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Abstract 

Background  Shoulder injury related to vaccine administration (SIRVA) is a rare but increasing complication after 
vaccination. The aim of this study was to increase awareness of post-vaccination shoulder pain and to investigate 
the effect of the clinical condition of the shoulder before vaccination on the loss of function that may occur after 
vaccination.

Methods  This prospective study included 65 patients aged > 18 years who were diagnosed with unilateral shoulder 
impingement and/or bursitis. The first vaccination was performed on the shoulders with rotator cuff symptoms, then 
the second vaccination was performed on healthy shoulders of same patients as soon as the health system allowed. 
Pre-vaccination MRI of the symptomatic shoulders of the patients was performed and VAS, ASES and Constant scores 
were evaluated. At 2 weeks after vaccination of the symptomatic shoulder, scores were reassessed. For the patients 
with changes in the scores, MRI was performed again and the treatment of all patients was started. A second vac-
cination was given to asymptomatic shoulders and the patients were recalled two weeks later and their scores were 
evaluated.

Results  After vaccination, the symptomatic shoulder of 14 patients was affected. No clinical changes were observed 
in the asymptomatic shoulders after vaccination. The VAS scores of the symptomatic shoulders evaluated after vac-
cination were significantly higher than the scores evaluated before vaccination (p = 0.001). The ASES and Constant 
scores of symptomatic shoulders evaluated after vaccination were significantly decreased compared to the scores 
evaluated before vaccination (p = 0.001).

Conclusions  Exacerbation of symptoms may occur if symptomatic shoulders are vaccinated. Before vaccination, a 
detailed anamnesis should be taken from the patients and vaccination should be performed to the asymptomatic 
side.
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Introduction
As a result of the COVID-19 pandemic, the number of 
people vaccinated worldwide has increased compared to 
previous years. With the increase in vaccinations, there 
has also been an increase in the number of patients 
admitted to the hospital with shoulder pain in our daily 
clinical practice. Administration of vaccines to the shoul-
der area has been associated with a specific side effect 
known as "shoulder injury related to vaccine adminis-
tration" (SIRVA), which is particularly associated with 
influenza vaccines [1, 2]. SIRVA may include shoulder 
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pain and limited range of motion with many findings 
including adhesive capsulitis, tendinitis, subacromial-
subdeltoid bursitis, and partial rotator cuff tears [3]. The 
literature related to SIRVA and COVID-19 vaccines is 
very limited, consisting only of case reports [4–7].

According to our observations, some patients who 
were being followed up with conservative treatment for 
reasons such as subacromial-subdeltoid bursitis, or par-
tial rotator cuff tear, were determined with exacerba-
tion in the symptomatic shoulder after vaccination. It 
has been determined that there is not enough data in 
the orthopedic literature on this subject and there is not 
enough awareness [8]. The aim of this study was to clini-
cally and radiologically evaluate the post-COVID-19 vac-
cination symptoms of such patients, who are frequently 
seen in orthopedic practice, to investigate the differences 
between asymptomatic and symptomatic shoulders after 
vaccination, and to raise awareness of shoulder pain 
increasing after vaccination.

Materials and method
This prospective, single-centre study was conducted on 
patients who presented at the Orthopedics Clinic with 
shoulder pain between January and September 2021. 
Approval for the study was granted by the Institutional 
Review Board. Informed consent was provided by all 
patients. The study was conducted in accordance with 
the principles of the Helsinki Declaration.

The study inclusion criteria were as follows:

1)	 Patients aged > 18 years
2)	 Having not been vaccinated before and agreeing to 

be vaccinated
3)	 A diagnosis of unilateral impingement syndrome or 

subacromial-subdeltoid bursitis
4)	 No previously shoulder pathology at the contralateral 

side
5)	 Acceptance of the Pfizer-BioNTech COVID-19 

(BNT162b2) vaccine

The study exclusion criteria were defined as age < 18 years, 
patients who refused to be vaccinated, had been vaccinated 
before, or did not accept the Pfizer-BioNTech COVID-19 
(BNT162b2) vaccine, patients with bilateral shoulder prob-
lems, with partial or full-thickness rotator cuff tears, acro-
mioclavicular joint pain, glenohumeral joint pain, pain due 
to instability or post-traumatic pain, and patients with a 
history of shoulder surgery. See flow chart in Fig. 1.

