Acute myopericarditis and left shoulder capsulitis
following second dose of mMRNA SARS-CoV-2
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SUMMARY

Vaccination against mRNA SARS-CoV-2 has been
administered on a very large scale and various side effects
have been described. The increased risk of myopericarditis is
known, and only a few cases of shoulder capsulitis have been
reported after vaccination. These two pathologies have never
been reported in the same patient after vaccination. Our
article presents the history of a man in his 40s who presented
with myopericarditis a few days after vaccination against
SARS-CoV-2 with mRNA(Messenger RNA) Moderna®
vaccine and who at the same time developed shoulder
capsulitis. His cardiovascular symptoms resolved rapidly,

and his shoulder symptoms improved/resolved within 1year.
This case should make physicians aware of the possibility of
several concomitant side effects following vaccination against
SARS-CoV-2.

BACKGROUND
Vaccination against SARS-CoV-2 is still relatively
new, and we are beginning to get some perspective
concerning side effects. Vaccines can lead to painful
clinical symptoms of the shoulder, known as shoulder
injury related to vaccine administration (SIRVA), which
can be either bursitis, shoulder capsulitis or rotator
cuff injuries. They are usually related to poor injec-
tion technique outside of the deltoid muscle.! Symp-
toms include pain and decreased passive and active
shoulder mobility in the days following vaccination.
There are several studies describing the occurrence of
SIRVA during vaccination against SARS-CoV-2 and
poor injection technique has also been most often
incriminated.”® However, in some cases, the aeti-
ology is a postvaccination inflammatory response.” A
few studies associate SARS-CoV-2 vaccination with
shoulder capsulitis.* '*'* SARS-CoV-2 infection could
also trigger shoulder capsulitis within 1.5-3 months
without any other identifiable cause. In this last
study, the suggested hypothesis is that it can be trig-
gered by SARS-CoV-2 infection both directly and
indirectly through an inflammatory cascade. Another
recent study'® showed a 40% increase in diagnoses of
shoulder capsulitis over an 11-month period during
the onset of the SARS-CoV-2 pandemic compared
with an 11-month period prior to the pandemic. It is
interesting to note that this period was prior to wide-
spread vaccination (4% of the study population was
vaccinated at the end of the study period).
Myocarditis and pericarditis have also been
reported in association with SARS-CoV-2 vacci-
nation.'”' A 2022 systematic review showed
an incidence rate of 0.001% for myocarditis and

0.0004% for pericarditis.”> The incidence appears
to be the highest in young men who received the
Moderna vaccine rather than the Pfizer vaccine,
and whose interval between the two doses was
shorter.” According to current data, the incidence
of myocarditis and pericarditis remains significantly
higher after SARS-CoV-2 infection than after vacci-
nation.** Like coronary artery disease, myopericar-
ditis can be associated with pain radiating to the
shoulder. However, to our knowledge, there is no
literature describing the occurrence of myoperi-
carditis and shoulder capsulitis in the same patient
after SARS-CoV-2 vaccination with Moderna®
vaccine. We report a case illustrating a patient with
these two conditions.

