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ARTICLE INFO ABSTRACT

Keywords: Introduction: After a vaccination, patients frequently have clinical symptoms of pain and swelling over the in-
COVID-19 jection area which usually resolve 2-3 days after the injection. If the symptoms do not improve, a shoulder injury
Pain related to vaccine administration (SIRVA) will be considered, perhaps related to an improper injection technique.
f/}:;:il:::ion Herein we report our first case of a SIRVA after a Sinovac COVID-19 vaccination which occurred due to deep

penetration and direction of the needle. The clinical symptoms of the patient improved after treatment with
combined oral non-steroidal anti-inflammatory drugs and a short course of intravenous antibiotic.

Case presentation: A 52-year-old Thai male without prior shoulder pain had a Sinovac COVID-19 vaccination at
his right shoulder. The injection was given by a nurse using a 27-gauge needle, 1.5 inches in length. The injection
landmark was 3 finger breadths below the midlateral edge of the acromial process. The direction of the needle
was 45° to the skin cephalad. Three days after receiving the vaccine the patient began to have right shoulder pain
with limited range of motion and acute fever. He was admitted for medical treatment which his clinical
symptoms gradually improved.

Conclusion: We report a case of subacromial-subcoracoid-subdeltoid bursitis following a Sinovac COVID-19
vaccine injection. This condition is rare, and usually related to an incorrect vaccination technique. To avoid
this complication, nurses should identify the correct landmark, use an appropriate needle length, and point the
needle in the correct direction.

1. Introduction

After a COVID-19 vaccination, adverse effects can occur, divided into
systemic and local effects. Systemic adverse effects include headache,
fever, fatigue, chills, nausea, diarrhea, unusual muscle pain and unusual
joint pain, while local adverse effects include pain, redness, swelling,
warmth, itching, tenderness and bruising [1]. Patients frequently have
one or more of these clinical symptoms around the injection area, which
usually resolve 2-3 days after the injection. If the symptoms do not
improve, a shoulder injury related to vaccine administration (SIRVA)
will be considered, perhaps related to an improper injection technique.
SIRVA is a rare condition, usually related to an influenza vaccination
[2-6]. The pathogenesis of this condition is an immune response to
intracapsular inoculation after vaccination [7], which is usually treated
with medications such as oral non-steroidal anti-inflammatory drugs [6]
or an intrabursal steroid injection [4,5]. For the COVID-19 vaccinations,
there has to date been only one report of a SIRVA following an
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Oxford-AstraZeneca COVID-19 injection (Serum Institute of India,
India). In this study, we report the first known case of SIRVA after a
Sinovac COVID-19 vaccination (Sinovac Biotech, China). This case is
reported according to the SCARE criteria [8], with Ethical Committee
approval from the Faculty of Medicine of Prince of Songkla University
(REC 64-320-11-1).

2. Case presentation

A 52-year-old Thai male without prior shoulder pain had a Sinovac
COVID-19 vaccination at his right shoulder. The injection was given by a
nurse using a 27-gauge needle, 1.5 inches in length. The injection
landmark was 3 finger breadths below the midlateral edge of the acro-
mial process. The direction of the needle was 45° to the skin cephalad
(Fig. 1).

Three days after receiving the vaccine the patient began to have right
shoulder pain with limited range of motion and acute fever. A physical
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Fig. 1. Photograph of the patient receiving the Sinovac COVID-19 vaccine.

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

Fig. 3. Serosanguinous
right shoulder.
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fluid after aspiration from a subdeltoid bursa of

examination showed swelling at the right deltoid area, with limited
range of right shoulder motion. Anteroposterior and lateral radiographic
images of the shoulder showed degenerative change without fracture
(Fig. 2A and B). The initial laboratory investigations were white blood
cell count 7160/pL, hematocrit 38.0%, hemoglobin 12.8/dL, poly-
morphonuclear neutrophils 65.2%, lymphocytes 16.9%, eosinophils
13.4%, monocytes 4.2%, platelets 273,000/puL, ESR 9 mm/hr and CRP
3.5 mg/L. To rule out septic arthritis of the right shoulder, the patient
was sent for ultrasonography which showed subacromial-subcoracoid-
subdeltoid bursitis. The bursa was aspirated under ultrasonography
guidance and 5mL of serosanguinous fluid was removed (Fig. 3) and sent
for cell analysis, gram stain and culture. The joint fluid analysis showed
white blood cell count 45,500 cells/mm®, monocytes 1%, poly-
morphonuclear neutrophils 99%, red blood cell count 23,400 cells/
mm?, and no crystal. No organisms were found in joint fluid by in the
gram stain and culture evaluations. He was admitted for an intravenous
cefazolin (4000 mg/day) for 3 days then changed to oral cefalexine
(1000 mg/day) for 7 days. During admission, his clinical symptoms
gradually improved. He had no fever after 1 day of admission. He could
slowly increase movement in his right shoulder and was able to tolerate
passive motion of his right shoulder after 3 days. He was sent for post-
treatment ultrasonography (Fig. 4A) which showed decreased fluid in
the bursas compared with the pre-treatment ultrasonography (Fig. 4B).
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Fig. 4. Ultrasonography: (A) Post-treatment ultrasonography showed decreased fluid in the bursas compared with (B) the pre-treatment ultrasonography.

3. Discussion

SIRVA is a rare condition following vaccine injection within 48 hours
which is usually related to influenza vaccinations [2-6]. In this case, the
patient developed right shoulder pain 72 hours following a Sinovac
COVID-19 vaccine injection. The risk factors in this case were length and
direction of needle during the injection.

There has to date been only one case report of a SIRVA following an
Oxford-AstraZeneca COVID-19 injection, reported by Rodrigues et al.
[9] This case was not a usual SIRVA case because the clinical symptoms
did not appear until 8 weeks following the vaccination. The clinical
symptoms of the patient in our study developed within 3 days following
the vaccine injection. To reduce the risk of SIRVA, nurses are trained to
follow two main steps in a shoulder vaccine injection. First, the entry
point of the needle should be inferior to the extended subdeltoid bursa
and higher than the axillary nerve. A study by Bodor and Montalvo
showed that the subdeltoid bursa extends approximately 3.0-6.0 cm
below the lateral edge of the acromial process and medial to the lateral
border of the acromial process at a depth of 0.8-1.6 cm [10]. The
location of the axillary nerve depends on the shoulder position. A study
by Chuaychoosakoon and Suwannaphisit measured the distances from
the lateral edge of the acromial process to the axillary nerve in different
arm positions and found that the mean distances from the mid-lateral
edge of the acromial process to the axillary nerve with the arm at the
side and with 30° of arm abduction were 52.20 + 4.21 and 49.66 + 4.54
mm, respectively [11]. For clinical practice, there are two recommen-
dations about an intramuscular injection at the deltoid area from two
studies. Nakajima et al. [12] recommends that intramuscular injections
should be given at the intersection between the anteroposterior axillary
line and perpendicular line from the mid-lateral of the acromial process,
with at least 5 mm needle depth perpendicular to the skin. Another study
from the National Immunization Technical Advisory Groups in Ireland,
New Zealand and USA recommend injections should be given into the
deltoid muscle 2-3 finger breadths below the mid-lateral acromial
process [13].

4. Conclusions

We report a case of subacromial-subcoracoid-subdeltoid bursitis
following a Sinovac COVID-19 vaccine injection. This condition is rare,
and usually related to an incorrect vaccination technique. To avoid this
complication, nurses should identify the correct landmark, use an
appropriate needle length, and point the needle in the correct direction.
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