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Introduction

Despite declining cases of COVID-19 in the United States 
and the ramping up of vaccine administration, clinicians 
continue to adapt their logistical and clinical practices. Of 
particular interest to clinicians taking care of oncology 
patients, the reported sequela of lymphadenopathy on 
imaging and clinical examination after recent COVID-19 
vaccination creates a unique challenge when staging 
and surveilling cancer patients. Per the Centers for 
Disease Control and Prevention, over 140 million doses 

of COVID-19 vaccine have been administered with 
millions more anticipated. Unsolicited self-reporting 
of lymphadenopathy after the 2nd Moderna vaccination 
was seen in approximately 15% of people who received 
the vaccine (1). Lymphadenopathy has been reported on 
CT scans, MRI, 18FDG PET/CT scans, mammography, 
and ultrasonography in the neck, axilla, mediastinum, 
and supraclavicular fossa (2-4). This has already started 
confounding screening, treatment, and surveillance for 
patients with breast cancer, lung cancer, lymphoma, and 
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head and neck cancers (5,6). Vaccine associated FDG-avid 
lymphadenopathy has been reported in 45.8% of patients 
who received the 2nd dose of the Pfizer vaccine (7). Staging 
and treatment of pancreatic adenocarcinoma also has the 
potential to be complicated by post-COVID-19 vaccination 
lymphadenopathy. 

Adenocarcinoma has characteristic patterns of metastasis 
depending on the location of the primary tumor (8,9). The 
most common sites of metastasis for pancreatic adenocarcinoma 
are the liver and peritoneal cavity while the lungs, bones, and 
brain are less common. Spread to supraclavicular lymph nodes 
is rare; however, it has been reported on multiple occasions 
and cannot be overlooked if lymphadenopathy is present 
on physical exam or imaging (10,11). Since both metastatic 
disease and post-vaccine lymphadenopathy can present in the 
supraclavicular fossa, patients can be mischaracterized as having 
metastatic disease or indeterminant nodes. This can lead to 
oncologic upstaging, unnecessary changes of treatment, or 
delay of appropriate treatment. 

Treating pancreatic adenocarcinoma with neoadjuvant 
chemoradiation for advanced disease prior to surgery has 
shown to improve survival (12,13). Patients undergoing 
staging, monitoring of treatment response, and surveillance 
require routine imaging. At any point during this process 
the finding of lymphadenopathy can change the oncologic 
stage and affect the treatment plan. We present three cases 
of FDG-avid lymphadenopathy after COVID-19 vaccine 
administration in patients at various stages of treatment for 
pancreatic adenocarcinoma. Management of lymphadenopathy 
varied depending on the patients’ treatment. Different 
management strategies included repeat imaging at follow-up, 
ultrasound guided fine needle aspiration (FNA), and excisional 
lymph node biopsy for histopathology. 

We present the following article in accordance with 
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/apc-21-8). 

Case presentation

The study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). The study was approved by 
the institutional review board of Mayo Clinic (21-003481). 
Written informed consent for publication was obtained from 
the patients.

Case 1

Patient 1 is a 57-year-old female diagnosed with locally 

advanced pancreatic adenocarcinoma undergoing treatment 
with FOLFIRINOX. She subsequently presented to our 
institution for reevaluation. Abdominal CT showed a 2.9 cm  
× 2.7 cm × 2.6 cm infiltrative mass in the pancreatic head 
with significant vascular involvement. 18FDG PET/CT did 
not show signs of distant metastatic disease. Neoadjuvant 
chemotherapy agents were switched, and restaging imaging 
was performed 6 months later. Chest CT with IV contrast and 
18FDG PET/MRI 6 months later showed significant tumor 
regression, however, new FDG-avid left supraclavicular and 
axillary lymphadenopathy was present (Figure 1A-1F). She 
received the 2nd dose of the Pfizer COVID-19 vaccine in 
the left deltoid 12 days prior to chest CT and 13 days prior 
to 18FDG PET/MRI. The left supraclavicular node was the 
largest measuring 2.0 cm with an SUVmax of 20.9. Decision 
was made to proceed with radiation and surgery if the new 
FDG-avid nodes were determined to be non-malignant. The 
patient subsequently underwent ultrasound guided FNA 
of the left supraclavicular lymph node which was negative 
for malignancy and demonstrated appropriate admixture of 
lymphocytes. Excisional biopsy of the left supraclavicular 
lymph node was then performed in order to rule out metastatic 
disease. Histopathology showed reactive follicular hyperplasia 
without features of metastatic carcinoma (Figure 1G,1H). This 
was consistent with histological findings reported by Özütemiz 
et al. The patient proceeded with pre-surgical radiotherapy. 
Lymphadenopathy in the axilla and subpectoral region resolved 
on repeat 18FDG PET/MRI three months later (Figure 1I-1K).