CASE PRESENTATION
A healthy and physically active man in his 40s
received the second dose of the Moderna® SARS-
CoV-2 vaccine and 2 days later presented with chest
pain. He was evaluated in the emergency room where
the ECG showed a mild PR subshift in the inferior
territories without evidence of acute myocardial
ischaemia. Results from the laboratory showed an
inflammatory syndrome with CRP at 36.9 mg/L
and elevated troponin-T-hs (peak 823 ng/L) and
CK (peak 126 U/L). A diagnosis of myopericarditis
was made, leading to hospitalisation in the cardi-
ology department. During his stay, he underwent a
coronary angiography, which showed healthy coro-
naries without visible atheromatous lesions, and a
cardiac MRI, which showed multifocal sequelae of
myocarditis but good cardiac function. He made
a rapid recovery from his myopericarditis without
requiring any symptomatic treatment, apart from
the introduction of an antihypertensive medication.
He was hospitalised for 2days and then returned
home with a cardiology outpatient follow-up.
From the start, the patient also had left shoulder
pain, which was attributed to myopericarditis.
However, this pain did not diminish with the reso-
lution of his cardiac symptoms and worsened during
the following weeks. The pain was nocturnal and
associated with progressive functional limitation
of the left shoulder. The patient attended physical
therapy sessions as prescribed by his family physi-
cian. He then consulted our physicians for the first
time 4 months after the myopericarditis. Clinical
examination showed discreet pain at the palpation
of the left shoulder. The active and passive range of
motions were limited on the left-hand side: flexion
120° (vs 150° on the right), abduction 110° (vs 160°
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Figure 1 Coronal section MRI FatSat images showing oedematous
infiltrate of the rotator interval and fatty spaces adjacent to the inferior
glenohumeral joint recess in coronal and of the rotator interval in
sagittal.

on the right), external rotation position 1 (elbow flexed at 90°
with the arm attached to the trunk) at 25° (vs 60° on the right),
external rotation position 2 (elbow flexed at 90° and shoulder
abducted at 90°) at 60° (vs 90° on the right) and internal rota-
tion (distance from thumb to C7) 51cm (vs 12cm on the right).
The rest of the assessment was normal. The clinical diagnosis of
shoulder capsulitis was made with a typical picture of reduced
active and passive range of motion. We then recommended an
MRI to confirm the diagnosis and exclude another lesion, levels
I and II analgesia to reduce the pain, and a break from physio-
therapy due to the pain intensity, while continuing exercises at
home.

INVESTIGATIONS

Standard X-rays of the left shoulder and an MRI were performed
5 months after the myopericarditis. The radiographs were
normal ; the MRI showed an oedematous infiltration of the
rotator interval and fatty spaces adjacent to the inferior glenohu-
meral joint recess on coronal T2 FAT SAT sequences and of the
rotator interval on sagittal sections, confirming the diagnosis of
shoulder capsulitis. Figures 1 and 2

DIFFERENTIAL DIAGNOSIS

The diagnosis of shoulder capsulitis was made on the basis of
the clinical picture (decreased active and passive shoulder range
of motion), normal radiographs and a typical appearance on
MRIL? The absence of subacromial bursitis or rotator cuff tend-
inopathy on MRI supported this diagnosis.

TREATMENT

The initial treatment applied was a course of anti-inflammatory
drugs; physiotherapy was not recommended in the initial inflam-
matory phase. The patient did not wish to receive a glenohu-
meral corticosteroid joint injection. Exercises were taught for
home-based training.
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Figure 2  Sagittal section MRI fatsat images showing oedematous
infiltrate of the rotator interval and fatty spaces adjacent to the inferior
glenohumeral joint recess in coronal and of the rotator interval in
sagittal.

OUTCOME AND FOLLOW-UP

The patient was seen again 1month after the diagnosis of
shoulder capsulitis (5 months after initial onset),the symptoms
improved with anti-inflammatory drugs by an overall decrease
in pain severity and resolution of night waking due to pain .
The range of motion of the shoulder was similar to what was
measured during the first consultation, and still painful . The
suggested management was to continue the anti-inflammatory
treatment for another 3 weeks. In the case of significant recur-
rence of pain, a glenohumeral corticosteroid joint injection
could be proposed. Physiotherapy was suggested, but the patient
had already resumed his usual activities at work and in everyday
life and preferred to renounce. He was seen one last time 1year
after the myopericarditis and the onset of the shoulder capsulitis,
and he had recovered more than 90% of his range of motion,
with a very slight limitation in internal rotation and some pain
in extreme movements. Flexion and abduction were similar on
both sides (150° and 165°, respectively), external rotation (in
position 1) was 55° on the right vs 50° on the left (55° passively),
passive external rotation (in position 2) was 100° on the right
and 80° on the left and internal rotation (distance from thumb
to C7) was 15 cm on the right vs 20 cm on the left.

