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Spontaneous Avascular Necrosis of the Humeral Head 
Following COVID-19 Vaccination 

Abstract

We report a case of a 40-year-old man who presented with left shoulder pain and marked functional impairment two days 
after receiving the second dose of the Pfizer COVID-19 vaccine. Advanced imaging demonstrated focal avascular necrosis 
(AVN) of his humeral head. Initial management included simple analgesics, activity modification, and an ultrasound-
guided intra-articular hydrodilatation injection. The patient subsequently had an improved range of motion but persistent 
severe shoulder pain. He has now been offered surgical intervention. Despite having risk factors for developing AVN 
previously, the patient did not demonstrate any recent risk factors for developing the disease. COVID-19 vaccination is 
known to cause severe joint pain and stiffness rarely. However, avascular necrosis is not a known or documented side 
effect. His symptoms arose directly after the administration of the vaccine, with no other demonstrable cause. Therefore, 
we are reporting COVID-19 vaccination as a potential new risk factor for AVN of the humeral head.

Level of evidence: V
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Introduction

The severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) “COVID-19” has caused a 
pandemic that has claimed over 5 million lives 

worldwide.1 An acceleration of operations related to 
clinical trials took place to answer the global crisis, 
and increased funding during the pandemic, resulted 
in the development of many vaccines, with vaccination 
programs becoming widespread. Consequently, it 
became essential to communicate and document any 
potential serious vaccine-related events timely.2

The three major vaccines used in the United Kingdom 
(UK) are Vaxzevria (previously AstraZeneca), Moderna, 
and Pfizer/BioNTech. Significant attention has been 
drawn to the adverse effects of COVID-19 vaccination 
in scientific journals and international media. Joint 
pain and stiffness are very common (may affect 1 in 10 
people) side effects that have been reported in all three 
major vaccines used in the UK. The majority of cases 

affected with joint pain have been reported to be mild 
to moderate, with a very small number of severe cases. 
However, many other possible adverse effects cannot be 
estimated from the available data due to lesser incidence. 
Avascular Necrosis (AVN) is not known to be a side effect 
of COVID-19 Vaccination.3

Although relatively uncommon, AVN can cause 
significant shoulder pain, functional limitation, and 
poor quality of life in young patients. With the very 
high volume administration of the COVID-19 vaccine, 
an awareness of all possible side effects or associated 
diseases is crucial for clinicians in both primary and 
secondary care. Early identification of AVN leads to 
earlier diagnosis, investigation, referral, management, 
and, therefore, better patient outcomes. 

Case Presentation 
A 40-year-old white-British man presented to the 
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suggestive of AVN [Figure 1]. 
While he had never undergone imaging of his shoulder 

in the past, he had undergone a computer tomography 
(CT) scan three months prior to the onset of symptoms, 
including his left shoulder. The CT scan was performed 
to investigate an episode of acute abdominal pain. No 
obvious signs of AVN of the humeral head were present 
at this scan [Figure 2]. He had his first dose of the Pfizer 
COVID vaccine four months prior to the second dose 
and experienced only mild side effects, which were self-
limiting within 72 hours.

Our differential diagnosis included adhesive capsulitis, 
supraspinatus tendonitis, and AVN of the humerus. A 
magnetic resonance imaging (MRI) scan had already 
been performed three days prior to his presentation 
to the senior author’s clinic. This scan confirmed the 
diagnosis of AVN with associated fragmentation of the 
humeral head and an underlying subchondral fracture 
[Figure 3].

specialist upper-limb clinic having developed sudden 
onset pain of the left shoulder with severely restricted 
range of motion two days following his second dose of 
the Pfizer COVID vaccine. The patient was administered 
the vaccine, in the left shoulder, at a vaccination center 
at the recommended dose using the conventional 
technique by trained staff. He presented face-to-face 
in the clinic 12 weeks after the onset. There was no 
history of shoulder trauma in the past or directly prior 
to the onset of symptoms. There was no previous 
history of ipsilateral shoulder pain. Examination of the 
left shoulder revealed loss of external rotation, internal 
rotation, abduction, adduction, and forward flexion. Both 
active and passive movements were affected, and pain in 
the passive movement was noted. No abnormality was 
detected in the right shoulder. The patient had already 
undergone a plain radiograph of his shoulder, organized 
by his general practitioner, which on the axillary view, 
showed subchondral lucency and periarticular sclerosis 

Figure 1. Plain radiographs of the left shoulder, AP (Left) and Trans -axillary views (Right). Subchondral lucency and periarticular sclerosis 
can be seen as suggestive of AVN.

Figure 2. CT body scan (Bone windows) taken 3 months prior to the onset of symptoms. This includes the left humeral head and demonstrates 
no obvious signs of AVN at the time of the scan. From left to right; Sagittal slice, Axial slice, Coronal Slice.
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 The agreed management plan focused on pain 
management, activity modification, and referring the 
patient for an ultrasound-guided hydrodilatation. Three 
weeks later, the hydrodilatation of the shoulder was 
performed, with no complications, by injecting 5mls 
of 1% lignocaine and 5mls of marcaine 0.25% for local 
anesthetic and then 40mls of 0.9% saline for the dilatation 
with ultrasound guidance. There were no corticosteroids 
used during the procedure.

