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A B S T R A C T   

Introduction: After a vaccine administration, many people have localized symptoms such as pain, redness, 
warmth, swelling, itching and/or bruising, which usually improve in a few days. If the clinical symptoms do not 
improve in this period, a shoulder injury related to vaccine administration (SIRVA) should be ruled out. The most 
common cause of a SIRVA is an improper injection technique. Herein, we reported the first case of combined 
subacromial-subdeltoid bursitis and supraspinatus tendon tear which was apparently caused by an improper 
COVID-19 vaccination technique. 
Case presentation: A 51-year-old Thai female began to experience severe right shoulder pain about 3 hours after 
receiving a COVID-19 vaccination. Ultrasonography showed combined subacromial-subdeltoid bursitis and 
supraspinatus tendon tear. Her clinical symptoms gradually improved after treatment with an oral non-steroidal 
anti-inflammatory drug. Our investigation found that an improper injection technique had been used, namely 
inserting the needle too deeply, and using an incorrect landmark. 
Conclusion: We report a case of combined subacromial-subdeltoid bursitis and supraspinatus tendon tear 
following a second dose of the Oxford-AstraZeneca COVID-19 vaccine. This is a rare condition which is usually 
related to an incorrect injection technique. To reduce the chance of SIRVA, the healthcare worker giving the 
injection should pay careful attention to find the appropriate landmark, and ensuring the correct needle length 
and direction of the injection.   

1. Introduction 

After any vaccination, the vaccinated person may experience local 
(pain, redness, warmth, swelling, itching and/or bruising) or systemic 
(nausea, diarrhea, fever, headache, fatigue, chills, muscle or joint pain) 
symptoms [1]. These symptoms normally improve in a few days. If the 
clinical symptoms persist for more than 2–3 days, a shoulder injury 
related to vaccine administration (SIRVA) should be considered [2–6]. A 
SIRVA usually occurs due to an incorrect injection technique such as 
inappropriate needle direction or depth of penetration. This condition 
usually is the result of an immune response to an intrabursal inoculation 
which is a good response to oral non-steroidal anti-inflammatory drugs 
(NSAIDs), oral steroid, an intrabursal steroid injection and a physical 
therapy [7]. The end of last year, the COVID-19 vaccines have been 
widely administered due to the COVID-19 pandemic. There have to date 
been two case reports in the literature of a SIRVA after a vaccination. 
The first case of subdeltoid bursitis was reported 8 weeks after an 

Oxford-AstraZeneca COVID-19 injection (Serum Institute of India, 
India) [8]. The second case was reported by Chuaychoosakoon et al. in 
which a subdeltoid-subacromial-subcoracoid bursitis occurred 3 days 
following a Sinovac vaccination (Sinovac Biotech, China) [9]. In this 
study, we report a case of combined subacromial-subdeltoid bursitis and 
supraspinatus tendon tear after a second dose of the Oxford-AstraZeneca 
COVID-19 vaccine. This case is reported according to the SCARE criteria 
[10], with Ethical Committee approval from the Faculty of Medicine of 
Prince of Songkla University. 

2. Case presentation 

A 51-year-old Thai female with no pre-existing shoulder pain 
received an Oxford-AstraZeneca COVID-19 vaccine using a 25-gauge 
needle, 1.5 inches in length, in an injection site based on landmark of 
1 finger breadth below the midlateral border of the acromial process 
(Fig. 1). The needle direction was perpendicular to the skin at the 
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injection site. After returning home, the patient had developed right 
shoulder pain within 3 hours following the vaccination, and then 4 days 
later decided to see a doctor when the pain had not improved after 
taking over-the-counter drugs. A physical examination showed tender
ness over the deltoid area, with limited range motion of her right 
shoulder in all directions. Radiographs of the anteroposterior and lateral 
transcapular views of the right shoulder showed soft tissue swelling 
without fracture (Fig. 2A and B). The humeral head was displaced 
inferiorly with a widened acromiohumeral distance which could have 
been from joint effusion or distended subacromial-subdeltoid bursa. The 
greater tuberosity showed cortical irregularities and subcortical scle
rosis. Ultrasonography of the right shoulder showed subacromial- 

subdeltoid bursitis with synovial wall thickening, and internal septa 
(Fig. 3), tenodesis with small full-thickness tear at the posterior fiber of 
supraspinatus (Fig. 4). She was treated with oral NSAIDs, and her clin
ical symptoms gradually improved over the next few days (Fig. 5A–C). 

3. Discussion 

A SIRVA should be concerned if shoulder pain has not improved 
within a few days following a vaccination. In this patient, she had 
developed right shoulder pain following a second dose of COVID-19 
Oxford-AstraZeneca vaccine which had not improved in 4 days. The 
risk factors in her case were the landmark and needle-penetration depth 
of the injection. 

