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Introduction

Coronavirus disease 2019 (COVID-19) is a disease caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
which was first detected in China in 2019. It has spread across the
world and was officially announced as a pandemic by the World
Health Organization (WHO) in March 2020.! Various strains of the
COVID-19 virus have spread including Delta and more recently
Omicron. Vaccinations have been developed globally to reduce the
overall severity and mortality of COVID-19 and limit the burden
on healthcare systems. Provisionally approved COVID-19 vaccines
have been assessed to be safe and effective and can reduce the risk
of contracting and spreading the virus as well as reducing the sever-
ity of symptoms of COVID-19.% More than four and a half billion
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Abstract

Background: COVID-19 is an evolving worldwide pandemic causing significant morbidity
and mortality. COVID-19 vaccinations have been developed to increase immunity against
the virus. In New Zealand, the Pfizer BioNTech mRNA vaccine has been provisionally
approved for use. Axillary lymphadenopathy is a recognized side effect of the mRNA vac-
cine, however cervical lymphadenopathy has also been reported. Due to a wide range of dif-
ferential diagnoses, the finding of cervical lymphadenopathy requires thorough investigation
which can include imaging and invasive diagnostic procedures.

Methods: Five patients were identified by otorhinolaryngology (ORL) consultants at
Whangarei Base Hospital and Waikato Hospital between 15/7/2021 and 21/12/2021 after
being investigated through high suspicion of cancer triage pathways set by the New Zealand
Ministry of Health. Inclusion criteria were adult patients with cervical lymphadenopathy fol-
lowing vaccination. Exclusion criteria were no history of vaccination or lymphadenopathy
present before vaccination.

Results: All patients were identified to have cervical lymphadenopathy on radiological
imaging and a recent history of COVID-19 vaccination with the Pfizer BioNTech vaccine.
Interval vaccination to fine needle aspiration time ranged between 41 and 76 days. All
patients had cytological or histological diagnosis showing reactive findings or interval imag-
ing showing resolution of lymphadenopathy.

Conclusion: With increasing levels of COVID-19 vaccination and booster vaccinations
we will continue to see cases of COVID-19 vaccine associated cervical lymphadenopa-
thy. We highlight the importance of taking a COVID-19 vaccination history and includ-
ing COVID-19 associated cervical lymphadenopathy in the differential diagnosis of
presentation with a neck lump.

people across the world have been double vaccinated against
COVID-19.° Pfizer BioNtech, Janssen, AstraZeneca and Novax are
some of the vaccinations have been used globally. In New Zealand,
the Pfizer BioNTech BNT162b2 mRNA vaccine (Comirnaty) has
been provisionally approved for use and has been almost exclu-
sively used.? In New Zealand, >94% of eligible population has
been double vaccinated while >70% have had their booster dose.”*
The vaccine is usually administered by intramuscular injection into
the deltoid muscle. Listed side effects include pain and swelling at
the injection site, tiredness, fatigue, headache, myalgia, chills,
arthralgia, fever, erythema at injection site, nausea, feeling unwell,
insomnia, unilateral facial droop, myocarditis and anaphylaxis as
well as lymphadenopathy.>® Lymphadenopathy is an uncommon
side effect of other vaccinations and is rarely reported in human
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papillomavirus, tuberculosis and influenza vaccination."®” A safety
study of the BNT162b2 mRNA vaccine identified lymphadenopa-
thy in 0.3% of participants.® Regional axillary lymphadenopathy
has been reported as an immunogenic reaction to intramuscular
administration in the deltoid.” The usual lymphatic drainage of the
upper limb is via superficial lymphatic vessels which drain to the
axillary lymph nodes and the subclavian lymphatic trunk.” How-
ever, a number of cases of cervical lymphadenopathy post COVID-
19 mRNA vaccination have been reported."®”*!° The differential
diagnoses for cervical lymphadenopathy include infection, malig-
nancy, medications, autoimmune disease, trauma and metabolic dis-
ease."'” Diagnostic investigations include imaging and invasive
procedures such as fine needle aspiration (FNA) and biopsy to
exclude malignancy. We present a series of five cases of cervical
lymphadenopathy arising after Pfizer BioNTech COVID-19
vaccination.

