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Abstract 

Introduction: Physical therapists have utilized ultrasound imaging for over three decades for cross 

sectional muscle thickness, age-related musculoskeletal changes, response of muscle to interven-

tions, and for biofeedback. More recently, physical therapists have started to incorporate point of 

care ultrasound as a diagnostic tool for a variety of neuromusculoskeletal conditions including frac-

tures, schwannomas, entrapment of neurovascular structures, and muscle disease. The purpose of 

this case report is to describe the evaluation and treatment of two patients with shoulder pain that 

was thought to be musculoskeletal in nature who were subsequently diagnosed with COVID-19 

vaccination-related lymphadenopathy and also bring attention to lymphadenopathy as a potential 

side effect of the COVID-19 vaccination. 

Case Description: The first patient case was a 26-year-old male with a chief complaint of right shoul-

der pain and heaviness who was referred for ultrasound imaging by his physician for a suspected 

rotator cuff tear. He reported that his symptoms started 2 days prior after playing basketball. The 

second patient case was a 33-year-old male with a chief complaint of left shoulder pain that was 

insidious in onset 5 days prior who was referred for ultrasound imaging by his physician. For both 

patients, the physical examination demonstrated full pain-free range of motion and normal muscle 

strength for their involved shoulders. Point of care ultrasound imaging performed by the physical 

therapist was also negative for tendon or bursa abnormalities for the involved shoulder in both 

patients. Upon further questioning, the first patient stated that he received his first of two COVID-

19 vaccinations three days prior in his right deltoid region and the second patient stated that he 

received his first of two COVID-19 vaccinations six days prior in his left deltoid region. While both 

patients were afebrile, they did report a recent onset of fatigue after their vaccination. Their past 

medical histories were unremarkable. Ultrasound imaging of the axillary region for both patients 

revealed swollen lymph nodes with hilar vascularity on Doppler ultrasound imaging; the axillary 

nodes were also tender to palpation. Other lymph nodes in the same axillary region as well as the 

contralateral axillary region did not show any swelling for both patients.  

Outcomes: Both patients were referred to their physicians and both were diagnosed with COVID-

19 vaccination-related lymphadenopathy. Following the second of two COVID-19 vaccinations, 

both patients experienced fatigue, malaise, and fever that started about 8 to 12 hours after the second 

vaccination and resolved within 24 hours.  

Discussion: Lymphadenopathy is a potential side effect of COVID-19 vaccination. This report sug-

gests that this condition may manifest as shoulder pain that mimics musculoskeletal pathology; 

thus, it is important for physical therapists to be aware of this important side effect. If lymphade-

nopathy is suspected, appropriate screening and medical referral are necessary. 
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1. Introduction 

In response to the COVID-19 pandemic that claimed the lives of more than 6 million 

people worldwide, three COVID-19 vaccines were developed and authorized by the Food 

and Drug Administration for emergency use.1,2 Two of these vaccines, Pfizer and 

Moderna, demonstrated effectiveness rates of preventing symptomatic COVID and hos-

pitalization of 88% and 93%, respectively.  Despite the benefits of vaccination, adverse 

effects to the vaccines have been reported in 64% of individuals after 1 dose with adverse 

event rates increasing to 80% after both doses.3 The most common adverse reactions to the 

vaccines, which are mild in nature and resolve within a few days, include the following: 

local injection site pain, fever, chills, myalgia, headache, and fatigue. Severe complications 

have been reported in 0.2-1.1% of cases including thrombocytopenia and allergic reac-

tions/anaphylaxis.  

 

One interesting adverse reaction noted following vaccination is vaccine associated 

reactive lymphadenopathy (VARL) which is a typical immune response but may present 

a diagnostic challenge during medical screening. This is of utmost clinical importance in 

individuals who may be seen with a history of malignancy as unilateral axillary lymphad-

enopathy (UAL) is frequently seen in patients with breast cancer.  Determining the cause 

of UAL as benign or malignant is crucial following its presentation on multiple imaging 

studies including ultrasound, positron emission tomography, magnetic resonance imag-

ing, mammography, and computed tomography.8 Unilateral axillary lymphadenopathy 

may be seen on typical imaging for other conditions or during oncologic follow-up exams 

and present a diagnostic dilemma.  

