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Subacromial-subdeltoid bursitis following COVID-19 vaccination:
a case of shoulder injury related to vaccine administration (SIRVA)
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Abstract

Vaccination injection site adverse reactions are usually mild and transient, and post-vaccination musculoskeletal symp-
toms, such as myalgia and arthralgia, are very common. Shoulder injury related to vaccine administration (SIRVA), defined
as shoulder pain and limited range of motion occurring after the administration of a vaccine intended for intramuscular
administration in the upper arm, is a well-established condition in the medical literature, yet underreported. In such cases,
subacromial-subdeltoid bursitis may occur, leading to shoulder dysfunction and ongoing pain. Millions of doses of vac-
cines for the prevention of COVID-19 have been administered to adults worldwide during the pandemic. We report a case
of subacromial-subdeltoid bursitis after COVID-19 vaccination, related to the unintentional injection of vaccine solution
into the bursa resulting in a robust immune-mediated inflammatory reaction.
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Introduction

Vaccination injection site adverse reactions are common,
and symptoms are usually mild and transient [1-3], with
pain, swelling, and redness at the site of injection being the
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most common clinical findings [3, 4]. Cases of shoulder
injury related to vaccine administration (SIRVA), defined
as shoulder pain and limited range of motion occurring after
the administration of a vaccine intended for intramuscular
administration in the upper arm, have been reported in the
medical literature [2, 3, 58], and influenza is the most fre-
quently vaccine reported [1, 3, 9, 10]. Although subacro-
mial-subdeltoid bursitis is a common health problem with a
prevalence of approximately 1% in the general US popula-
tion [11], its occurrence within the context of SIRVA is still
underreported in the literature.

The relationship between vaccine injection into synovial
tissue and inflammation of the structures underlying the del-
toid muscle has been well established [3—9]. In this setting,
bursitis, adhesive capsulitis, and glenohumeral synovitis
may occur [3-9], with potential need for medical assistance
due to severe prolonged pain and joint mobility restriction
[1, 5]. In the past 2 years, much has been studied about the
multi-systemic involvement of COVID-19. However, poten-
tial adverse effects related to global COVID-19 vaccination
still need to be further explored.

To our knowledge, this is the first case reported of post-
vaccination subacromial-subdeltoid bursitis after a COVID-
19 vaccination due to the unintentional injection of vaccine
solution into the bursa, resulting into a robust immune-
mediated inflammatory reaction. Raising awareness of this
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underreported potential complication is crucial, as millions
of people receive the injection with the ongoing roll-out of
COVID-19 vaccination programs. The large number of vac-
cine doses administered daily [12] can lead to a significant
increase in workload and rushed procedures, and as a con-
sequence, the risk of inappropriately injected vaccines can
also rise.

Case report

A 61-year-old woman presenting with excruciating pain and
tenderness at the injection site in her right shoulder within
30 min after receiving her first shot of COVID-19 vaccine
(Oxford-AstraZeneca, Serum Institute of India). She voiced
concern about vaccine administration, specifically that the
injection had been administered “too high” in the arm.
Informed consent was obtained from the subject described
in this report.

Photographs of the patient while receiving the vaccine
were taken and confirmation of the incorrect technique
used was noticed. The injection was administered at the
level of two fingerbreadths of the lateral border of the acro-
mion, which is considered higher than the recommendation
(Fig. 1).

Initial treatment included ice pack, topical diclofenac
cream, and a combination of caffeine, carisoprodol, sodium

Fig. 1 Photograph of the patient
receiving her first dose of the
COVID-19 vaccine (Oxford-
AstraZeneca, Serum Institute

of India) in Brazil’s vaccination
program into the upper third of
the right deltoid muscle, which
is considered higher than the
recommended area (red circle)
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diclofenac, and paracetamol for 5 days from the vaccine
injection.

Eight weeks after the vaccination, the patient was still
experiencing persistent pain in the right shoulder and
reduced range of motion with inability to perform daily
activities. Upon physical examination, there was mild swell-
ing of the upper arm and localized shoulder tenderness
around the top of the humeral head and deltoid. Active and
passive ranges of motion were evaluated through orthopedic
maneuvers. The strength of the rotator cuff muscles and the
normal passive range of motion were preserved. The active
range of motion in the shoulder was limited with active pain-
ful arc (45° of abduction, 20° of extension, 45° of flexion).
Neer’s, Hawkins’, Yocum’s, and O’Brien’s tests were posi-
tive, while Jobe’s and Patte’s tests were negative. Gerber’s
test was not performed due to pain complaints. Physical neu-
rovascular exam was normal.

