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with culture presence of Cutibacterium acne
Background: Shoulder pain following intramuscular administration of vaccine is common. However, a
small number of patients experience prolonged pain and dysfunction atypical to normal transient
postvaccination shoulder pain. Shoulder Injury Related to Vaccine Administration (SIRVA) remains
incompletely understood, whether a robust immune response to vaccine antigen or inappropriate in-
jection technique with needle placement in synovial or bursal tissue, or some combination of the two.
Symptoms overlap with those of Cutibacterium acnes (C. acnes) infection but the relationship between
the two, if any, has not been evaluated.
Methods: Clinical case files were reviewed for 3 cases of SIRVA with positive cultures for C. acnes were
reviewed. Presentation, treatment, and clinical outcomes were compared.
Results: In all cases, patients were thin (body mass index < 23), females, who had high injection
placement of a vaccine, all patients had positive magnetic resonance imaging findings of increased
signal in the subacromial bursa, and/or greater tuberosity. All patients underwent arthroscopic
d�ebridement and culture harvest and cultures were positive for C. acnes. A combination of oral and
intravenous antibiotics was used, and all patients demonstrated clinical improvement from the
preoperative state.
Discussion: This case series presents 3 patients with refractory SIRVA who ultimately underwent
arthroscopic irrigation and d�ebridement with culture biopsy. Each case had culture results positive for
C. acnes and all responded, at least partially, to arthroscopic d�ebridement and intravenous antibiotic
therapy. The purpose of this manuscript is to raise awareness of potential coexistence of SIRVA and
C. acnes which may be of assistance to surgeons treating refractory cases of SIRVA.

© 2023 The Authors. Published by Elsevier Inc. on behalf of American Shoulder & Elbow Surgeons. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Shoulder pain following intramuscular administration of vac-
cine is common. However, a small number of patients experience
prolonged pain and dysfunction out of proportion to normal tran-
sient postvaccination shoulder pain. This phenomenon now
described as Shoulder Injury Related to Vaccine Administration
(SIRVA) has been described in the literature.3 Although the path-
ophysiology of SIRVA remains incompletely understood, the pre-
sumed mechanism involves an overly robust immune response to
vaccine antigen.10 Inappropriate injection technique with needle
placement in synovial or bursal tissue is hypothesized to be a
d for this retrospective study.
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contributing factor. The resulting clinical presentation includes
inflammation, pain, difficulty, and often decreased range of mo-
tion.5 Standard treatment for SIRVA is initially conservative and
supportive with oral anti-inflammatory medications, corticosteroid
injections, and physical therapy forming the mainstay.11 In some
rare instances, arthroscopic d�ebridement and irrigation have been
required.9,16,18

Currently, the incidence and prevalence of SIRVA are unknown;
however, it is anticipated with the increased frequency of vaccine
administration secondary to COVID-19 vaccination schedules as
well as expanding indications for influenza and other vaccines; the
incidence of SIRVA would be expected to increase as well. Since
patients with SIRVA present with shoulder pain, it is likely these
patients may present or be referred to sports medicine or shoulder
specialist practices, particularly when standard conservative
treatment modalities have failed.
er & Elbow Surgeons. This is an open access article under the CC BY-NC-ND license
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Figure 1 (A) MRI left shoulder, axial view T2 series obtained June 2018 demonstrating increased signal in the posterior aspect of the greater tuberosity with overall normal
appearance of the overlying rotator cuff. (B) MRI left shoulder axial view obtained December 2018 (6 months later) demonstrating increased T2 signal in posterior greater tuberosity
and involving the overlying rotator cuff and bursa. MRI, magnetic resonance imaging.
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The following manuscript presents a case series of SIRVA pa-
tients with protracted shoulder symptoms who failed extensive
conservative management and ultimately required operative
intervention. The purpose is to provide a provisional framework for
the workup and treatment of these patients and to raise the pos-
sibility of infection as a concomitant condition in the presence of
refractory SIRVA.

Case 1

A 36-year-old female with no prior history of left shoulder pain
reported pain and loss of function after influenza vaccination to the
left shoulder. The patient had no significant prior medical history and
a small body habitus (height 157.48 centimeters and weight 47.6 ki-
lograms, calculated body mass index [BMI] of 19.2). The site of vac-
cine administration was described as high on the posterior deltoid.

The patient reported pain immediately following vaccination of
several weeks’ duration. The patient reported full range of shoulder
motion but had severe limitations with overhead activities and
external rotation such as buckling a seat belt or retrieving bags from
the back seat of a vehicle. The patient ceased rock climbing and
overhead activities requiring strength. Painwas rated 4/10 at rest and
7/10 visual analog scale (VAS) upon exertion. Single assessment
numeric evaluation (SANE) score at initial presentation was 10/100.