The patient was followed up at one week via telephone 
and at six weeks face to face. The treatment has improved 
the range of motion, but significant pain was still present. 
On examination, he had a positive impingement test and 
a positive glenohumeral stress test. The patient was 
offered the option of a surgical hemiarthroplasty of the 
shoulder but declined surgical intervention at this stage. 
The decision was therefore made to perform an interval 
MRI scan, which is awaited.

Discussion
AVN is debilitating with an insidious onset. AVN most 

commonly affects the femoral head of the hip joint, with 
the second most common site being the humeral head. 
The most commonly reported risk factor for AVN is 
steroid use. Other common risk factors include alcohol 
abuse, pancreatitis, and trauma. It is important to 
remember that a small number of cases are idiopathic 
with no attributable risk factors.4

Common symptoms include pain and loss of motion. 
On examination, a common finding is a limited range 
of motion, crepitus, and weakness of the rotator cuff 
and deltoid muscles. AVN is investigated and diagnosed 
clinically and radiologically. Initially, plain radiographs of 
the shoulder should be ordered, including AP, lateral and 
axillary-Y views. Radiological signs are best demonstrated 
on an AP view with the shoulder in neutral rotation. At 
the early stages of AVN, no findings on X-ray are present. 
However, as the condition progresses, osteolytic lesions 
develop, demonstrating resorption of the subchondral 

Figure 3. MRI Scan of the left shoulder showing subchondral sclerosis and fracture with bone marrow oedema extending to the proximal 
humeral shaft. These findings are in keeping with AVN. From left to right; Coronal T1 weighted slice, Coronal T2 weighted slice, Axial proton 
density fat saturation image.

necrosis. The most common initial site is the superior 
middle portion of the humeral head. The ‘Crescent 
sign’ indicates subchondral collapse and may progress 
to depression of the articular surface and consequent 
osteoarthritic changes. The gold standard imaging 
modality is MRI, which carries around 100% sensitivity 
in detecting bone edema at the site of subchondral 
sclerosis. MRI can also be useful for the detection of early 
or subclinical AVN. Treatment may be close observation 
for very early and minimally symptomatic disease. 
Initially, this includes pain management and activity 
modification with physiotherapy. Surgical management 
is indicated for progressive symptoms in the setting of 
moderate to advanced disease. 4,5

Certainly, we cannot establish singular or general 
causality between our patient developing AVN of the 
humeral head and receiving the COVID-19 vaccine. 
However, the sudden onset of symptoms directly after 
vaccination and the absence of known AVN raises the 
possibility of a potential new side of the vaccine or risk 
factor for AVN. 

It is important to question the assumption of causality 
in this case as the patient had risk factors for developing 
AVN in his past medical history. These included previous 
alcohol excess, chronic pancreatitis, and previous 
corticosteroid treatment for hepatitis. Firstly, it is 
unlikely that his alcohol excess added significant risk as 
he had been abstinent for almost a year before the onset 
of his symptoms. Secondly, his history of corticosteroid 
treatment; although the most common risk factor, 
his treatment had ceased at least two years prior to 
the onset of symptoms. Steroids usually increase the 
risk of developing AVN for six months to 1-year post-
treatment.6 Lastly, the patient’s chronic pancreatitis; 
his last acute episode was over one year prior to his 
shoulder symptoms. Nevertheless, he had presented to 
the emergency department with an episode of abdominal 
pain four months prior, but an acute flare-up was not 
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confirmed at this time. It is important to mention that 
a CT scan performed during this episode and prior to 
the second vaccination did not show obvious AVN in the 
left shoulder or any radiological signs of pancreatitis.  A 
review of his medical notes revealed that his abdominal 
pain spontaneously resolved within 24 hours, and the 
only treatment he received was simple analgesics. The 
timing of his symptoms and administration of his vaccine 
suggest vaccination is a much more likely cause compared 
to his other risk factors.

The pathogenesis of AVN remains to be fully understood. 
A possible mechanism behind the development of AVN, 
in this case, could be related to hypercoagulability. 
Several studies have suggested that increased 
intravascular coagulation due to hypercoagulability is 
the potential pathogenic mechanism, hypothesizing 
that microvascular thrombosis forms as a result of 
endothelial damage, resulting in AVN distal to the site of 
arterial obstruction.7,8

Sequentially, a systematic review looking at the 
relationship between COVID-19 and AVN suggested that 
infection can induce endothelial dysfunction, resulting 
in hypercoagulability. In turn, this hypercoagulability 
increases the risk of thrombosis and, thus, avascular 
necrosis.9 Importantly, as observed in COVID-19 infection, 
COVID-19 vaccines may induce a hypercoagulable state, 

with multiple cases of post-vaccination thrombosis being 
reported. Though studies reported the incidence of such 
cases is low.10

We are therefore concluding that there is a strong 
possibility that the COVID vaccine increased the risk of 
this 40-year-old man developing AVN of the humeral 
head. Considering a large number of vaccinated patients 
and the lack of reporting of this association, this is an 
exceptional case. Due to the insidious nature of the 
disease, often without a clear inciting event, other cases 
have been missed or under-reported. Even without being 
able to confirm causality, this report should serve to 
increase awareness and raise suspicion so that cases of 
AVN may be recognized, diagnosed, and managed early.