 

Physical therapists have utilized ultrasound imaging for over three decades for cross 

sectional muscle thickness, age-related musculoskeletal changes, response of muscle to 

intervention, and for biofeedback. More recently, physical therapists have started to in-

corporate point of care ultrasound as a diagnostic tool for a variety of neuromusculoskel-

etal conditions including fractures, schwannomas, entrapment of neurovascular struc-

tures, and muscle disease. Neuromusculoskeletal ultrasound is used as an extension of 

the physical examination to assist in the diagnosis and management of peripheral nerve 

and orthopedic conditions. Included in the roles of the physical therapist is medical 

screening to ensure symptoms are neuromusculoskeletal in nature and not a more serious 

medical condition that requires referral to another specialty. The purpose of this case re-

port is to describe the evaluation and treatment of two patients with shoulder pain that 

was thought to be musculoskeletal in nature who were subsequently diagnosed with 

COVID-19 vaccination related lymphadenopathy. This case report was prepared follow-

ing the CARE Guidelines.12 

 

2. Patient Information, Clinical Findings, and Diagnostic Assessment 

Case 1 

The first patient was a 26-year-old male with a chief complaint of right shoulder pain 

and heaviness who was referred to a physical therapist for ultrasound imaging by his 

physician for a suspected rotator cuff tear. He reported symptoms started 2 days prior 

after playing basketball. Past medical and surgical history were unremarkable, and the 

patient was afebrile. The physical examination demonstrated full pain free range of mo-

tion and normal muscle strength of the right shoulder. Ultrasound imaging was negative 

for tendon, bursal, or joint abnormalities. Upon further questioning, the patient had re-

ceived his first dose of the COVID-19 vaccination three days prior in his right deltoid re-

gion and was experiencing fatigue since the injection. Ultrasound imaging of the axillary 

region revealed a singular swollen lymph node with hilar vascularity (Figure 1 & Figure 

2). The axillary nodes were also tender to palpation. Other lymph nodes in the same 
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axillary region as well as the contralateral axillary region did not show any abnormalities. 

The patient was referred to their physician and subsequently diagnosed with COVID-19 

vaccination-related lymphadenopathy. The patient was advised by his physician to follow 

up after one week if the symptoms persisted. The patient did not show up for a follow up.

  

 

Figure 1 - Case 1. Diagnostic ultrasound assessment of the right axillary region re-

vealing an anechoic thickened cortex ring around the hyperechoic hilum indicating a 

swollen lymph node which measured 1.1 cm. Note the normal appearance of the other 

lymph node which measured 4 mm. 

 

 

 
 

Figure 2 – Case 1. Color Doppler ultrasound assessment of the right axillary region 

revealing positive color Doppler findings of the swollen lymph node.  

 

 

Case 2 

The second patient was a 33-year-old male with a chief complaint of insidious left 

shoulder pain that started 5 days prior. This patient was referred to a physical therapist 

for ultrasound imaging by his physician. Past medical and surgical history were unre-

markable, and the patient was afebrile.  The physical examination demonstrated full pain 

free range of motion and normal muscle strength of the left shoulder. Ultrasound imaging 

was negative for tendon or bursa abnormalities.  Upon further questioning, the patient 

had received his first dose of the COVID-19 vaccination six days prior in his left deltoid 

region and was experiencing fatigue since the injection. Similar to the first case, ultra-

sound imaging of the axillary region revealed a singular swollen lymph node with hilar 

vascularity (Figure 3 & Figure 4). The axillary nodes were also tender to palpation. Other 
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lymph nodes in the same axillary region as well as the contralateral axillary region did 

not show any abnormalities. The patient, much like the first patient, was referred to their 

physician and subsequently diagnosed with COVID-19 vaccination-related lymphade-

nopathy. The patient consulted the physician after 3 weeks for a regular follow up. The 

symptoms were resolved with no complaints of any shoulder pain or discomfort. A follow 

up ultrasound scan of the lymph node showed the same findings as previously noted with 

absent tender points using sono-palpation. The physician did not recommend a follow up 

visit. 

 

 
 

 

Figure 3 – Case 2. Color Doppler ultrasound assessment of the left axillary region 

revealing positive color Doppler findings of the swollen lymph node. 

 

  

 

Figure 4 – Case 2. Diagnostic ultrasound assessment of the left axillary region reveal-

ing an anechoic thickened cortex ring measuring 5 mm around the hyperechoic hilum. 