There have to date been two reported cases of a SIRVA following a 
COVID-19 vaccination. The first case was a 61-year-old male who pre
sented with right shoulder pain 8 weeks after of an Oxford-AstraZeneca 
COVID-19 injection [8]. His clinical symptoms were improved after 
received a short course of an oral steroid, vitamin D supplementation 

Fig. 1. The landmark used for the COVID-19 vaccination in this patient.  

Fig. 2. Initial radiographic images of the right shoulder in (A) anteroposterior, and (B) lateral transcapular views.  

Fig. 3. With the right shoulder in the external rotation position, an ultraso
nographic image over the lesser tuberosity and subscapularis in a long axis view 
showed a large amount of fluid in the subacromial-subdeltoid bursa in the 
anterior right shoulder. Hypoechoic subscapularis tendon was from anisotropy. 
(D; Deltoid muscle, Ssc; Subscapularis tendon and LT; Lessor tuberosity). 
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and a physical therapy. The second case was a 52-year-old Thai female 
who developed a right shoulder pain 3 days after receiving the Sinovac 
COVID-19 vaccine [9]. Ultrasonography showed 
subacromial-subcoracoid-subdeltoid bursitis. She was treated with an
tibiotics for 10 days, during which time her clinical symptoms were 
rapidly improved, and a post-treatment ultrasonography showed 
decreased bursal fluid. The risk factors of these two cases were the 
needle direction and penetration depth during their vaccinations, while 
in our case the risk factors were the landmark and length of needle. In 
our case, the patient complained of right shoulder pain within 3 hours 
after her COVID-19 vaccine injection, which persisted for 4 days without 
improving. When she was examined at the orthopedics clinic, an ultra
sonography which showed combined subacromial-subdeltoid bursitis 
and full-thickness supraspinatus tendon tear. Her pain gradually 
improved after she was prescribed as oral NSAIDs. 

Most SIRVAs involve rotator cuff tendinopathy without tearing and/ 
or bursitis, and are usually diagnosed by ultrasonography and/or MRI 
[7]. A few SIRVAs have involved rotator cuff tears which occurred 
following influenza, tetanus or human papillomavirus vaccinations. Our 
case is the first case to report a supraspinatus tendon tear following a 
COVID-19 vaccination. There are two hypotheses which could explain 
this type of rotator cuff tear. The first possibility was round in a case in 
2006 in which the patient had a preexisting rotator cuff tear without 
clinical symptom, until shoulder pain developed after a vaccination 
which was associated with synovial inflammation [11]. The second 
possibility is localized rotator cuff tendon inflammation because the 
rotator cuff tendons are located close to the bursa leading to the possi
bility of a rotator cuff tear. 

To reduce the risk of a SIRVA, all healthcare workers who will be 
giving injections should be carefully trained regarding the safe way to 
give vaccine injections. The common pitfalls of intramuscular vaccine 
injections are the needle direction, needle-penetration depth and an 
entry point of injection. In this case, the patient was injected using a 1.5- 
inch 25-gauge needle with the entry point 1 finger breadth below the 
midlateral border of the acromial process with the direction of the 
needle perpendicular to the skin. This distance was too small, and left a 
chance of the needle tip penetrating into a bursa or a rotator cuff, a risk 
which unfortunately happened, causing the SIRVA in this patient. The 
recommended injection site is 3 finger breadths below the midlateral 
border of the acromial process, because the mean distances between the 
middle part of the acromial process and the axillary nerve are 52.20 ±
4.21 mm with the arm at the side position and 49.66 ± 4.54 mm in the 
30◦ of arm abduction position [12]. The depth of needle-penetration 

should be at least 5 mm from the skin in a perpendicular direction [13]. 

4. Conclusions 

We report a case of combined subacromial-subdeltoid bursitis and 

Fig. 4. With the right shoulder in the modified Crass position, an ultrasono
graphic image in a short axis view of supraspinatus tendon showed a large 
amount of fluid in the subdeltoid bursa with subjacent small full-thickness tear 
at the posterior fiber of supraspinatus. 

Fig. 5. Comparing range of motion between right and left shoulders after 
conservative treatment (A) external rotation in arm at side, (B) forward flexion 
and (C) internal rotation. 
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supraspinatus tear following a second dose of the Oxford-AstraZeneca 
COVID-19 vaccine. This is a rare condition which is usually related to 
an incorrect injection technique. To reduce the chance of SIRVA, the 
appropriate landmark, needle length and direction should be confirmed. 
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