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We present 3 cases reporting the normal appearance of the post COVID-19 vaccination on
shoulder MRI exams. All 3 patients were imaged 1 to 5 days post-vaccination for unrelated
MSK shoulder symptoms, and none reported any symptoms besides mild shoulder discom-
fort for a day or 2 following vaccine administration. All 3 patients demonstrated charac-
teristic deltoid edema, quadrilateral space region edema and axillary nodal prominence.
Vessel prominence with t2 and t1 increased signal draining to the approximate location of
the quadrilateral space and axilla was an associated feature. The normal appearance of the
covid-19 vaccine on shoulder MRI has not been previously described, and recognition by the
radiologist will prevent erroneous differential diagnosis, unnecessary medical workups, and
detract from the clinically relevant pathological imaging findings in patients with shoulder
pain.
© 2021 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/)
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Introduction

Millions of COVID-19 vaccination doses have already been de-
livered and administered in the United States [1], most com-
monly into the belly of the deltoid muscle [2-5]. The most com-
mon reported side effect is pain at the injection site (77.8%)
followed by swelling (6.3%) and redness (5.9%), which are typ-
ically mild and transient [2]. Serious side effects are very un-
usual. Unliteral axillary adenopathy (and less commonly cer-
vical adenopathy) has been reported following COVID vaccina-
tion, causing a particular diagnostic dilemma for breast radi-

ologists and oncologists [6]. This axillary adenopathy has been
estimated to generally resolve in 5 weeks [7]. However, the re-
ported studies are often small studies and generally discuss
patients imaged greater than a week following vaccine admin-
istration.

Imaging features of the COVID-19 vaccine on shoulder MRI
have not been described. We present the imaging appearance
of this vaccine injection in 3 patients; all imaged less than 5
days from vaccine administration. Characteristic features may
allow the radiologist to diagnose or suggest a vaccine-related
inflammatory reaction even in the absence of this relevant
history.

Fig. 1 - Shoulder imaging of a 21 year-old man 24 hours following COVID vaccine injection. (A) Axial PDFS demonstrates
edema in the deltoid muscle secondary to the primary injection site (Yellow Arrow); there is also inflammation with mild
early adenopathy in the axillary region (Red Arrows). (B) Coronal T2 FS demonstrates edema in the deltoid muscle
secondary to the primary injection site (Yellow Arrows); there is inflammation in the approximate location of the
quadrilateral space (Red Arrows). (C) Coronal T2FS demonstrates prominence draining vessels and/or lymphatics extending
from the deltoid inflammation (Yellow Arrows) to the region of the quadrilateral space (Red Arrow). (D) Coronal T1 images
demonstrate an unusual increased T1 signal in the vessels and/or lymphatics extending to the approximate region of the
quadrilateral space (Yellow Arrows). Color version of figure is available online.
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Fig. 2 - Shoulder imaging of a 26 year-old female 4 days following COVID vaccine injection. (A) Axial PDFS demonstrates
edema in the deltoid muscle with extension to the approximate location of the quadrilateral space (Yellow Arrows); there is
also adenopathy in the axillary region (Red Arrows). (B) Sagittal PDFS demonstrates edema in the region of the quadrilateral
space, which surrounds the long head of the triceps (Yellow Arrows); there are small adjacent lymph nodes (Red Arrows). (C)
Coronal T2FS demonstrates prominence draining vessels and/or lymphatics extending from the deltoid inflammation
(Yellow Arrows) to the inflamed region of the quadrilateral space (Red Arrow). (D) Coronal T1 images demonstrate an
unusual increased T1 signal in the vessels/lymphatics extending to the approximate region of the quadrilateral space

(Yellow Arrows). Color version of figure is available online.

Case Report

Case 1

A 21 year-old male with a history of right-sided shoulder pain
acquired from old hockey injuries with persistent clicking ob-
tained an MRI of his right shoulder 24 hours after receiving
the second dose of his Pfizer-BioNTech Covid-19 vaccination
in the right shoulder. The patient reported that 15 hours af-
ter his vaccination he noticed swelling anteriorly towards the
axilla and some mild swelling of cervical lymph nodes. There
was mild tenderness without discoloration. overlying the del-
toid injection site. These injection symptoms subsided in two
days. See Figure 1 for images and associated findings.

Case 2

A 26 year-old female received her first Pfizer-BioNTech Covid-
19 vaccination four days before a left shoulder MRI for pain
following an MVC 7 days prior. She reported only mild injec-
tion symptoms without any adenopathy that she noticed. On
1 month follow-up, she again reported no axillary swelling or
any deltoid pain. See Figure 2 for images and associated find-
ings.