After anamnesis and physical examination of all 
patients who presented at the clinic with shoulder pain, 
an magnetic resonance imaging (MRI) was performed 
on the symptomatic shoulder. Evaluations were then 

made with the visual analog scale (VAS), American 
Shoulder and Elbow Surgeons (ASES) score and the 
Constant score of both the symptomatic and asymp-
tomatic shoulders of all the patients who agreed to 
participate in the study and met the conditions. The 
Pfizer-BioNTech COVID 19 (BNT162b2) vaccine was 
applied to the symptomatic shoulders. The patients 
were re-evaluated at 2 weeks after the vaccination, and 
the VAS, ASES and Constant scores of the vaccinated 
symptomatic shoulders of all patients were re-eval-
uated. MRI was performed again in all patients who 
had an increase in shoulder pain and a change in their 
scores. MR images were evaluated by two authors expe-
rienced in shoulder.After the evaluations, conservative 
treatment was started for all patients and patients with 
persistent symptoms were treated with surgery. Second 
vaccinations were applied to the healthy and asympto-
matic shoulders of all patients when deemed appropri-
ate by the national health system. All vaccinations were 
administered by the same healthcare staff as described 
in the literature [9, 10]. At 2  weeks after the second 
vaccination, all patients were recalled and the VAS, 
ASES and Constant scores of healthy shoulders were 
re-evaluated.

Statistical analysis
Data obtained in the study were analyzed statistically 
using NCSS (Number Cruncher Statistical System) 2007 
software (Kaysville, Utah, USA). Descriptive statistical 
methods (mean, standard deviation, median, frequency, 
percentage, minimum, maximum) were used in the data 
evaluations. The Dependent groups t-test was used for 
comparisons within the group of normally distributed 
quantitative variables and the Wilcoxon signed-ranks test 
was used for quantitative variables that did not show nor-
mal distribution. A value of p < 0.05 was accepted as sta-
tistically significant.

Results
Evaluation was made of a total of 65 patients who met 
the criteria, comprising 20 males and 45 females with 
an average age of 52.99 ± 10.18  years (range, 34 to 
72 years).

It was determined that 14 (21.5%) patients were 
affected after vaccination. There was no statistically sig-
nificant difference between the distribution of affected 
and unaffected patients after vaccination according to 
age and gender (p > 0.05).

The VAS scores of symptomatic shoulders evaluated 
after vaccination were significantly higher than the pre-
vaccination VAS scores (p = 0.001). No difference was 
found between the pre and post-vaccine VAS scores of 
asymptomatic shoulders (Table 1).
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The ASES and Constant scores of symptomatic shoul-
ders evaluated after vaccination were significantly 
decreased compared to the ASES and Constant scores 
evaluated before vaccination (p = 0.001). There was 
no difference between the pre and post-vaccination 

ASES and Constant scores of asymptomatic shoulders 
(Table 2).

Corticosteroid injection was applied to the patients 
with symptoms persisting after non-steroidal anti-
inflammatory therapy and 3 months of physical therapy. 

Fig. 1  Flow chart
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Surgical intervention was performed in 4 (6.1%) patients 
whose symptoms persisted after about 4 months of con-
servative treatment. All patients who underwent surgi-
cal treatment were in the group of patients affected after 
vaccination. All patients continued physical therapy for 
3 months after surgery.

The appearance of subacromial-subdeltoid bursitis 
were determined to have increased radiologically in the 
follow-up MRIs of the affected patients after the vaccina-
tion. Post-vaccine partial rotator cuff tear was detected in 
one patient (Fig. 2).

Discussion
SIRVA is a diagnosis that occurs 48 h after vaccination in 
patients without previous shoulder pain, inflammation or 
loss of function, and includes a series of findings together 
with long-lasting pain and dysfunction [11]. Although the 
pathogenesis of SIRVA is not fully understood, the most 
accepted theory is that it occurs as a result of a prolonged 
inflammatory response after the vaccine is injected into 
the submuscular tissues by passing through the deltoid 
muscle [3, 11, 12]. Bodor et al. [9] reported that bursitis, 
tendinitis and capsulitis may develop after vaccination to 
the subdeltoid region due to the connection of the sub-
deltoid bursa with the subacromial bursa. Reported cases 