Because of failure to improve, the patient sought medical care,
an magnetic resonance imaging (MRI) was obtained approximately
4 weeks after vaccination which demonstrated increased signal in
the subacromial bursa, fluid tracking along the teres minor inser-
tion, and a superior labrum anterior to posterior lesion (Fig. 1).
Conservative management was initiated with oral anti-
inflammatories and physical therapy. This resulted in a decrease
in symptoms at 4-8 weeks.

Unfortunately, the patient developed increasing pain and
disability by 12-16 weeks. Conservative management with oral
anti-inflammatories, physical therapy, and 2 corticosteroid in-
jections provided limited relief. Approximately 16 weeks after
presentation, diagnostic ultrasound was performed due to ongoing
pain, which demonstrated teres minor tendinopathy and bony
erosions of 3-4 mm at the teres minor insertion on the greater
tuberosity of the humerus. Subsequently, repeat MRI was per-
formed which showed increased bone marrow edema on the
posterior lateral proximal humerus which correlated with the pa-
tient’s area of vaccine administration (Figs. 2 and 3). Based on
2

continued symptoms of pain and loss of function, worsening
appearance on repeat MRI, and failure of conservative measures for
6 months, the patient elected to proceed with diagnostic arthros-
copy with intraoperative cultures.

Three cultures were obtained from the subacromial space: (1)
subacromial aspiration was performed prior to skin incision to
reduce the risk of contamination with portal creation, (2) bursal
tissue was harvested with a meniscal biter from the area of greatest
signal on MRI, and (3) a trephine was used to harvest greater tu-
berosity bone again corresponding to the area of maximal signal on
MRI. Cultures were held for 21 days. One of 3 cultures returned
positive for Cutibacterium acnes (C. acnes), 12 days after biopsy. The
positive biopsy was from the bone sample. Concomitantly with
diagnostic arthroscopy, the patient underwent extensive
d�ebridement of the subacromial space and greater tuberosity with
an arthroscopic shaver and suction lavage. A total of 6 liters of saline
was used during this portion of the procedure.

Postoperatively, an infectious disease consultation was ob-
tained, and the patient ultimately underwent 6 weeks of intrave-
nous antibiotic therapy at the recommendation of the consultant.
The patient was administered Rocephin, 8 days later, had an
adverse reaction, and switched to Invanz (ertapenem) for the
duration (Fig. 4).

The patient experienced rapid relief of symptoms within days
and progressed to near full recovery 2-3 months after arthroscopy.
At final follow-up, she reported some limitations secondary to pain
and weakness with rock-climbing activities and heavy lifting
overhead with a SANE score of 95/100.

Case 2

A 27-year-old female received a Tetanus, Diphtheria, and
Pertussis vaccine to the left shoulder in July 2020 at a primary care
office. She similarly had a small body habitus (height 157.48 cen-
timeters, weight 56.7 kilograms, calculated BMI 22.9). The patient
developed increasing left shoulder pain starting 12-24 hours
following the injection. The patient reported the pain was worse
with shoulder movement and was worse at night with preserved
range of motion. Painwas worse with overhead activities including
putting on a shirt. She first sought medical care for the left shoulder
8 days following the injection. SANE score at initial presentation
was 10/100. The site of vaccine administration was described as
high and posterior.



Figure 2 Left shoulder beach chair posterior viewing portal 3 demonstrating the subacromial space. (A) A meniscal punch is used to harvest tissue sample for culture. (B)
Arthroscopic shaver performing subacromial bursectomy and d�ebridement.

Figure 3 Left shoulder arthroscopic view of left shoulder with the 30-degree arthroscope in the anterior lateral portal viewing posteriorly towards the posterior greater tuberosity.
(A) Curette creating a bone fragment for culture harvest. (B) Arthroscopic grasper is removing a bone fragment for culture.
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Due to atypical presentation and failure to respond to initial
conservative measures, an MRI was obtained 14 days after injection
and was concerning for nonspecific synovitis. The patient was then
prescribed opioids and physical therapy without clinical
improvement.

Eight weeks after the vaccine injection, the patient had wors-
ening shoulder pain rated 10/10 VAS and developed concomitant
fevers and chills with generalized malaise. A glenohumeral joint
aspiration was performed and the white blood cell count was
consistent with septic arthritis > 60,000.