Material and methods

Study population

Between 15/7/21 and 21/12/2021 respective hospital database was
analysed for patients referred to the local Otorhinolaryngology
(ORL) Head and Neck service. Inclusion criteria were adult patients
with cervical lymphadenopathy following vaccination. Exclusion
criteria were no history of vaccination, or lymphadenopathy present
before vaccination. During the study period four patients within
Northland District Health Board and one patient within Waikato
District Health Board were identified as having cervical lymphade-
nopathy presumed secondary to COVID-19 vaccination with the
Pfizer BioNTech COVID vaccine. Cervical lymphadenopathy refer-
rals are triaged as ‘high suspicion of cancer’ and are seen urgently
as per the faster cancer treatment targets set by the Ministry of
Health. They are followed by a departmental cancer tracking team
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and are easily identified by clinicians to add to this study. Relevant
clinical information was obtained from charts and electronic records
including patient demographics, presenting history, investigations,
and procedures. Patient demographics include age, gender and eth-
nicity. History includes site and side of lymphadenopathy, duration
of lymphadenopathy, relevant past medical history, vaccination sta-
tus, site and side of vaccination and timing of vaccination prior to
onset of lymphadenopathy. Investigations and procedures include
radiological imaging, FNA and excisional biopsy. This study was
deemed out of scope by the New Zealand Health and Disability
Ethics Committees on 9 April 2022.

Results

Case 1: 42-year-old, fit and well man with 2 weeks of an enlarged
left sided supraclavicular lymph node. Recent history of an
enlarged left posterior triangle lymph node a few weeks prior which
had since resolved. The first Pfizer BioNTech COVID-19 vaccina-
tion was administered 42 prior and second dose 7 days prior to
ORL clinical review. Ultrasound (USS) guided FNA was per-
formed the same day which showed a polyclonal lymphoid pop-
ulation of both B cells and T cells, suggestive of a reactive
lymphoid population on flow cytometry and no evidence of
malignant cells on cytology. Due to persistent lymphadenopathy
and clinical concern, patient proceeded to excision biopsy. His-
tology showed reactive follicular hyperplasia with no evidence
of atypia or malignancy (Fig. 1).

Case 2: 70-year-old woman with a six-week history of left supra-
clavicular lymphadenopathy. The first and second doses of Pfizer
BioNTech COVID-19 vaccination were administered 76 and
55 days prior to review, respectively. Past medical history includes
psoriatic arthritis, osteoarthritis, hypothyroidism and chronic colitis.
In clinic USS guided FNA was performed of a 1xlcm palpable

Fig. 1. Case one photomicrograph
showing supraclavicular lymph node
with reactive follicular hyperplasia. Sec-
ondary follicles are variable in size and
shape with well-defined germinal
centres.
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RIGHT VA

Fig. 2. (a) Case 3 USS showing right level Va node with loss of hilar pattern and short axis of 5.4 mm. (b) case 3 USS 33 days later showing normal size

and morphology. Short axis of 3.3 mm.

mass posterior to the middle third of the left clavicle. This showed
a reactive lymphoid population with scattered large, atypical cells
of uncertain significance. At clinical follow up the patient’s lymph-
adenopathy had regressed in size. Repeat USS at 3 months showed
non-pathological left supraclavicular lymph nodes.

Case 3: 58-year-old woman with enlarged bilateral posterior triangle
lymph nodes. History includes metastatic tall cell papillary thyroid car-
cinoma with total thyroidectomy and radioiodine in 2001 and a bilat-
eral selective neck dissection in 2012 for cancer recurrence. History
also includes a recent resolving left level Ib lymphadenopathy cur-
rently under serial USS follow-up. The patient received two doses of
the Pfizer BioNTech COVID-19 vaccination 22 days prior to and
7 days following a surveillance USS. This showed a normal appearing
thyroid bed and resolution of the left level Ib abnormality previously
described. A new hypoechoic level Va node was identified on the
right. This appeared avascular with a loss of the normal hilar pattern

and a short axis of 5.4 mm. An oval avascular hypoechoic structure
was also identified in level Va on the left. After multidisciplinary team
review, the patient was booked for FNA. However, during the repeat
USS guided FNA it was noted that the bilateral level Va lymph nodes
were within normal size and morphological limits therefore no FNA
was performed (Fig. 2).