DISCUSSION

To our knowledge, this is the first clinical case reporting
myopericarditis and shoulder capsulitis in the same patient
following anti-SARS-CoV-2 vaccination with the Moderna
®vaccine. The association between myopericarditis and anti-
SARS-CoV-2 vaccination has already been demonstrated by
numerous studies.’’* The pathophysiology behind this associ-
ation is not yet fully understood, but the hypotheses suggest a
hyperimmune or inflammatory response, autoimmunity, delayed
hypersensitivity or hypersensitivity to vaccine components.
The temporality between myopericarditis and vaccination was
also studied. There seems to be two peaks of incidence, a first in
the first 3 days after vaccination, more important for myocarditis
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and a second 15-30 days after vaccination, more associated with
pericarditis.”® The incidence has also been shown to be higher in
younger men (16-24 years) and especially following the second
as in our patient.

The patient’s shoulder symptoms appeared at the same time
as the myopericarditis, that is, about 48 hours after vaccination.
Cardiac pathologies cause frequent shoulder pain, whether it is
myocardial infarction®” or myopericarditis.’” ** Arm or shoulder
pain in cardiac injury is explained by cardiac and shoulder/
arm sensory information convergence in the same neurons of
the spinothalamic tract, which does not allow accurate locali-
sation projection in the somatosensory cortex.” *! 3% Significant
progress has been made in the last two decades in the under-
standing of pain. From pain caused solely by the activation of
peripheral nociceptors following a tissue lesion, the concept of
central sensitisation of pain was developed, which corresponds
to a hypersensitivity of the pain circuits in the central nervous
system whose response is disproportionate to the level of periph-
eral nociceptive stimuli.*® ** This central sensitisation mecha-
nism could be considered in the explanation of shoulder pain in
myopericarditis observed in our patient.

One could evoke an idiopathic shoulder capsulitis devel-
oped concomitantly with the myopericarditis, but the patient
is a middle-aged man, without history of diabetes, whereas in
general idiopathic shoulder capsulitis those affected are almost
exclusively women over 50 years old.* To date, there is no
consensus on the exact pathophysiology of idiopathic shoulder
capsulitis. In a recent review,’® it is concluded that the capsule is
affected by both inflammation and fibrosis mediated by proin-
flammatory cytokines, metalloproteinase, growth factors and
immune cells (macrophages, B lymphocytes in particular). As
mentioned above, one study showed an increase in shoulder
capsulitis during the SARS-CoV-2 pandemic, even before vacci-
nation.’® A definitive explanation could not be given, and the
authors propose two hypotheses. On the one hand, a low-grade
inflammatory state could be an important predisposing factor
for shoulder capsulitis, as can be observed in depression, for
example, whose prevalence increased during the SARS-CoV-2
pandemic.’” On the other hand, in view of the numerous multi-
system complications of SARS-CoV-2 infection, it is suggested
that shoulder capsulitis may be triggered by inflammatory and
immunological pathways. It is, therefore, possible to imagine
a mechanism mediated by immunity triggered by vaccination
in the same way as myopericarditis or shoulder capsulitis after
SARS-CoV-2 infection. Most studies presenting cases of SIRVA
considered a poor injection technique as the cause, and there-
fore, a direct lesion by injection of the vaccine into the bursa, for
example.>”® Intracapsular localisation of the injection is unlikely
due to the depth of the capsule. Injection into the subacromial
bursa is theoretically possible, but unlikely too and would not
explain the myopericarditis. Education and appropriate training
of vaccine administrators are important to ensure proper injec-
tion technique in the deltoid muscle and to decrease the risk of
SIRVA.!! Studies have already reported an association between
shoulder capsulitis and influenza vaccination' *® but there are few
studies describing cases of shoulder capsulitis following vacci-
nation against SARS-CoV-2.'> ' %% Interestingly, in an Indian
study describing 10 cases of shoulder capsulitis,*” the vaccine
involved was not a messenger RNA vaccine. In that study, five
patients had concomitant diabetes and three patients had hypo-
thyroidism, which makes the interpretation of the results ques-
tionable. In Chu et al’s study, the 10 cases of shoulder capsulitis
were related to the Pfizer messenger RNA vaccine, but insuffi-
cient clinical information on the patients’ comorbidities made

Patient’s perspective

Personally, | inmediately made a connection between these
various pains and the anti-Covid vaccine.