The following day, the patient underwent arthroscopic irriga-
tion and d�ebridement of the shoulder. Fluid aspiration from the
glenohumeral joint and tissue biopsies from the glenohumeral joint
obtained with a meniscal punch were positive for C. acnes.
Arthroscopic extensive d�ebridement of the shoulder was per-
formed with synovectomy performed with an arthroscopic shaver
of the glenohumeral joint and d�ebridement of the subacromial
space.

Postoperatively, the infectious disease service was consulted
and recommended 6 weeks of intravenous antibiotic therapy.
Physical therapy was initiated without restriction to facilitate re-
turn of shoulder motion and strength. The patient noted relief
approximately 8 days after surgery. At final follow-up,
3

approximately 14 months after inoculation and 12 months after
arthroscopic d�ebridement, the patient reported a SANE score of 75/
100 with complaints of persistent pain (4/10 VAS with activity) and
weakness with overhead activities and most forms of upper body
exercise.

Case 3

A 33-year-old female received an influenza vaccine to the left
shoulder at an urgent care office in September 2020. The patient
reported immediate and increasing left shoulder pain following the
injection. She reported activity-related pain and night painwithout
fevers or chills. The patient had no prior medical history, no prior
history of shoulder complaints, and had a small body habitus
(height 165.1 centimeters, weight 61.23 kilograms, calculated BMI
22.5). Injection location was described as “very high at the edge of
the bone on top of my shoulder.”

This patient first soughtmedical care for her increasing shoulder
pain 4 days following her vaccination. After a period of observation
and reassurance, therewas no improvement and patient eventually
presented to a surgical office. At presentation, pain was rated as 8-
9/10 VAS, worse at night affecting sleep, was associated with
decreased range of motion in all planes, and weakness to the extent



Figure 4 Repeat MRI left shoulder axial view T2 series demonstrating resolution of
bony edema after. Completion of arthroscopic d�ebridement and antibiotic manage-
ment. MRI, magnetic resonance imaging.
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it was difficult to remove a shirt. Initial SANE score at presentation
was 20/100.

The patient first obtained an MRI after 8 months of persistent
shoulder pain and weakness despite a small improvement around
4-5 months from injection followed by return and progression of
symptoms. MRI revealed increased signal in the subacromial bursa
without associated bony edema. Due to failure to improve after
prolonged symptoms, arthroscopic irrigation and d�ebridement
with harvest of tissue biopsies from the subacromial space of the
subacromial bursa harvestedwith ameniscal punchwas performed
3 weeks following the MRI. Intraoperative cultures grew out
C. acnes from the subacromial bursa specimens.

The patient was subsequently placed on 6 months of oral anti-
biotic therapy with amoxicillin and underwent extensive physical
therapy. She currently reports a SANE score of 90/100. She reports
persistent pain to the left shoulder, worse at night, continued dif-
ficulty sleeping on the effected left side, and limitations partici-
pating in home improvement projects involving overhead
activities.

A comparison of cases and relevant details are included in Table I
(Table I).

Discussion

It should be emphasized that vaccine administration is highly
safe and effective.7 Thus, the risk of SIRVA is low and should not be
a deterrent to receiving recommended vaccinations. Nonetheless,
with increasing rates of vaccination and a global effort to obtain
COVID-19 herd immunity through mass vaccination campaigns,
physicians should be aware of the presentation and treatment of
SIRVA as it is likely to become more prevalent with time. Arthro-
scopic shoulder and sports medicine surgeonsmay receive referrals
for management of patients who are refractory to conservative
management. Currently, there is no clearly agreed-upon manage-
ment strategy for these patients when prolonged conservative
management fails.

Diagnosis of SIRVA can be challenging for healthcare pro-
fessionals as symptoms overlap with other more common
shoulder pathology. The primary discriminating feature is
4

temporal proximity to intramuscular injection in patients
without a history of prior shoulder dysfunction.8 As noted pre-
viously, the predominant treatment is supportive and conser-
vative. After failure of conservative management, MRI imaging
may reveal an increased signal in the subacromial bursa, intra-
muscular signal in the deltoid, or increased T2 signal in the
greater tuberosity.13 Associated symptoms of stiffness, pain even
at rest, night pain, and weakness overlaps with those of C. acnes
infection.

We present a case series of 3 patients with refractory SIRVAwho
ultimately underwent arthroscopic management due to persistent
pain and poor function. All cases had culture results positive for C.
acnes and all responded, at least partially, to arthroscopic
d�ebridement and antibiotic therapy.

Since the presence of C. acnes has been identified by deep bi-
opsies in both open and arthroscopic primary shoulder surgery in
approximately 20% of cases, it is reasonable to consider the positive
cultures in this case series represent contaminant and do not
represent a clinically significant infection.6,12,14,17 Although a causal
relationship cannot be established based on this limited series, the
association may be relevant to treating physicians in forming a
differential diagnosis.