of SIRVA mostly include rotator cuff tendinopathy and/
or bursitis without a tear, but may occasionally include 
complete or partial rotator cuff tear [7, 12]. All of the lit-
erature on this subject consists of retrospective studies 
and case reports [13]. In those cases, none of the patients 
diagnosed with SIRVA in the past were evaluated clini-
cally or radiologically before vaccination and the absence 
of shoulder complaints before vaccination was based on 
patient statements. In a case report of a patient who was 
found to have SIRVA after COVID-19 vaccination, it was 
stated that the patient had no shoulder pain before vac-
cination and had pain in the right shoulder 72 h after vac-
cination. Glenohumeral joint arthrosis was detected on 
the shoulder X-ray of the patient [6]. Therefore, it can be 
considered that in this shoulder with arthrosis, the pain 
felt by the patient could possibly be secondary to strenu-
ous activities before vaccination. The taking of a detailed 
anamnesis before vaccination will reveal such situations 
and the other shoulder can be vaccinated. In another 
case report, cortical irregularities and subcortical scle-
rosis were detected in the greater tubercle on the X-ray 
taken of the shoulder of a patient who developed SIRVA 
after vaccination, and bursitis and rotator cuff tears were 
detected in the ultrasound images. It is unknown whether 
all these radiological findings occurred after vaccination 
or if some were present before vaccination [7]. In a case 
report published by Rodrigues et al., it was reported that 
SIRVA developed in a patient after vaccination with an 
inappropriate technique, and subacromial-subdeltoid 
bursitis and rotator cuff tendinopathy were detected on 
MRI and ultrasound images of the patient. Although the 
patient was not questioned about shoulder complaints 
before vaccination, but it was stated that he had not 
received any treatment for inflammatory arthropathy in 
the past [4]. In this context, the current study, due to its 
prospective nature, provided the opportunity to evalu-
ate all patients clinically and radiologically before vac-
cination and enabled the determination of changes that 
occurred after vaccination. The clinical and radiological 
exacerbations after vaccination in shoulders that were 
symptomatic before vaccination, and the absence of 
any clinical changes after vaccination in asymptomatic 
shoulders, unlike symptomatic shoulders, revealed the 
importance of the clinical status of the pre-vaccination 
shoulder.

The vaccination technique is very important. Vac-
cination applied higher than the recommended level, 
deep enough to pass through the muscle and reach the 
bursal tissues, or the direction of the needle during vac-
cination may be the cause of SIRVA and improper tech-
nique may reduce the effectiveness of the vaccine [9, 
10]. Vaccination with an inappropriate technique has 
been shown to be the cause of SIRVA developing after 

Table 1  VAS scores before and after vaccination

Paired Sample T Test p < 0,01

VAS Visual analog scale, Vac Vaccine

Shoulder

Symtomatic Asymptomatic

VAS before vac 5,85 ± 1,21 0 ± 0

VAS after vac 6,20 ± 1,39 0 ± 0

p value 0,001 -

Table 2  ASES and Constant scores before and after vaccination

Wilcoxon Signed Rank Test p < 0,01

ASES American shoulder and elbow surgeons score, Vac Vaccine

Shoulder

Symtomatic Asymptomatic

ASES before vac 48,49 ± 7,85 100 ± 0

ASES after vac 46,81 ± 8,43 100 ± 0

Constant before vac 56,61 ± 7,75 100 ± 0

Constant after vac 54,90 ± 8,38 100 ± 0

p value 0,001 -
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COVID-19 vaccination in reported cases in literature 
[4–7]. In the current study, all the vaccines were admin-
istered by the same healthcare staff, who were trained 
on the subject, using the correct method, so that all 
problems that may arise from inappropriate technique 
were excluded. The fact that all shoulders that were 
asymptomatic before vaccination did not develop any 
symptoms after vaccination showed the importance of 
correct technique. Despite the use of an appropriate 
technique for shoulders that were symptomatic before 
vaccination, the increase in complaints after vaccina-
tion in some patients revealed the importance of vacci-
nation with the correct technique, as well as the clinical 
condition of the shoulder during vaccination.

The initial treatment for patients diagnosed with 
SIRVA is physical therapy and NSAIDs, and subacro-
mial, subdeltoid corticosteroid injections can be added 
to the treatment for patients with ongoing symptoms 
[11, 12, 14]. Some patients diagnosed with SIRVA for 
whom conservative treatment has failed may require 
surgical intervention. While Hesse et  al. [3] stated 

that surgery was required in 32.6% of patients, Hibbs 
et al. [14] reported that surgery was performed in 2.9% 
of patients. There is no standard surgical treatment 
method for SIRVA, and various surgical methods such 
as subacromial decompression, joint debridement, rota-
tor cuff repair, bursectomy, and manipulation under 
anesthesia can be applied according to MRI and exami-
nation findings [3]. In the current literature, 3 case 
reports have been published in which the symptoms 
regressed with arthroscopic debridement and physical 
therapy after the diagnosis of SIRVA and unsuccessful 
conservative treatment [9, 15, 16]. In the current study, 
conservative treatment was sufficient in patients whose 
symptoms did not change after vaccination. Surgical 
intervention was performed in 4 (28.5%) patients from 
the group with increased symptoms after vaccination. 
Subacromial debridement and bursectomy were applied 
to the patients who underwent surgery and cuff repair 
was performed in one patient with partial rotator cuff 
tear (Fig. 2). After surgery, all patients received physical 
therapy and their treatment was completed. Consistent 

