances, imag- 

ing was performed within 1 week of the first or third dose of an mRNA COVID-19 vaccine. 

These findings can be confused with breast cancer. Spontaneous resolution distinguishes 

vaccine-related findings from breast cancer. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this study, we describe 5 similar cases of diffuse axillary
tail trabecular thickening demonstrated on screening mam-
mography within 1 week post COVID vaccine. Given the on-
going global efforts to vaccinate against COVID-19, these as-
sociated changes could present a diagnostic dilemma, as they
can also be seen in breast cancer. COVID-19 vaccine will likely
become a recurring event, with foreseeable boosters at regular
time intervals. As a result, post COVID vaccination sequela will
likely be encountered much more frequently and will need to
be managed and addressed properly. 
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Case Reports 

An asymptomatic patient presented for screening mammog-
raphy in 2021, 2 days after receiving her first dose of COVID-
19 vaccine (Pfizer). Her screening mammogram demonstrated
diffuse axillary tail trabecular thickening on the left, ipsilat-
eral to the side of COVID vaccine injection ( Fig. 1 A). The pa-
tient was assigned BI-RADS 0 and further evaluation with spot
compression was recommended. She received her 2nd COVID
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Fig. 1 – (A) Screening left mammogram demonstrates trabecular thickening of the left axillary tail region, ipsilateral to the 
side of COVID vaccination. (B) Follow-up diagnostic mammography 7 weeks later with spot compression demonstrates 
complete resolution of the trabecular thickening. (C) Frontal view of the chest demonstrates bilateral airspace opacities with 

peripheral predominance, characteristic of COVID pneumonia. 
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Fig. 2 – (A, B) CC and MLO images from screening mammogram demonstrate trabecular thickening of the left axillary tail 
region and a prominent axillary lymph node, ipsilateral to the side of COVID vaccination. (C, D) Spot compression CC and 

MLO images from follow-up diagnostic mammography performed 1 month later demonstrate resolution of left axillary tail 
trabecular thickening. (E) Follow-up left axillary ultrasound demonstrates normal appearing lymph node. 

 

 

 

 

 

 

 

 

 

vaccine in 2021, 3 weeks after her first vaccine. She returned 1
month after her 2nd vaccination (7 weeks after her screening
mammogram) for her diagnostic mammogram, which showed
complete resolution of the findings ( Fig. 1 B). Pertinent past
medical history revealed that she had been hospitalized for
COVID pneumonia 3 months prior to her first vaccination and
screening mammogram ( Fig. 1 C). Patient had a medical history
of hypertension and obesity. 

An asymptomatic patient presented for screening mam-
mography in 2021, 5 days after receiving her first dose
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Fig. 2 – Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of COVID vaccine (Moderna). Her screening mammo-
gram demonstrated diffuse left axillary tail trabecular
thickening and axillary node enlargement ipsilateral to the
side of injection ( Figs. 2 A and B). The patient was assigned BI-
RADS 0 and further evaluation was recommended. Diagnostic
left mammogram ( Figs. 2 C and D) and left axillary ultrasound
( Fig. 2 E) performed 1 month after screening mammogram
demonstrated resolution of the findings. The patient did not
receive a 2nd vaccination. Patient had history of hypertension
and morbid obesity. 

An asymptomatic patient presented for screening mam-
mography 3 days after receiving her first dose of COVID vac-
cine (Moderna). Screening mammogram demonstrated dif-
fuse axillary tail trabecular thickening and axillary node en-
largement ipsilateral to the side of inoculation ( Fig. 3 A). The
patient was assigned BI-RADS 0 and further evaluation was
recommended. She received her 2nd vaccine 4 weeks af-
ter her 1st vaccine. She had diagnostic mammography 6
weeks after her screening mammogram (3 weeks after her
2nd vaccination), which demonstrated resolution of both ax-
illary tail trabecular thickening and lymph node enlargement
( Fig. 3 B). Diagnostic left axillary ultrasound demonstrated
normal-appearing lymph node ( Fig. 3 C). Patient had no signif-
icant medical history. 
An asymptomatic patient presented for screening mam-
mography 5 days after receiving her 3rd dose (booster) of
COVID vaccine (Moderna). She received her first and second
doses 10 months and 9 months prior to screening mam-
mography. Screening mammogram demonstrated diffuse left
axillary tail trabecular thickening ipsilateral to the side of
inoculation ( Figs. 4 A and B). The patient was assigned BI-
RADS 0 and further evaluation was recommended. 6 weeks
after her screening mammogram she returned for diagnos-
tic mammogram ( Figs. 4 C and D) and ultrasound ( Fig. 4 E),
both of which were negative. Patient had a medical history
of obesity and hypertension. Patient also had a history of
scleroderma. 