Routine X-rays of the shoulder were performed and did
not provide helpful diagnostic information (Fig. 2a). Shoul-
der MRI and ultrasound 8 weeks after vaccination supported
a diagnosis of subacromial-subdeltoid bursitis and rotator
cuff tendinopathy (Fig. 2b—f). The fluid-filled subacromial-
subdeltoid bursa was greater than is commonly seen for
overuse bursitis caused by mechanical stress. The correla-
tion with hypertrophic synovial tissue raised the hypothesis
of an underlying inflammatory cause.

The patient started prednisone oral treatment, vitamin
D supplementation, and a physical therapy regimen to

Recommended
injection site
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Fig.2 Subacromial-subdeltoid bursitis on the right shoulder 8 weeks
after the COVID-19 vaccination. (a) Radiograph of the right shoulder
in AP view shows soft tissue density of fat pad adjacent to the sub-
acromial-subdeltoid bursa (arrow). The (b) coronal and (c) sagittal
T2-weighted fat-suppressed MR images, and the (d) axial proton den-
sity-weighted axial image demonstrating the lateral to medial exten-
sion of fluid in the subacromial-subdeltoid bursa (arrowheads) with
synovial hypertrophy (red arrows). Supraspinatus tendinosis is seen
with the signal-alteration (asterisk). Ultrasound of the right shoulder
(e) demonstrates hypoechoic fluid accumulation within the subacro-
mial-subdeltoid bursa (arrowheads) more than 3.0 mm. Thickening of
the bursal walls is also noted (arrow). (f) Longitudinal power Doppler
sonogram shows moderate increase of surrounding perfusion in adja-
cent soft tissue (arrows)

preserve the range of motion, in an attempt at minimiz-
ing potential complications, such as adhesive capsulitis.

As past medical history, the patient had diagnosed
hypothyroidism due to Hashimoto’s thyroiditis, also
known as chronic lymphocytic thyroiditis, treated with
sodium levothyroxine for 21 years. No medical history of
inflammatory arthropathy or previous COVID-19 infec-
tion was reported.

Discussion

A diagnosis of shoulder injury related to vaccine admin-
istration (SIRVA) was made due to the rapid onset of pain
after intramuscular vaccine administration in a patient with
no prior history of chronic pain or inflammatory diseases
in the affected shoulder combined with findings consistent
with a local immune-mediated inflammatory reaction. The
key to recognizing SIRVA is that the pain usually begins
within 48 h of vaccine administration, which may persist
for months. Symptoms include associated weakness and
impaired mobility, without improvement with over-the-
counter analgesics [5].

Millions of doses of vaccines for the prevention of cor-
onavirus disease 2019 have been administered to adults
around the world during the COVID-19 pandemic [12].
Immunization using the COVID-19 vaccine AstraZen-
eca of individuals 18 years of age and older has been
done since emergency use authorization for the shot on
December 30, 2020, in the UK by the UK Medicines and
Healthcare products Regulatory Agency (MHRA) [13].
AstraZeneca’s COVID-19 vaccine has been approved for
emergency supply in Brazil on January 17, 2021, by the
Brazilian Health Regulatory Agency (ANVISA) [14].
This vaccine should be given in two separate doses by an
authorized vaccinator as an intramuscular injection only,
preferably into the deltoid muscle[15].

One dose of COVID-19 vaccine contains 5x 10 [10]
viral particles in 0.5 ml of solution. The active substance
of COVID-19 vaccine AstraZeneca is a monovalent
vaccine composed of a single recombinant, replication-
deficient chimpanzee adenovirus (ChAdOx1) vector, that
codes for the S glycoprotein of SARS-CoV-2 (ChAdOx1-S
[recombinant]) [15].

The most common side effects reported with COVID-
19 vaccine AstraZeneca, which may affect more than 1 in
10 people, were tenderness (63.7%) and pain (54.2%) at
the injection site. Myalgia (44.0%) and arthralgia (26.4%)
were common musculoskeletal side effects reported. Dur-
ing the clinical trials, a majority of adverse reactions
reported were mild to moderate in nature and resolved
within a few days, with some lasting for a week after vac-
cination. When compared to the first dose, adverse reac-
tions reported after the second dose were milder and less
frequent [15].

Our patient developed shoulder pain shortly after vac-
cination, possibly due to her vaccine being administered
inadvertently higher than recommended (Fig. 3) [4, 7].
Atanasoff and colleagues, in a retrospective study about
SIRVA, reported that in 93% of the cases, shoulder pain
occurred less than 24 h after vaccination and immediately
following injection in 54% [2].
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Fig.3 a Deltoid muscle is recommended for routine intramuscular
vaccination for adults. The safest anatomical site in adults of both
sexes would be approximately 7-13 cm (three fingerbreadths) below
the mid-acromion, anatomically midway between the acromion and
the deltoid tuberosity (red circle). Intramuscular injections are admin-
istered at an angle between 72 to 90° to the skin. A 2.5-cm (l-in.)