The doctors immediately thought it was a heart problem.

In the hospital, | imagined the worst and | saw myself on the
operating table with my chest open.

Then, | had to stop all physical activities. | did not have any
trouble breathing, but as soon as | made the slightest effort
(climbing stairs for example), | was out of breath. This lasted for
a few months before gradually returning to normal. | was very
tired for a few months. | returned to work fairly quickly but not
100% right away.

On the other hand, the problem with my shoulder got worse
and became very annoying. It is finally this frozen shoulder
problem that lasted the longest, an entire year.

From the beginning to the end, | was very well treated. On
the other hand, at the beginning, the doctors at the hospital and
the cardiologist never wanted to make a direct link between the
anti-Covid vaccine and my peri-myocarditis.

Today, | did not get a third vaccine because | was not forced to
do so. And the doctors did not bother to ask me about it.

Learning points

» Shoulder capsulitis is a rare side effect of SARS-CoV-2
vaccination.

» Myopericarditis is a known side effect of SARS-CoV-2
infection and SARS-CoV-2 vaccination.

» Immune mechanisms and central sensitisation of pain could
explain the two pathologies in this case.

» Several side effects may coexist following SARS-CoV-2
vaccination and it is important clinicians to remain vigilant
for an atypical clinical presentation after SARS-CoV-2
vaccination.

» Education and appropriate training of vaccine administrators
are important to ensure proper injection technique in the
deltoid muscle and to decrease the risk of shoulder injury
related to vaccine administration.

the results hard to interpret. To our knowledge, there have been
no cases reported with the Moderna vaccine.

We did not find any recent description in the literature of
shoulder capsulitis associated with myopericarditis. Only 1
article from 1955 reports the case of a patient who presented
with pericarditis followed by a ‘shoulder-hand’ syndrome.*

Thus, according to the current state of knowledge, it can be
assumed that the SARS-CoV-2 vaccination in our patient was
responsible for both the myopericarditis and shoulder capsulitis,
most likely mediated by an immune reaction, the exact patho-
physiology remaining unclear, and by a central sensitisation
phenomenon of pain triggered by the cardiac lesion. To confirm
a causal link, pharmacoepidemiological studies are necessary,"’
no single criterion is sufficient. To confirm this link further,
more studies may improve our understanding of the pathophys-
iology of shoulder capsulitis and the side effects reported with
SARS-CoV-2 vaccination.

Acknowledgements Bertrand Léger and Chantal Plomb-Holmes (MD) for English
correction.

Quinodoz A, et al. BMJ Case Rep 2023;16:254110. doi:10.1136/bcr-2022-254110



Contributors The following authors were responsible for drafting of the text, 17 Abraham N, Spruin S, Rossi T, et al. Myocarditis and/or pericarditis risk after mRNA
sourcing and editing of clinical images, investigation results, drawing original COVID-19 vaccination: a canadian head to head comparison of BNT162b2 and
diagrams and algorithms, and critical revision for important intellectual content: mRNA-1273 vaccines. Vaccine 2022;40:4663-71.

AQ and MK for all. SR and FL helped for critical revision for important intellectual 18 Alami A, Krewski D, Mattison D, et al. Risk of myocarditis and pericarditis among

content.The following authors gave final approval of the manuscript: AQ, MK, SR and young adults following mRNA COVID-19 Vaccinations. Vaccines (Basel) 2022;10:722.