Generally, positive cultures for C. acnes have been correlated
to presence of skin colonization and male gender.6 By contrast,
the patients in this series were all female. This difference may be
incidental to females generally having thinner habitus and
smaller deltoid muscle volume than men or due to other reasons
not immediately apparent.1 Additionally, other authors have
similarly identified a “too high” position as a risk factor2,5,19 for
SIRVA. In this series, all patients described a “high” position on
the shoulder for vaccine administration, although this observa-
tion is limited by recall bias and lack of objective criteria to
confirm the injection location site due to the time elapsed be-
tween injection and clinical presentation to a treating surgeon.

In a recent report of SIRVA after COVID-19 vaccination, the pa-
tient was also an elderly female with a thin body habitus.2 The
authors in the case report hypothesize poor vaccine technique,
combined with smaller body habitus may increase risk of injection
into the subacromial bursa or underlying bone. In this series, all
patients fit a similar pattern.

This suggests a longer needle length combined with smaller
body habitus and a proximal injection location may be risk
factors for SIRVA due to injection into the subacromial bursa,
into the rotator cuff tissue, or even into the greater tuberosity
bone.

While the clinical significance of the positive cultures cannot
be causally related to the patients’ symptoms in this series, the
presence of improvement after arthroscopic d�ebridement and
antibiotic management lends credibility to an infectious
etiology.

The location of the distal infraspinatus and teres minor
tendons, their entheses, and the underlying bone has been
previously reported as a common location for persistent
shoulder pain after vaccination.4,15 This was a similar location
in this series as identified on MRI images, suggesting the area of
maximal signal intensity. The benefit and timing of follow-up
MRI for evaluation of response to treatment cannot be recom-
mended based on this limited series because follow-up MRI was
not routinely performed.

Finally, the vaccine administered in each case in this series was
different, suggesting factors related to administration technique
and/or patient-related factors may be more important in the
development of SIRVA than the contents of the vaccination.

Table II offers guidelines for consideration when evaluating re-
fractory SIRVA cases (Table II).



Table II
Proposed recommendations and key points.

� Patients presenting with atraumatic onset of shoulder pain, loss of function, and stiffness should be asked about recent vaccine administration.
� Primary management of presumed SIRVA should be conservative.
� Thinner patients may be at higher risk for refractory SIRVA.
� Advanced imaging with MRI or US may identify synovitis, subacromial bursitis, or edema within the greater tuberosity correlating to the injection site.
� When prolonged conservative management fails, arthroscopic d�ebridement and harvest of deep tissue biopsies for culture can be considered.
� Cultures should be obtained from 3 distinct sites within the shoulder and held for a minimum of 14 d (ideally 21 d).
� Treatment of positive cultures should involve an informed discussion between the patient and a multidisciplinary team including infectious disease specialists to weigh

the risk and benefit of potential treatment options.

SIRVA, shoulder injury related to vaccine administration; MRI, magnetic resonance imaging; US, ultrasound.

Table I
Patient demographics for each presented case.

Question Case 1 Case 2 Case 3

Demographics 36 yo female 27 yo female 33 yo female
BMI 19.2 22.9 22.5
Injection site Left shoulder (nondominant) Left shoulder (nondominant) Left shoulder (dominant)
Injection provider Primary care office Primary care office Urgent care
Injection placement “High” “High and posterior” “High”
Vaccine Influenza TDaP Influenza
Onset of symptoms Immediate 12-24 h Immediate
Fevers/Chills No Yes No
Time to seeking medical care 14 d 8 d 4 d
MRI Increased signal in bursa/tuberosity Increased signal in bursa Increased signal in bursa
Time to surgery 6 mo 1 mo 9 mo
Biopsy results C. acnes C. acnes C. acnes
Antibiotic treatment IV 6 weeks IV 6 weeks Oral � 6 mo
Final SANE rating 95-30 mo postop 75-16 mo postop 90-7 mo postop

BMI, body mass index, MRI, magnetic resonance imaging; SANE, single assessment numeric evaluation; IV, intravenous.
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Conclusion

Based on available case reports and limited data, surgeons may
consider the possibility of C. acnes positivity in the workup and
treatment of persistent shoulder pain after vaccine administration.
A history of small body habitus, high injection site location, pain at
rest or with sleep, and loss of shoulder motion and strength should
raise an index of suspicion for advanced imaging and, in select
cases, arthroscopy with harvest of tissue cultures and concomitant
arthroscopic d�ebridement.
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