Case 3

A 34 year-old female received her second dose of the Pfizer-
BioNTech COVID-19 vaccination 5 days before imaging for
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Fig. 3 - Shoulder imaging of a 34 year-old female 5 days following COVID vaccine injection. (A) Axial PDFS demonstrates
edema in the deltoid muscle with extension to the approximate location of the quadrilateral space (Yellow Arrows); there is
also adenopathy in the axillary region (Red Arrow). (B) Coronal T2FS demonstrates axillary adenopathy (Red Arrows). (C)
Coronal T2FS demonstrates prominence draining vessels and/or lymphatics extending from the deltoid inflammation to the
region of the quadrilateral space (Yellow Arrows). (D) Coronal T1 images demonstrate unusual increased T1 signal in the
vessels and/or lymphatics extending to the approximate region of the quadrilateral space (Yellow Arrows). Color version of

figure is available online.

shoulder pain following an MVC 3 weeks prior. She reported
some limited range of motion and mild shoulder pain follow-
ing the MVC. She reported mild deltoid discomfort for ‘a day
or two’ following the vaccination, but no symptoms she could
relate to the injection at the time of imaging or on a follow-up
call. See Figure 3 for images and associated findings.

Discussion

Axillary and cervical lymphadenopathy has been well de-
scribed in patients receiving the COVID-19 vaccine [8,9].
Rare shoulder complications of the COVID-19 vaccine include

myositis, calcific myositis, and subacromial-subdeltoid bur-
sitis [10-12]. These complications have been previously de-
scribed in pre-COVID vaccinations administration and have
been termed ‘shoulder injury related to vaccine administra-
tion’ (SIRVA) [13]. No imaging features of these complications
were present in our subjects.

Quadrilateral space region edema and inflammation fol-
lowing COVID injection has, to our knowledge, not been pre-
viously described and the approximate location of the quadri-
lateral space appears to be the intermediary station for lym-
phatic and/or venous drainage before extension to the axilla.
There is a paucity of literature on lymphatic drainage of the
right upper extremity and particularly of the deltoid [14]. The
adjacent triangular intramuscular space has been described
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as a lymphatic station for upper back melanoma metastasis
[15]. It is possible the inflammation we have described as cen-
tered in the quadrilateral space involves some of the adja-
cent spaces as definitive boundaries may be challenging by
imaging. In our reported cases, patient 1 was imaged closest
to the date of vaccine administration and demonstrated the
greatest diffuse axillary edema and/or inflammation with only
mild axillary nodal prominence compared to the patients im-
aged later. Whether the patient received the first or second
dose did not seem to affect imaging features in our small co-
hort. The Pfizer-BioNTech and Moderna Covid-19 vaccinations
are mRNA vaccinations that use pieces of mRNA within lipid
nanoparticles that are injected intramuscularly [2,3]. Previous
studies on lipid injections in the deltoid and biceps brachii
demonstrated significant variability in the resolution of the
lipid material on MRI ranging from 1 to 16 days depending
on the dose and muscle injected with histologic evidence of
residual lipid below the resolution of MRI [16,17]. All 3 patients
demonstrated vessel prominence with increased T2 and un-
usual ill-defined increased T1 signal in some of the larger ves-
sels extending from the deltoid region to the approximate re-
gion of the quadrilateral space. (Figures 1-3)

All 3 patients demonstrated diffuse increased T2 signal in
the deltoid muscle consistent with edema and/or inflamma-
tion and the direct injection of the COVID vaccine (Figures 1-3).
Imaging features of this vaccine inflammatory reaction in the
deltoid could be erroneously interpreted as strain, tear, myosi-
tis, or denervation injury, depending on the imaging pattern.
This edema tracked to the approximate location of the quadri-
lateral space, where all 3 demonstrated considerable edema
and/or inflammation (Figures 1-3). Imaging features of the in-
flammatory vaccine reaction in the approximate location of
the quadrilateral space and axilla and associated lymphat-
ics and/or vessels could be misinterpreted as regional mus-
cle strain, DVT, brachial plexus injury, neoplasm, or nonspe-
cific infectious and/or inflammatory conditions depending on
imaging features [18,19].

With the millions of doses that have already been given and
are continuing to increase each day, it is essential for radiol-
ogists to recognize the normal shoulder and axillary MRI ap-
pearance of patients who have recently received the COVID-19
vaccination to avoid further unnecessary testing and subtract
from the actual underlying pathology in shoulders presenting
with shoulder pain. This study may also add to the existing
literature on deltoid lymphatic drainage.

Patient consent

Written informed consent was obtained by all patients
present in study.
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