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Abstract

This report emphasizes the relevance of MRI in non-resolving inflammation post-covid-19 vaccination in a 63-year-old 
female. In this patient, clinical examination was suggestive of septic arthritis confirmed by biology and MRI, which dem-
onstrated cartilaginous damage and an extension of the infection to the bone. Therapeutical possibilities and prevention 
techniques are described and substantiated with a brief review of post-vaccinal arthritis cases in the literature. This report 
aims to delineate the utility of early MRI performance in persistent joint inflammation and the different possibilities avail-
able to the patient for optimal management at the early stages of the disease.
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Abbreviations:

MRI: Magnetic Resonance Imaging; CT: Computed Tomogra-
phy; IV: Intra-Veinous.

Introduction

Septic arthritis of the gleno-humeral joint is more common in 
the elderly and immune compromised [1], and post vaccina-
tion arthritis has been reported few times [2]. Our case draws 
attention to the importance of MRI, in case of an insidious 
onset of symptoms, or persistent pain or inflammation after 
an episode of vaccination. This imaging modality has been 
increasingly used to evaluate soft tissue, synovial reaction 
and marrow changes. It allows early detection of complica-
tion, especially osteomyelitis. A combination of T1-weighted, 
T2-weighted, short-tau inversion recovery, and post contrast 
T1-weighted fat-suppressed sequences are most helpful to set 
the diagnosis. The therapeutic decision consists of a combina-
tion of antibiotics, surgery and physical rehabilitation.

In patients with cleft alveolar ridge deformities, aresearch has 
demonstrated the improved outcomes of PRF consumption 
in combination with iliac crest bone transplant; in contrast, 
outcomes were unsatisfactory when iliac crest graft alone was 
employed [9]. Similar methods were used to complete healing 
without complications in an orthodontic surgery case employ-
ing PRF, cancellous bone allograft, bovine bone matrix, and 
metronidazole [10]. Thus according study findings, when PRF 

is mixed with biomaterials, the rejuvenation power of the cor-
responding alternative improves and it is more suited and ac-
ceptable for the defective tissue area. The appropriate inclu-
sion of biomaterial is achieved thanks to PRF’s development of 
cell-to-cell communication [11]. The current review’s focus is 
on the uses of PRF in regenerative endodontics and dentistry, 
as well as its limits and possible future usage.

Clinical Presentation

A 63-year-old female patient with no history presented to the 
ER for sub acute inflammatory pain in the right shoulder, as-
sociated with fever and chills two weeks after receiving the 
covid-19 vaccination in the right arm. Clinical examination 
objectified signs of skin inflammation and a limited active 
and passive motion of the right shoulder, with spontaneous 
external drainage of pus. Biochemistry assessment revealed 
an increase in C-reactive protein (60 mg/l) and an elevated 
erythrocyte sedimentation rate (100 mm/h) with associated 
hyperleukocytosis (130x109/l). Plain radiograph showed glen 
humeral joint narrowing, erosion of the humeral head and soft 
tissue swelling (Figure 1). For a better assessment, a shoulder 
MRI 1,5 tesla was then performed and demonstrates cartilagi-
nous damage and areas of osteolysis of the humerus on T1 
weighted images with enlarged reactive axillary lymph nodes, 
marked bone edema and joint effusion as shown in T2w im-
ages (Figure 2). We note as well the presence of multiple 
fluid out pouchings enhancing peripherally after gadolinium 
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administration resembling abscesses, and an associated syno-
vitis and sub deltoid bursitis (Figure 3). These lesions present 
a discrete restriction on diffusion sequences. GRE sequence 
shows no sign of hemorrhage (Figure 4). This presentation 
is consisted with a shoulder osteoarthritis. The aspiration of 
the shoulder joint had brought purulent liquid consisting of 
altered neutrophils, direct examination was negative but mi-
crobiological culture confirmed the presence of staphylococ-
cus aureus.

The patient then was immediately hospitalized. Treatment 
comprised intravenous antibiotics (Ampicillin) for two weeks, 
pain-relieving posture, analgesic and surgical drainage was 
done through tidal irrigation to remove the infectious dis-
charge. Therapy switched to oral administration for two 
months with favorable evolution of clinical and biological in-
flammation but persistence of slight limitation of joint mobil-
ity. The patient was addressed then to physical rehabilitation.
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Discussion

Septic arthritis is an orthopedic condition involving the shoul-
der in 8 to 21% of cases [3]. It mostly affects immunocompro-
mised patients with co-morbidities as demonstrated in litera-
ture [1]. However, several cases of septic shoulder have been 
described throughout history following a routine vaccination, 
and more recently, following the covid-19 vaccination [4-5], 
where only two reported cases were about septic joints [6-7], 
whereas the four other patients presented with either an in-
flammatory or an autoimmune reaction to the vaccine [3,5,8]. 
Severe complications can occur, such as osteomyelitis, adhe-
sive capsulitis and osteonecrosis the mortality rate may reach 
11.5% of patients with septic arthritis of the shoulder [9].

Anterior injection of the deltoid, especially in thinner patients, 
exposes to a high risk of inadvertent subacromial bursal and 
glenohumeral joint penetration. The synovium is a well-vas-
cularized structure with no limiting basement plate, and this 
allows easy access by bacteria [10]. Once bacteria are inocu-
lated in the joint space, the low fluid shear allows it to adhere 
to joint structures andproliferate [11], generating an acute 
cascade of inflammatory reaction and the pathogens are elim-
inated [12]. However, if the infection is not resolved due to 
a defected immune system, the high levels of cytokines pro-
duced by the immuno-regulatory cells may result in joint ef-
fusion that increases intra-articular pressure, which prevents 
blood and nutrients from reaching and supplying the joint, 
leading to synovium and cartilage destruction. Permeation 
of synovial stroma by a dense perivascular inflammatory in-
filtrate increases synovial thickness. The increased vascularity 

Figure 1: Anteroposterior x-ray of the right shoulder shows narrowing of the 
glenohumeral joint space (thick arrow), heterogenous humeral head with 
epiphyseal erosions (arrows) and soft tissue thickening (star).