FL. 19 Olagunju A, Moradi A, Johnson B, et al. Acute myocarditis following vaccination

Funding The authors have not declared a specific grant for this research from any with t,he ,f”St dose of the mRNA-1273 vaccine. / Investig Med High Impact Case Rep

funding agency in the public, commercial or not-for-profit sectors 2022;10:23247096221092291.

' ' 20 Walters CG, Jaiswal DD, Hu TX, et al. Myopericarditis in a young adult secondary to

Competing interests None declared. COVID-19 vaccination. Methodist Debakey Cardiovasc J 2021;17:13-7.

. A ’ ’ . 21 Weintraub ES, Oster ME, Klein NP. Myocarditis or Pericarditis following mRNA
Patient consent for publication Consent obtained directly from patient(s). COVID-19 vaccination. JAMA Netw pren 2022:5:02218512. 9
Provenance and peer review Not commissioned; externally peer reviewed. 22 Fatima M, Ahmad Cheema H, Ahmed Khan MH, et al. Development of myocarditis
Case reports provide a valuable learning resource for the scientific community and and Pericarditis after COVID-19 vaccination in adult population: a systematic review.
can indicate areas of interest for future research. They should not be used in isolation Ann Med Surg (Lond) 2022;76:103486. , ,
to quide treatment choices or public health policy. 23 Pillay J, Ggudet L, Wlngert A etal. Inuld‘ence, rlsklfactolr.s, naturall history, and

Hypothesised mechanisms of myocarditis and Pericarditis following COVID-19
vaccination: living evidence syntheses and review. BMJ 2022;378:¢069445.

24 Boehmer TK, Kompaniyets L, Lavery AM, et a/. Association between COVID-19 and
myocarditis using hospital-based administrative data - United States. MMWR Morb

REFERENCES Mortal Wiy Rep 2020;70:1228-32.

T Cagle PJ. Shoulder injury after vaccination: a systematic review. Rev Bras Ortop (Sao 25 Pessis E, Mihoubi F, Feydy A, et al. Usefulness of intravenous contrast-enhanced MRI
Paulo) 2021;56:299-306. for diagnosis of adhesive Capsulitis. £ur Radiol 2020;30:5981-91.

2 Boonsri P, Chuaychoosakoon C. Combined subacromial-subdeltoid bursitis and 26 Anastassopoulou C, Hatziantoniou S, Vlachopoulos C, et a/. Temporal relationship of
supraspinatus tear following a COVID-19 vaccination: a case report. Ann Med Surg myocarditis and Pericarditis following COVID-19 vaccination: a pragmatic approach.
(Lond) 2021;69:102819. Int J Cardiol 2022;358:136-9.

3 Chuaychoosakoon C, Parinyakhup W, Tanutit P, et a/l. Shoulder injury related to Sinovac 27 Karlstad @, Hovi P, Hushy A, et al. SARS-Cov-2 vaccination and myocarditis in a Nordic
COVID-19 vaccine: a case report. Ann Med Surg (Lond) 2021,68:102622. cohort study of 23 million residents. JAMA Cardiol 2022;7:600.

4 Aldosary AH. Prolonged shoulder dysfunction after Coronavirus disease vaccination: a 28 Lane S, Yeomans A, Shakir S. Reports of myocarditis and Pericarditis following mRNA
case of shoulder injury related to vaccine administration. SAGE Open Med Case Rep COVID-19 vaccination: a systematic review of spontaneously reported data from the
2022;10:2050313X221089494. UK, Europe and the USA and of the scientific literature. BMJ Open 2022;12:€059223.

5 Chow JCK, Koles SL, Bois Al. Shoulder injury related to SARS-Cov-2 vaccine 29 Storari L, Barbari V, Brindisino F, et al. An unusual presentation of acute myocardial
administration. CMAJ 2022;194:E46-9. infarction in Physiotherapy direct access: findings from a case report. Arch Physiother

6 Maliwankul K, Boonsri P, Klabklay P, et al. Shoulder injury related to COVID-19 vaccine 2021:11:5.
administration: a case series. Vaccines (Basel) 2022;10:588. 30 Zubiaurre L, Zapata E, Bujanda L, et a/. Cytomegalovirus hepatitis and Myopericarditis.