An asymptomatic patient presented for screening mam-
mogram 2 days after receiving her 3rd dose (booster) of COVID
vaccine (Moderna). She received her first and second doses
9 months and 8 months prior to screening mammography.
Screening mammogram demonstrated diffuse left axillary
tail trabecular thickening ipsilateral to the side of inocula-
tion ( Fig. 5 A). The patient was assigned BI-RADS 0 and fur-
ther evaluation was recommended.5 weeks after her screen-
ing mammogram she returned for diagnostic mammogram
( Fig. 5 B) and ultrasound, both of which were negative. One
month prior to her booster and screening mammogram, the
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Fig. 3 – (A) MLO from screening mammogram demonstrates trabecular thickening of the left axillary tail region and 

prominent axillary lymph nodes, ipsilateral to the side of COVID vaccination. (B) Follow-up diagnostic mammogram 

performed 6 weeks later demonstrates resolution of axillary tail trabecular thickening and axillary lymphadenopathy. (C) 
Left axillary ultrasound performed at the same time as diagnostic mammogram demonstrates normal-appearing axillary 

lymph node. 
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Fig. 4 – Screening left mammogram demonstrates trabecular thickening of the left axillary tail region, ipsilateral to the side 
of COVID vaccination (A, B) Follow-up diagnostic mammography 6 weeks later with spot compression demonstrates 
complete resolution of the trabecular thickening (C, D). Axillary tail ultrasound demonstrates normal sized and normal 
appearing lymph nodes (E). 
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Fig. 5 – Screening left mammogram demonstrates trabecular thickening of the left axillary tail region, ipsilateral to the side 
of COVID vaccination (A). Follow-up diagnostic mammography 5 weeks later with spot compression demonstrates complete 
resolution of the trabecular thickening (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patient had COVID infection, with symptoms of cough, fever,
and headaches. Patient had a medical history of obesity and
prediabetes. 

Follow up diagnostic mammography demonstrated resolu-
tion of all findings in all 5 patients, which were therefore at-
tributed to post-COVID vaccination sequelae. 

Discussion 

Enlarged, hyperplastic axillary nodes have been previously
described with COVID vaccine [1] . Mostazavi described ax-
illary adenopathy in 23 women post COVID-19 vaccine in a
retrospective study [2] . Additional investigations followed
these reports with evolving recommendations. Current SBI
recommendations state that “it may be appropriate to give
a BI-RADS category 2 (benign) assessment” with unilateral
axillary lymphadenopathy on mammogram ipsilateral to
recent COVID vaccine injection when no suspicious mammo-
graphic findings are seen, and for patients undergoing short
term follow up (BI-RADS category 3) a 12 week or more follow
up is recommended [3] . In the scenario of imaging detected
ipsilateral axillary adenopathy within 12 weeks of COVID
vaccine injection and no patient history of breast cancer, the
EUSOBI guidelines recommends benign designation (BI-RADS
category 2) in asymptomatic patients with no suspicious
breast findings at imaging and probably benign designation
(BI-RADS category 3) in patients with breast symptoms and no
suspicious breast findings at imaging [4] . In patients with prior
history of breast cancer, EUSOBI guidelines recommend that
vaccination be administered in the contralateral arm or in the
anterolateral thigh [4] . As per EUSOBI guidelines, breast imag-
ing should preferably be performed before or at least 12 weeks
after vaccination, depending on clinical context (recommend-
ing there be no delay in patients with newly diagnosed breast
cancer) [4] . 