Case 2

Patient 2 is a 49-year-old female with locally advanced 
pancreatic adenocarcinoma undergoing treatment with 
gemcitabine and paclitaxel. During initial staging, there 
were no signs of metastatic disease on imaging. She 
subsequently presented to our institution for reevaluation. 
New imaging was obtained that showed partial response of 
the pancreatic mass without metastatic disease, however, 
18FDG PET/CT showed new nodal enlargement with 
SUVmax of 2.21 in the left axilla when compared to 
baseline imaging (Figure 2). The patient received their 2nd 
Moderna vaccination in the left deltoid muscle 33 days 
prior to 18FDG PET/CT. From a surgical standpoint, 
there was not adequate tumor regression so continued 
neoadjuvant chemotherapy was required before proceeding 
to radiation and surgery. With a high probability of the 
axillary lymphadenopathy being due to recent COVID-19 
vaccination; the decision was made to continue with 
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planned imaging in 3 months for cancer restaging without 
further interrogation of the lymph nodes. 

Case 3

Patient 3 is a 62-year-old male with a diagnosis of 
locally advanced pancreatic adenocarcinoma undergoing 
neoadjuvant chemotherapy with gemcitabine and paclitaxel. 
Initial 18FDG PET/CT showed a 6.2 cm hypermetabolic 
mass in the body of the pancreas without signs of metastatic 
disease. The patient subsequently presented to our institution 
for reevaluation. The patient had repeat imaging for 
restaging that showed mild decrease in pancreatic tumor 
size on abdominal CT. 18FDG PET/MRI did not show any 
peritoneal disease; however, there was new FDG-avid lymph 
nodes in the left axilla and neck along with left deltoid muscle 
uptake with highest SUVmax of 3.45 (Figure 3A-3F). The 
patient received the Johnson and Johnson vaccine in the left 
deltoid 11 days prior to 18FDG PET/MRI. The decision 

was made to observe the post-vaccine lymphadenopathy and 
continue neoadjuvant chemotherapy and planned restaging in 
order to maximize radiologic and metabolic response. Repeat 
imaging two months later showed anatomic and metabolic 
resolution of the lymphadenopathy (Figure 3G-3I).

Discussion

Post-COVID-19 vaccine associated lymphadenopathy 
has created a new challenge for management of oncology 
patients. While post-vaccination lymphadenopathy is not 
a new concept, widely distributed vaccine implementation 
at this scale has not occurred in the U.S. in the last several 
decades (14,15). Clinicians will inevitably see an increase 
of patients with post-vaccination lymphadenopathy as 
COVID-19 vaccine distribution continues. We provide 
three examples of management of this side effect in patients 
diagnosed with pancreatic adenocarcinoma at different time 
points of treatment that will hopefully help to guide future 
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Figure 1 Patient 1: vaccine-related 18FDG-avid left supraclavicular, left subpectoral and left axillary lymph nodes on 18FDG PET/MRI 
in Patient 1. Axial CT, fusion and MIP images from baseline (A-C, respectively). The baseline study demonstrates no enlarged or FDG-
avid lymph nodes. Axial CT (D), fusion (E) and MIP (F) images performed 13 days after COVID-19 vaccination demonstrate new FDG-
avid left supraclavicular, left subpectoral and left axillary lymph nodes (arrows). Note also increased focal activity at the injection site in 
the left deltoid muscle (dashed arrow). The largest and most FDG-avid lymph node in the left supraclavicular region measured 20 mm in 
short axis with an SUVmax of 20.9. 5× and 20× magnification of H&E staining of excisional biopsy of supraclavicular lymph node showing 
reactive follicular hyperplasia, respectively (G,H). The subpectoral and axillary lymph nodes had completely resolved anatomically and 
metabolically on follow up 18FDG PET/MRI three months later (I-K). MIP, maximum intensity projection; H&E, hematoxylin and eosin; 
SUV, standardized uptake value.
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management of patients in these scenarios. 
Case 1 demonstrated management of the side effect at a 

critical juncture of the patient’s treatment. In this case, the 
decision was made to definitively rule out metastatic disease 
before proceeding with surgery thus FNA and subsequently 
excisional biopsy were performed in order to obtain a 
histopathologic diagnosis. While it did add two additional 
procedures that have their own associated risks and costs, 
performing a pancreaticoduodenectomy on the patient if 
the lymphadenopathy was actually metastatic disease would 
have been inappropriate treatment for this patient (16). An 
alternative approach could have been to reimage later to see 
if the lymphadenopathy resolves to a level that there is no 
concern for malignancy. However, the risk to this approach 
is further delaying treatment of the tumor. Proceeding to 
surgery without additional imaging or histopathological 
diagnosis may also be an option in patients with a high 
probability of benign reactive lymphadenopathy. The type 
and location of the primary tumor are also key factors to 
take into consideration. 