7 Wharton BR, Doan KC, Wolcott ML. Shoulder injury related to COVID-19 vaccine World J Gastroenterol 2007;13:647-8.
administration: a case report. JSES Rev Rep Tech 2022;2:178-81. 31 Foreman RD, Garrett KM, Blair RW. Mechanisms of cardiac pain. Compr Physiol

8 Cantarelli Rodrigues T, Hidalgo PF, Skaf AY, et a/. Subacromial-Subdeltoid bursitis 2015;5:929-60.
following COVID-19 vaccination: a case of shoulder injury related to vaccine 32 Leach A, Fisher M. Myocardial ischaemia and cardiac pain - a mysterious relationship.
Administration (SIRVA). Skeletal Radiol 2021;50:2293-7. Br J Pain 2013;7:23-30.

9 Honarmand AR, Mackey J, Hayeri R. Shoulder injury related to vaccine administration 33 den Boer C, Dries L, Terluin B, et /. Central sensitization in chronic pain and medically
(SIRVA) following mRNA COVID-19 vaccination: report of 2 cases of Subacromial- unexplained symptom research: a systematic review of definitions, operationalizations
Subdeltoid bursitis. Radio/ Case Rep 2021;16:3631-4. and measurement instruments. J Psychosom Res 2019;117:32-40.

10 Bass JR, Poland GA. Shoulder injury related to vaccine administration (SIRVA) after 34 Yam MF, Loh YC, Tan CS, et al. General pathways of pain sensation and the major
COVID-19 vaccination. Vaccine 2022;40:4964-71. neurotransmitters involved in pain regulation. Int J Mol Sci 2018;19:2164.

11 Yuen WLP, Loh SYJ, Wang DB. SIRVA (shoulder injury related to vaccine administration) 35 Hsu JE, Anakwenze OA, Warrender W), et al. Current review of adhesive capsulitis.
following mRNA COVID-19 vaccination: case discussion and literature review. Vaccine J Shoulder Elbow Surg 2011;20:502—14.
2022;40:2546-50. 36 Cho CH, Song KS, Kim BS, et al. Biological aspect of pathophysiology for frozen

12 Chu EC-P. Shoulder injury related to vaccine administration (SIRVA) in 16 patients shoulder. Biomed Res Int 2018;2018:7274517.
following COVID-19 vaccination who presented to Chiropractic, orthopedic, and 37 McGinty EE, Presskreischer R, Anderson KE, et al. Psychological distress and
Physiotherapy clinics in Hong Kong during 2021. Med Sci Monit 2022;28. COVID-19-related stressors reported in a longitudinal cohort of US adults in April

13 MacMahon A, Nayar SK, Srikumaran U. What do we know about shoulder injury and. JAMA 2020;324:2555-7.
related to vaccine administration. Clin Orthop Relat Res 2022;480:1241-50. 38 Thompson AR, Ensrud ER. Bilateral adhesive Capsulitis following influenza

14 Sahu D. What's important: the challenge in diagnosing frozen shoulder after vaccination: a case report. Clin Case Rep 2020;8:2155-7.

COVID-19 vaccination. J Bone Joint Surg Am 2022;104:2127-8. 39 Sahu D, Shetty G. Frozen shoulder after COVID-19 vaccination. JSES Int
15 Ascani C, Passaretti D, Scacchi M, et al. Can adhesive capsulitis of the shoulder be 2022;6:682-5.

a consequence of COVID-19? Case series of 12 patients. J Shoulder Elbow Surg 40 Moreau R, Coste F, Lequesne M. Shoulder-hand syndrome and primary acute

2021;30:e409-13. Pericarditis. Rev Rhum Mal Osteoartic 1955;22:688-90.