Post vaccination adenopathy is a well known entity. Axil-
lary adenopathy has been shown post influenza vaccination
on PET and CT scans [5] . Hartscock reported 9 of 20 cases
of post-vaccine lymphadenitis secondary to recent smallpox
vaccine inoculation in 1968, incorrectly initially diagnosed as
malignant lymphoma [6] . Newfield reported a case in 1990 of
unilateral axillary lymph node enlargement 2 months post
BCG vaccine in a 50-year-old woman, originally misdiagnosed
as pathologic [7] . In 2008, unilateral adenopathy in adults after
ipsilateral deltoid muscle injection of the human papilloma
virus (HPV) vaccine was reported [8] . 
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Prominent axillary lymph nodes on imaging can present
a diagnostic dilemma in patients with breast cancer, as well
as other oncological patients. Avid axillary lymph node up-
take of [18 F] FDG ipsilateral to COVID vaccine on PET/CT has
been reported in 54% of oncological patients, and in 37% of
patients this was deemed unlikely to be related to metastatic
disease [9] . Taking vaccination histories and giving vaccina-
tions contralateral to known malignancies was recommended
[9] . A case series of 4 breast cancer patients with metabol-
ically active axillary lymph nodes on PET/CT post COVID-19
vaccination all had biopsy proven reactive lymph nodes, illus-
trating the dilemma in this cohort [10] . Axillary lymph nodes
are the most common site for lymph node seeding in breast
cancer and are also the most common site for reactive lym-
phadenopathy post COVID-19 vaccination. In the setting of en-
larged /metabolically active axillary lymph nodes ipsilateral
to COVID-19 vaccination on PET/CT, axillary ultrasound at 4
weeks to document resolution has been suggested [10] . 

A case series of 3 patients describes mammographic find-
ings in the breast in conjunction with axillary adenopathy
post COVID-19 vaccination, 2 of which had clinical symp-
toms at presentation which were presumably vaccine-related
[11] . One patient presented 10 days post- vaccination with
lymphadenopathy /palpable lump, focal soft tissue thicken-
ing and erythema, demonstrating prominent axillary lymph
node with adjacent focal soft tissue changes on diagnos-
tic mammogram [11] . Vaccine related reactive lymphadeni-
tis could produce these findings. Focal asymmetry in con-
junction with lymphadenopathy was described in the other
2 patients one day post vaccination, with focal asymme-
try resolving on follow-up [11] . Resolving focal asymmetry
could represent summation artifact, as well as post-vaccine
local reactive changes which typically occur in the imme-
diate post-vaccination time frame described, with 1 patient
demonstrating concurrent arm, axillary, face /neck swelling
and showing correlative imaging findings of focal asymme-
try and skin thickening [11 ,12] . In their study, persistent lym-
phadenopathy seen on follow-up imaging in 2 of the 3 cases,
up to 27 days post-vaccine, was not pursued further to con-
firm resolution [11] . Malignancy has recently been reported
in persistent lymph nodes post COVID-vaccination in asymp-
tomatic screening mammography patients having no other
lymphadenopathy elsewhere in the body [13] . 