Figure 2: MRI of the left shoulder joint on T1W sagittal (a), coronal (b), T2W 
axial (c), coronal (d) and sagittal (e) images showing areas of osteolysis in 
the epiphyseal-metaphyseal regions, cartilaginous and subchondral erosions 
(arrows), subchondral and pericapsular edema signal demonstrating low T1 
and high T2 signal (star), Synovial fluid outpouching with distension of axillary 
recess (arrows head) giving similar appearance to abscesses. We note also a 
marked gleno-humeral joint effusion, enlarged axillary lymph nodes (curved 
arrow) and soft tissues thickening.

Figure 3: T1 weighted post contrast on coronal (a) and axial (b) images show-
ing markedly thickened and enhancing synovium (thick arrow), small sub del-
toid bursitis (circle), pericapsular and lymph nodes enhancement (arrow).

Figure 4: Diffusion weighted image (a) shows discrete restriction (arrows) an-
daxialT2* sequence (b) shows no signs of hemorrhage.



owing to vasodilation and angiogenesis, and increased perme-
ability of inflamed blood vessels are responsible forsynovial 
enhancement due to synovial hyper vascularity and peri syno-
vial edema seen in MRI.

Septic arthritis diagnosis consists of a series of physical and 
biological examination. However, when a deep joint is af-
fected, shoulder joint in our case, the patient can be pauci-
symptomatic and clinical findings can be nonspecific making 
the diagnosis even more challenging. In that case, we resort 
to imaging.

Plain radiograph may be normal in the very early stage of the 
disease. Otherwise, it shows a narrowing of the joint space 
due to cartilage destruction in the acute phase, destruction 
of the subchondral bone on both sides of a joint. And, if left 
untreated, reactive juxta-articular sclerosis or even ankylosis.

Ultrasound shows joint effusion, a thickened and hyper vascu-
larized synovium on Color Doppler. And sometimes, it can be 
used to guide aspiration. CT features are similar to those on 
radiographs with a better assessment of osseous lesions. MRI 
is sensitive and more specific for early changes as early as 24H 
after the onset of infection [13]. It helps as well rule out differ-
ential diagnosis and evaluating osseous, cartilaginous and soft 
tissue lesions. The major findings comprise joint effusion in 
70% of cases, synovial thickening and synovial enhancement 
after IV administration of gadolinium, associated with peri sy-
novial and soft tissue edema on T2W implying a high correla-
tion with the clinical findings in patients with septic joint [14]. 
These findings can be present in all stages of septic shoulder.

Fluid out pouching is also seen and results from fluid dissec-
tion from the joint due to continuous pressure, presenting a 
similar appearance with abscess [15]. MRI demonstrated bone 
marrow reactive edema which is seen as hypointense in T1w 
and hyperintense in T2w images and help distinguish it from 
associated osteomyelitis, where edema is larger, confluent 
and more diffuse causing a blurring in bone marginson T1W 
images [16], which becomes clearer after contrast administra-
tion. This aspect is referred to as the “ghost sign” [17]. Dif-
fuse marrow edema and cyst formation indicate and advanced 
stage of septic arthritis and predicts a bad prognosis even after 
arthroscopic debridement [18]. MRI has its limitation as some 
findings may lead to over diagnosis, such as synovial enhance-
ment without joint effusion, which can be present in 23% of 
healthy joints [16]. The use of thin needles of 16mm is recom-
mended in adults less than 60 kg receiving a vaccination in the 
deltoid and any abnormal sign within the first 24 hours, pain 
or shoulder joint dysfunction, should raise suspicions of sep-
tic arthritis [4]. Early initiation of intravenous therapy is highly 
recommended to control the infection. The choice of antibiot-
ics depends on the most probable pathogen in each health 
institute. Recommended duration of intravenous (IV) therapy, 
varies from two to six or seven weeks [19-20]. However, lit-
erature gives evidence for short-course IV therapy efficiency 
(seven days) [21] and longer-term treatment for patients who 
failed to respond to the shorter regimen. Aspiration guided 
by ultrasound helps decompress and provide clinicians with 
culture sample to identify the pathogen(s).

Arthrotomy and arthroscopy are two procedures used for 
surgical debridement of osteochondral fragments and areas 
of osteomyelitis. They also provide specimens in case of non-

conclusive joint fluid aspiration results. Moreover, arthrotomy 
showed better clinical and radiological improvement com-
pared to aspiration [22]. Any delay in septic arthritis manage-
ment can causean irreversible joint damage within 48 hours of 
the onset of infection and result in important sequela, espe-
cially osteonecrosisdue to increase in intra-articular pressure 
which compromises blood circulation.

Conclusion

A relatively high rate of reoperation, morbidity, and mortality 
has been associated with septic arthritis of the shoulder. Ac-
curate diagnosis relies mainly on imaging findings, especially 
MRI that provides the surgeon with the best assessment of 
soft tissue, cartilage and bone, which allows a prompt and 
proper treatment, thereby, preventing complications like sep-
tic shock and osteomyelitis. Most importantly, a proper in-
tramuscular injection technique is mandatory to avoid such 
severer infections. 
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