Fig. 2  MRI images of a 47-year-old male patient. A Images of bursitis with intact rotator cuff before vaccination. B Post-vaccination images show 
increased bursitis and partial rotator cuff tear
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with the literature, it was observed in this study that 
the need for surgical treatment increased after SIRVA.

Limitations of this study were primarily the small 
number of patients and the use of a single type of vac-
cine. Different symptoms may be seen in studies of 
larger numbers of patients and different vaccines. In 
this study, a single type of vaccine was used to ensure 
standardization. It should be noted as an another limi-
tation of the study is that it was not conducted in a 
healthy population without previous shoulder prob-
lems. However, the most important aspect of the study 
is that it was a prospective study. Studies involving 
larger patient groups and different vaccine types may 
contribute to more valid results.

Conclusion
SIRVA is a condition that will be seen more frequently 
in the future with the increase in vaccinations. The most 
important aspect of this subject is to prevent the devel-
opment of SIRVA, which can be achieved by increase the 
awareness of healthcare professionals. Exacerbation of 
symptoms may occur if symptomatic shoulders are vac-
cinated. Before vaccination, a detailed anamnesis should 
be taken from the patients. Vaccination should be per-
formed with the correct technique to the asymptomatic 
side. Thus, the possibility of post-vaccination shoulder 
dysfunction that may require surgery can be minimized.

Acknowledgements
Not applicable.

Authors’ contributions
All authors contributed to the study conception and design. Material prepara-
tion, data collection and analysis were performed by Servet İğrek and İbrahim 
Ulusoy. The first draft of the manuscript was written by Servet İğrek and Aytek 
Hüseyin Çeliksöz. All authors read and approved the final manuscript.

Funding
No funding was received to assist with the preparation of this manuscript.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or 
analysed during the current study. Servet İğrek should be contacted if some-
one wants to request the data from this study.

Declarations

Ethics approval and consent to participate
Approval was obtained from the ethics committee of Marmara University 
Faculty of Medicine. The procedures used in this study adhere to the tenets of 
the Declaration of Helsinki.

Consent for publication
Patients signed informed consent regarding publishing their data and 
photographs.

Competing interests
The authors declare no competing interests.

Received: 14 April 2023   Accepted: 22 June 2023

References
	1.	 Jenkins M, Rupp D, Goebel LJ. Post-influenza vaccine subdeltoid bursitis. 

Cureus. 2020;12(10):e10764. https://​doi.​org/​10.​7759/​cureus.​10764.
	2.	 Cook IF. Subdeltoid/subacromial bursitis associated with influenza vac-

cination. Hum Vaccin Immunother. 2014;10(3):605–6. https://​doi.​org/​10.​
4161/​hv.​27232.

	3.	 Hesse EM, Atanasoff S, Hibbs BF, Adegoke OJ, Ng C, Marquez P, et al. Shoul-
der Injury Related to Vaccine Administration (SIRVA): petitioner claims to 
the national vaccine ınjury compensation program, 2010-2016. Vaccine. 
2020;38(5):1076–83. https://​doi.​org/​10.​1016/j.​vacci​ne.​2019.​11.​032.

	4.	 Cantarelli Rodrigues T, Hidalgo PF, Skaf AY, Serfaty A. Subacromial-
subdeltoid bursitis following COVID-19 vaccination: a case of shoul-
der injury related to vaccine administration (SIRVA). Skeletal Radiol. 
2021;50(11):2293–7. https://​doi.​org/​10.​1007/​s00256-​021-​03803-x.

	5.	 Honarmand AR, Mackey J, Hayeri R. Shoulder injury related to vac-
cine administration (SIRVA) following mRNA COVID-19 vaccination: 
report of 2 cases of subacromial-subdeltoid bursitis. Radiol Case Rep. 
2021;16(12):3631–4. https://​doi.​org/​10.​1016/j.​radcr.​2021.​08.​019.

	6.	 Chuaychoosakoon C, Parinyakhup W, Tanutit P, Maliwankul K, Klabklay P. 
Shoulder injury related to Sinovac COVID-19 vaccine: A case report. Ann 
Med Surg (Lond). 2021;68:102622. https://​doi.​org/​10.​1016/j.​amsu.​2021.​
102622.