Diffuse axillary tail trabecular thickening post COVID-
vaccine as an isolated finding, without skin thickening, lym-
phadenopathy, and erythema is a novel finding and raises
the possibility of a mechanism besides local reactive changes.
Three of our patients had hypertension and obesity, both of
which place patients at greater risk of mortality with COVID-
19 [14] . Obesity is associated with increased severity and
lethality of COVID, as is hypertension [15 ,16] . One of our pa-
tients with both obesity and hypertension was previously hos-
pitalized for COVID-19 pneumonia ( Fig. 1 C). Another one of our
patients had COVID infection, with upper respiratory symp-
toms, 1 month prior to her 3rd vaccination (booster), and had
a history of obesity and pre-diabetes. Obesity-induced chronic
inflammation may precipitate hyperinflammation, cytokine
storm, ARDS and COVID-associated-coagulopathy (CAC) and
may lead to severe complications related to COVID [17] . Proin-
flammatory cytokines associated with hypertension may sim-
ilarly predispose to augmented immune response with ad-
verse course and severity of COVID infection [18] . Lung com-
plications in COVID infection may in part be auto-immune
mediated due to cross-reaction with pulmonary surfactant
protein, since 13 of the 24 pentapeptides in lung surfac-
tant are the same as those in spike glycoprotein in COVID-
19 [19] . This cross-reactivity has also been demonstrated in
other organs, as one study showed that SARS-CoV-2 anti-
bodies reacts with 28 of 55 diverse human tissue antigens,
including barrier proteins, gastrointestinal, thyroid and neu-
ral tissues, and others [20] . One of our patients had sclero-
derma, an auto-immune disorder which may predispose to
acquiring other auto-immune processes and potentially pre-
dispose to this mechanism of cross-reactivity to the vaccine.
The mRNA vaccine instructs cells to synthesize a portion of
the spike protein, which, like the native viral spike protein
/antigen, stimulates the immune system to synthesize anti-
bodies. These antibodies may demonstrate some degree of
cross-reactivity with human tissues due to the similarity of
human tissue constituents to the spike protein. The rare
occurrence of myocarditis post-vaccination is explained by
cross-reaction of antibodies to SARS-CoV-2 spike glycopro-
teins with structurally similar myocardial protein sequences
[21 ,22] . Risk and severity of myocarditis in the unvaccinated
setting from COVID far exceeds the risk of myocarditis from
vaccination, which is milder [23] . Myocarditis when occurring
is observed in the first 7 days post vaccination [23] . Our pa-
tients demonstrated diffuse trabecular thickening 2 days, 5
days, 3 days, 5 days, and 2 days post vaccination, all falling
within this time frame, potentially resulting from a simi-
lar immune-mediated mechanism heightened by underly-
ing pro-inflammatory conditions such as hypertension and/or
obesity (present in 4 of our patients). Local reactions typically
occur within 48 hours after vaccination (day 0 of vaccine to 2
days after vaccine), lasting between 1 and 2 days, and do not fit
all our patients timelines and presentations, since 2 of them
presented 5 days post-vaccine and none showed local soft tis-
sue swelling or skin thickening [12] . 

This is the first case series of ipsilateral reversible changes
of diffuse axillary tail trabecular thickening, seen as an iso-
lated finding in 3 of our 5 patients, on screening mammog-
raphy in totally asymptomatic patients in connection with
COVID vaccination (3 after 1st vaccination and 2 after 3rd
Moderna vaccination /booster), confirmed by complete res-
olution of all imaging findings on follow up. 4 of our 5 pa-
tients received Moderna and 1 received Pfizer vaccine. While
the findings we describe were seen in asymptomatic screen-
ing patients, clinical findings of focal soft tissue swelling or
the perception of a “lump” felt by the patient or the doc-
tor could prompt a diagnostic exam. Whether in the screen-
ing or diagnostic setting, recognition of these findings as a
sequela of COVID-19 vaccination would potentially obviate
many unnecessary biopsies and follow-ups that would strain
the healthcare system and cause unnecessary patient anxi-
ety. We would continue to recommend diagnostic work-up to
document resolution, as tumor infiltration can have an iden-
tical appearance. When accompanied by enlarged ipsilateral
axillary lymph nodes the differential diagnosis includes breast
cancer with axillary lymph node involvement. While inflam-
matory breast cancer in addition to mastitis could manifest
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as diffuse trabecular thickening, our cases lacked skin thick-
ening typically seen with these diagnoses. A larger study can
be performed to ascertain the frequency of imaging findings
intrinsic to the breast post-COVID vaccine. 

Patient consent 

The author was unable to obtain written consent from the
patient(s) or from the patient(s) relatives, despite attempts
to do so. Because of the public interest in publication, the
anonymization of the patient, and that attempts had been
made to contact the patient and their relatives, exceptional
agreement for publication of the case report was given by the
Editor-in-Chief of the journal Radiology Case Reports . 
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