16 Demyttenaere J, Martyn O, Delaney R. The impact of the COVID-19 pandemic on 41 FavreV, Ekobena P, Chtioui H, et al. Pharmacovigilance - mRNA COVID-19 vaccines:
frozen shoulder incidence rates and severity. J Shoulder Elbow Surg 2022;31:1682-6. current state of knowledge on their adverse effects. Rev Med Suisse 2022;18:190-7.
Copyright 2023 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/

BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:

» Submit as many cases as you like

» Enjoy fast sympathetic peer review and rapid publication of accepted articles

» Access all the published articles

» Re-use any of the published material for personal use and teaching without further permission

Customer Service

If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow
4 Quinodoz A, et al. BMJ Case Rep 2023;16:€254110. doi:10.1136/bcr-2022-254110


http://dx.doi.org/10.1055/s-0040-1719086
http://dx.doi.org/10.1055/s-0040-1719086
http://dx.doi.org/10.1016/j.amsu.2021.102819
http://dx.doi.org/10.1016/j.amsu.2021.102819
http://dx.doi.org/10.1016/j.amsu.2021.102622
http://dx.doi.org/10.1177/2050313X221089494
http://dx.doi.org/10.1503/cmaj.211162
http://dx.doi.org/10.3390/vaccines10040588
http://dx.doi.org/10.1016/j.xrrt.2021.10.005
http://dx.doi.org/10.1007/s00256-021-03803-x
http://dx.doi.org/10.1016/j.radcr.2021.08.019
http://dx.doi.org/10.1016/j.vaccine.2022.06.002
http://dx.doi.org/10.1016/j.vaccine.2022.03.037
http://dx.doi.org/10.12659/MSM.937430
http://dx.doi.org/10.1097/CORR.0000000000002181
http://dx.doi.org/10.2106/JBJS.22.00420
http://dx.doi.org/10.1016/j.jse.2021.04.024
http://dx.doi.org/10.1016/j.jse.2022.01.123
http://dx.doi.org/10.1016/j.vaccine.2022.05.048
http://dx.doi.org/10.3390/vaccines10050722
http://dx.doi.org/10.1177/23247096221092291
http://dx.doi.org/10.14797/mdcvj.847
http://dx.doi.org/10.1001/jamanetworkopen.2022.18512
http://dx.doi.org/10.1016/j.amsu.2022.103486
http://dx.doi.org/10.1136/bmj-2021-069445
http://dx.doi.org/10.15585/mmwr.mm7035e5
http://dx.doi.org/10.15585/mmwr.mm7035e5
http://dx.doi.org/10.1007/s00330-020-07003-4
http://dx.doi.org/10.1016/j.ijcard.2022.04.024
http://dx.doi.org/10.1001/jamacardio.2022.0583
http://dx.doi.org/10.1136/bmjopen-2021-059223
http://dx.doi.org/10.1186/s40945-021-00099-x
http://dx.doi.org/10.3748/wjg.v13.i4.647
http://dx.doi.org/10.1002/cphy.c140032
http://dx.doi.org/10.1177/2049463712474648
http://dx.doi.org/10.1016/j.jpsychores.2018.12.010
http://dx.doi.org/10.3390/ijms19082164
http://dx.doi.org/10.1016/j.jse.2010.08.023
http://dx.doi.org/10.1016/j.jse.2010.08.023
http://dx.doi.org/10.1155/2018/7274517
http://dx.doi.org/10.1001/jama.2020.21231
http://dx.doi.org/10.1002/ccr3.3072
http://dx.doi.org/10.1016/j.jseint.2022.02.013
http://dx.doi.org/13281343
http://dx.doi.org/10.53738/REVMED.2022.18.767.190

	Acute myopericarditis and left shoulder capsulitis following second dose of mRNA SARS-­CoV-­2 Moderna vaccination
	Summary
	Background
	Case presentation
	Investigations
	Differential diagnosis
	Treatment
	Outcome and follow-up
	Discussion
	References