	7.	 Boonsri P, Chuaychoosakoon C. Combined subacromial-subdeltoid 
bursitis and supraspinatus tear following a COVID-19 vaccination: a case 
report. Ann Med Surg (Lond). 2021;69:102819. https://​doi.​org/​10.​1016/j.​
amsu.​2021.​102819.

	8.	 Mackenzie LJ, Bushell MA, Newman P, Bousie JA. Shoulder injury related 
to vaccine administration (SIRVA): What do we know about its incidence 
and impact? Explor Res Clin Soc Pharm. 2022;8:100183. https://​doi.​org/​
10.​1016/j.​rcsop.​2022.​100183.

	9.	 Bodor M, Montalvo E. Vaccination-related shoulder dysfunction. Vaccine. 
2007;25(4):585–7. https://​doi.​org/​10.​1016/j.​vacci​ne.​2006.​08.​034.

	10.	 Hexter AT, Gee E, Sandher D. Management of glenohumeral synovitis 
secondary to influenza vaccination. Shoulder Elbow. 2015;7(2):100–3. 
https://​doi.​org/​10.​1177/​17585​73214​560258.

	11.	 Macomb CV, Evans MO, Dockstader JE, Montgomery JR, Beakes DE. 
Treating SIRVA early with corticosteroid injections: a case series. Mil Med. 
2020;185:298–300. https://​doi.​org/​10.​1093/​milmed/​usz269.

	12.	 Atanasoff S, Ryan T, Lightfoot R, Johann-Liang R. Shoulder injury related 
to vaccine administration (SIRVA). Vaccine. 2010;28(51):8049–52. https://​
doi.​org/​10.​1016/j.​vacci​ne.​2010.​10.​005.

	13.	 Wiesel BB, Keeling LE. Shoulder injury related to vaccine administration. 
J Am Acad Orthop Surg. 2021;29(17):732–9. https://​doi.​org/​10.​5435/​
JAAOS-D-​21-​00021.

	14.	 Hibbs BF, Ng CS, Museru O, Moro PL, Marquez P, Woo EJ, et al. Reports of 
atypical shoulder pain and dysfunction following inactivated influenza 
vaccine, Vaccine Adverse Event Reporting System (VAERS), 2010-2017. Vac-
cine. 2020;38(5):1137–43. https://​doi.​org/​10.​1016/j.​vacci​ne.​2019.​11.​023.

	15.	 Wong W, Okafor C, Belay E, Klifto CS, Anakwenze O. Arthroscopic surgi-
cal management of shoulder secondary to shoulder injury related to 
vaccine administration (SIRVA): a case report. J Shoulder Elbow Surg. 
2021;30(6):334–7. https://​doi.​org/​10.​1016/j.​jse.​2021.​01.​027.

	16.	 Erickson BJ, DiCarlo EF, Brause B, Callahan L, Hannafin J. Lytic lesion in 
the proximal humerus after a flu shot: a case report. JBJS Case Connect. 
2019;9(3):e0248. https://​doi.​org/​10.​2106/​JBJS.​CC.​18.​00248.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.7759/cureus.10764
https://doi.org/10.4161/hv.27232
https://doi.org/10.4161/hv.27232
https://doi.org/10.1016/j.vaccine.2019.11.032
https://doi.org/10.1007/s00256-021-03803-x
https://doi.org/10.1016/j.radcr.2021.08.019
https://doi.org/10.1016/j.amsu.2021.102622
https://doi.org/10.1016/j.amsu.2021.102622
https://doi.org/10.1016/j.amsu.2021.102819
https://doi.org/10.1016/j.amsu.2021.102819
https://doi.org/10.1016/j.rcsop.2022.100183
https://doi.org/10.1016/j.rcsop.2022.100183
https://doi.org/10.1016/j.vaccine.2006.08.034
https://doi.org/10.1177/1758573214560258
https://doi.org/10.1093/milmed/usz269
https://doi.org/10.1016/j.vaccine.2010.10.005
https://doi.org/10.1016/j.vaccine.2010.10.005
https://doi.org/10.5435/JAAOS-D-21-00021
https://doi.org/10.5435/JAAOS-D-21-00021
https://doi.org/10.1016/j.vaccine.2019.11.023
https://doi.org/10.1016/j.jse.2021.01.027
https://doi.org/10.2106/JBJS.CC.18.00248

	Does COVID-19 vaccine exacerbate rotator cuff symptoms? A prospective study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and method
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