 

3. Discussion  

The patients described in this report were referred to a physical therapist for ultra-

sound imaging for suspected orthopedic conditions of the involved regions. Both patients 

were subsequently sent back to the referring physician due to signs of lymphadenopathy 

on routine ultrasound imaging.  
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Vaccine associated reactive lymphadenopathy (VARL) is considered a mild adverse 

reaction to the COVID-19 mRNA vaccines, which depend on the migration of antigen-

presenting cells to regional lymph nodes to elicit a cellular (T-Cell) and humoral (B-Cell) 

immune response.4 Additionally, mRNA vaccines elicit a more robust B-Cell proliferation 

in the lymph node, which increases the incidence of UAL.4  The reported duration of 

VARL is typically 10 days with positron emission tomography and computed tomogra-

phy scans demonstrating trace duration of up to 32 days.5,6  As previously mentioned, it 

is reasonable to expect an increased frequency of UAL on imaging after vaccination which 

may persist for 1 month after the dose.  

 

A normal lymph node appearance on ultrasound is of oval or lobulated shape with 

a well-defined margin. The node has a hyperechoic representation of the fatty hilum and 

a thin uniform hypoechoic cortex surrounding the hilum. A hypoechoic cortex measuring 

3 mm or less is considered normal.11 Morphologic criteria, such as cortical thickening, hilar 

effacement and non-hilar cortical blood flow, are more important than size criteria in the 

identification of metastases.10 

 

Of interest, sonographic evaluation of the axillary lymph nodes in both patients 

demonstrated cortical thickening as well as positive vascularity patterns. Hilar vascularity 

refers to color doppler signals originating symmetrically from the nodal hilum of the 

lymph node and is typically seen in benign or reactive lymph nodes as seen in lymphad-

enopathy. Evaluation of lymph node vascularization is an important tool which allows 

the sonographer to classify vascular patterns as either normal/reactive or consistent with 

metastatic involvement. The first patient’s compromised lymph node measurement was 

1.1 cm versus 4 mm for a normal adjacent lymph node. The second patient’s compromised 

lymph node had a cortical thickness that was measured at approximately 5 mm. 

 

Several guidelines have been developed to direct patient care when working with 

patients with UAL.  The Society of Breast Imaging has proposed guidelines especially 

when working with patients with recent or past breast cancer or malignancy.7 These 

guidelines have been endorsed by several international organizations including the Ca-

nadian Society of Breast Imaging.8  The most comprehensive algorithm to assist with 

guiding management of UAL across specialty settings, inclusive of the oncology specialty, 

was proposed and published by Lehman et al.9  In the proposed management plan, pa-

tients should be classified into one of the following three categories: 1) as an isolated find-

ing on imaging, 2) in conjunction with another finding on imaging, and 3) in a patient 

undergoing cancer staging and/or treatment. 

 

The guidelines suggest if UAL is noted less than 6 weeks after last vaccination in an 

individual with no other additional findings, this should be treated as a benign finding 

and no further imaging should be performed. As seen with the two patients mentioned in 

this case report, this was the only finding on clinical or ultrasound examination. As this 

can be a clinical finding in serious disease, both patients were promptly referred to the 

provider for medical examination, diagnosis, and management. It is recommended, how-

ever, that axillary ultrasonography should be performed after 6 weeks of vaccination if 

clinical concern still exists.  Patients who fit into categories 2 and 3 as mentioned above 

are encouraged to undergo prompt recommended imaging. Management of categories 2 

and 3 is tailored to the specific patient and is beyond the scope of this report but the deci-

sion making and referral steps for the physical therapist performing ultrasound imaging 

in patients with suspicious lymphadenopathy are the same. The role of the physical ther-

apist who performs ultrasound imaging is the following: 1) perform a clinical examina-

tion, 2) perform an ultrasound imaging examination as an extension of the clinical exam, 

3) document relevant and potential incidental findings, and 4) refer the patient back to the 

referring provider. 
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4. Conclusion  

To further clarify the clinical picture in patients undergoing ultrasound imaging who 

may demonstrate signs of lymphadenopathy, we recommend documenting at a mini-

mum, the dates of vaccination administration and laterality of each injection. Vaccina-

tion brand should also be recorded as the rate of VARL is higher with certain vaccine 

manufacturers. This documented information may help paint a clearer picture of the 

patient’s case and provide crucial information to the referring physician when they are 

determining the medical management of the patient. 
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