Clinical observation and repeat imaging appear to be 
a reasonable approach for patients that are not imminent 

surgical candidates, however, timing of this approach is 
evolving. McIntosh et al. recommended waiting at least  
2 weeks after vaccination for 18PET FDG imaging, however, 
more recent studies have shown PET-avidity to persist 
in some patients up to 10 weeks after vaccination (17,18). 
In Case 2 and 3, the lymphadenopathy was observed and 
reimaged with planned tumor restaging since they were 
continuing neoadjuvant chemotherapy and were not 
candidates for imminent surgery. In cases where a definitive 
histopathologic diagnosis is not needed immediately and 
there is a low probability of malignant metastasis, a reasonable 
option is observation and reevaluation on future restaging 
imaging. Another strategy to take into consideration is timing 
of the COVID-19 vaccination in patients that have not 
received their vaccination yet. The risks and benefits should 
be discussed with a team approach involving the patient as 
the risk of COVID infection is higher in immunosuppressed 
patients and can have increased morbidity and mortality in 
this population (19-21). Because of this, most cancer centers 
do not recommend delaying vaccination (22). However, 
proactively obtaining initial imaging prior to vaccination may 
help to prevent upstaging in the initial evaluation. 
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Figure 2 Patient 2: vaccine-related FDG-avid left axillary lymph nodes on 18FDG PET/CT. Axial CT, fusion and MIP images from baseline 
(A-C, respectively), and follow-up (D-F) 18FDG PET/CT studies. Baseline study demonstrates no abnormal or FDG-avid lymph nodes in 
the left axilla. Follow-up 18FDG PET/CT 33 days after COVID-19 vaccination demonstrates an increase in size of left axillary lymph nodes 
with mild FDG activity. The largest lymph node measures 4 mm in short axis on baseline study without FDG activity above background 
This increased to 12 mm in short axis with an SUVmax of 2.2 (arrows). Given low level FDG activity and proximity to COVID vaccination, 
findings were presumed to be reactive. These findings were managed conservatively. MIP, maximum intensity projection; SUV, standardized 
uptake value.
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Lymphadenopathy in oncology patients after recent 
COVID-19 vaccination should be managed with a multi-
disciplinary team that includes the surgeon, oncologist, 
primary care provider, and radiologist. Factors such as 
surgical candidacy, likelihood of reactive lymphadenopathy, 
probability of metastatic disease, and risk of delaying 
surgery or treatment should be taken into consideration. 
Unnecessary imaging and procedures should be avoided in 
cases where treatment would not be changed based on the 
histopathologic diagnosis of the lymphadenopathy. The 
treatment team should have accurate documentation of 
vaccine administration so that clinical findings can be put 
into proper context. Additional studies on the duration of 
post-vaccination lymphadenopathy in oncology patients 
need to be done in order to help guide management in 
this patient population. We recognize that this report 
only demonstrates the management of three patients in 

this situation. With limited reporting, lack of randomized 
controlled trials, and lack of more powerful studies, 
clinicians must make decisions based on their knowledge 
and experience with the patient’s health at the forefront. 
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Figure 3 Patient 3: vaccine-related FDG-avid left axillary lymph nodes on 18FDG PET/MRI. Axial CT, fusion and MIP images from 
baseline (A-C, respectively), and follow-up 18FDG PET/MRI (D-F) & 18FDG PET/CT (G-I) studies. Baseline study demonstrates no 
abnormal or FDG-avid lymph nodes in the left axilla. Follow-up 18FDG PET/MRI 11 days after COVID-19 vaccination demonstrate 
faint FDG uptake in non-enlarged left axillary lymph nodes (white arrows) The largest measures 9 mm in short axis with an SUVmax of 
3.45. Note also faint focal FDG activity in the left deltoid (dashed arrow) likely related to prior vaccination. These findings were managed 
conservatively with complete anatomic and metabolic response of lymph nodes on follow up 18FDG PET/CT two months later. MIP, 
maximum intensity projection; SUV, standardized uptake value.
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