This adverse reaction can also be caused when the
injection is too deep, going through the muscle and into
the bursa [4, 7, 8, 10]. Bodor and Montalvo found that the
subdeltoid bursa extended from 3.0 to 6.0 cm beyond the
lateral border of the acromion at a depth from 0.8 to 1.6
cm [7] which could be easily reached by the 2.5-cm (1-in.)
needle used for the injection in our patient. Guidelines
for proper administration, including explicit instruction to
avoid the upper third of the deltoid, would help to reduce
the risk of penetrating the bursa during vaccine injections
[2]. Inappropriate technique could potentially reduce vac-
cine efficacy or increase the risk for local adverse reactions
[4, 10].

The patient demonstrated reduced active range of motion
and ongoing shoulder pain that lasted for at least 8 weeks
after receiving her first shot of the COVID-19 vaccine. The
most common findings upon examination of patients with
SIRVA are an active painful arc, with the severity and dura-
tion of shoulder dysfunction varying among patients, which
may ultimately last for years [2].

Imaging studies from our patient supported a diagnosis of
subacromial subdeltoid bursitis and rotator cuff tendinopa-
thy. Subacromial subdeltoid bursitis is considered a known
but rare cause of vaccine-related morbidity [7]. In a study of
influenza vaccination, the analysis found an increased risk
of 7.8 for subdeltoid bursitis with the onset of symptoms
within 3 days after vaccination [3]. MRI findings usually
include fluid collections in the deep deltoid or overlying the
rotator cuff tendons, bursitis, fluid “greater than typically
seen”’ within the bursa, tendonitis, and rotator cuff tears [2].

@ Springer

needle depth is appropriate for most patients; it is long enough to
reach the muscle mass and prevent overpenetration. b The upper third
of the deltoid muscle should not be used for vaccine injections. An
angle close to 45° is not recommended for intramuscular vaccina-
tions, as it can lead to the application of the vaccine in the dermis or
subcutaneous

Shoulder injury originating from vaccination is usually
greater than would be expected from a simple needle trauma.
A robust synovial inflammation may be seen and septic
arthritis is a differential diagnosis and should be excluded
[8]. Non-invasive imaging studies, such as MRI or ultra-
sonography, can be helpful in differentiating this condition
and other more common pathologies (e.g., arthritis, rotator
cuff tears, calcific tendonitis).

In cases in which severe local or systemic signs or symp-
toms are present and SIRVA is suspected, non-invasive
imaging evaluation may be required immediately to rule out
inflammatory conditions or infection and to determine the
level and type of damage, especially when the symptoms
persist and additional invasive procedures, such as steroid
injections, might be considered [2].

When an individual is vaccinated, vaccine antigen—anti-
body interaction reaction caused by vaccination at the local
site is expected to be transient and resolve as the antigen is
cleared from the soft tissues over a period of several days
[2]. However, in cases in which vaccine solution is inad-
vertently injected into the synovial space of the shoulder,
pre-existing antibodies in the synovial tissues from previous
infection or past-vaccination, may lead to a more prolonged
inflammatory response [2].

Some authors [2] believe that this type of phenomenon
is a result from injection of a vaccine antigen from which
a person has previously been sensitized, rather than due
to a specific vaccine. Although COVID-19 is a new infec-
tious disease and the population is receiving COVID-19
vaccines for the first time, and although the patient had not
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been previously directly exposed to the coronavirus, it is
unlikely that an adult would not have had previous exposure
to an adenovirus in the past, which is in fact a component of
COVID-19 vaccine AstraZeneca.

The majority of patients may have persistent symptoms
including pain and a limited range of motion [2, 5]. In many
cases, resting and anti-inflammatory medications can lead
to symptom resolution within a few weeks [3]; however, in
some cases, an injection of a corticosteroid over time may
be required[2, 5]. Surgical intervention can be performed in
refractory cases [2, 10, 16].

The diagnosis of SIRVA should be considered in patients
with established symptoms of shoulder pain following a vac-
cination. Vaccine administration in the upper third of the
deltoid area can have long-lasting consequences unrelated to
the specific vaccine administered. Awareness of the potential
for inducing a prolonged immune-mediated inflammatory
reaction if a vaccine antigen is injected into synovial tissue
structures underlying the deltoid muscle should be empha-
sized, as well as careful consideration given of proper injec-
tion technique when administering shoulder intramuscular
vaccinations.

SIRVA is well established in the medical literature [5,
17]; however, it is still an underreported condition. To our
knowledge, this is the first case report with a causal relation-
ship following a COVID19 vaccination. SIRVA is a prevent-
able condition if the vaccine is administered properly. Mil-
lions of vaccines for COVID-19 are being administered daily
to adults worldwide due to the pandemic; thus, the number
of vaccines injected inappropriately can likewise increase.
Shoulder injuries should be considered one of the potential
adverse effects of the vaccination.
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