Case 4: 45-year-old, usually fit and well man developed left sub-
mandibular tender lymphadenopathy 1 week following his first
COVID-19 vaccination in the left deltoid. Lymphadenopathy in the
left submandibular and submental regions was confirmed on USS
3 weeks following vaccination. The patient was reviewed in the
ORL clinic, 8 weeks post vaccination, with FNA performed in
clinic. Results were of atypical lymphocytes suggestive of a lym-
phoproliferative disorder. Patient proceeded to excision biopsy of
the left submandibular lymph node with flow cytometry and histol-
ogy revealing a benign reactive lymph node (Fig. 3).

Fig. 3. (a) High power photomicrograph and (b) low power micrograph of left level Ib lymph node showing a benign reactive lymph node.
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Table 1 Summary of cases

Follow up

Histological diagnosis

Cytological
Diagnosis (FNA)

Site of FNA

Interval
vaccination—

Vaccination

Medical Hx

Ethnicity

Age Sex

Number

(Excision)

site

FNA (days)

Left Reactive LA. No Reactive LA. No Discharged after excision

Left deltoid 41

European Nil

M

42

biopsy

evidence of
metastasis

evidence of

metastasis
Reactive LA. Large

supraclavicular

Repeat USS at 3 months

X

Left

Left deltoid 76

Psoriatic arthritis,

NZ European

F

70

atypical cells of
uncertain

supraclavicular

osteoarthritis,

hypothyroidism, chronic

colitis
Metastatic tall cell papillary

significance.

Resolved by the time of

X

x (22 days

Left deltoid

NZ European

F

58

second USS (55 days)
Discharged to GP after left

until USS)

thyroid carcinoma

Nil

Left Atypical lymphocytes  Benign reactive

Left deltoid 63

NZ European

M

45

submandibular lymph

node excision

lymph node

suggestive of
lympho-

submandibular

proliferative
disorder

Discharged after clinical

Reactive LA.

Left level Ib

Left deltoid 42

Intellectual impairment

NZ European

F

34

review.
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Case 5: 34-year-old woman presented to the ORL clinic 7 days
following her second Pfizer BioNTech COVID-19 vaccination with
left level Ib lymphadenopathy. No FNA was performed due to
patient anxiety and intellectual impairment. Patient had a history of
atypical cell on histology after left lymphadenopathy requiring level
Ib super selective neck dissection 3 years ago. Due to the history of
previous neck dissection patient proceeded to a computed tomogra-
phy (CT) scan. CT revealed bilateral level II cervical lymphadenop-
athy measuring up to 11 mm. Patient underwent excision biopsy of
a left submandibular lymph node under general anaesthetic 35 days
after clinical review. Histology revealed reactive lymphadenopathy
and the patient was booked for further clinical follow up (Table 1).

Discussion

We present a case series of five patients presenting with cervical
lymphadenopathy between seven and 34 days after vaccination
with the Pfizer BioNTech COVID-19 vaccine. Three of these
patients proceeded to lymph node excision biopsy showing no evi-
dence of malignancy. The remaining two patients were followed
with repeat ultrasonography showing resolution of lymphadenopa-
thy. This case series highlights the rare but important side effect of
cervical lymphadenopathy following Pfizer COVID-19 vaccination,
as cervical lymphadenopathy is not in the usual regional distribu-
tion for the deltoid vaccine injection.” As most people are unlikely
to seek medical help for cervical lymphadenopathy following
COVID-19 vaccination, it is difficult to make any definite conclu-
sion as to its incidence.

The Pfizer BioNTech vaccine given to the patients in this case
series overall has a good safety profile.®'' As with any vaccina-
tion, clinical trials have identified several adverse effects to be
aware of. A safety and efficacy study of the BNT162b2 mRNA
COVID-19 vaccine by Polack er al. found that 64 of 43 252
(0.3%) Pfizer BioNTech vaccine recipients reported lymphade-
nopathy.® In the phase III Moderna vaccine tiral, lymphadenopa-
thy was reported as an unsolicited event in 1.1% of recipients.'?
Separate reporting of axillary swelling and tenderness was identi-
fied in 16% of recipients aged 18-64.'> Several studies have
reported on regional axillary lymphadenopathy after COVID-19
vaccination corresponding to lymphatic drainage from the del-
toid.®'*~'> Less commonly, as shown in this study, lymphadenop-
athy can affect the cervical lymph nodes, which lie outside the
regional lymphatic basin."”*'® Clinical trials suggest that the
mRNA COVID-19 vaccinations are highly immunogenic account-
ing for the relatively high rates of lymphadenopathy compared to
other vaccines.”'*!7-'8

The SARS-CoV-2 virus binds to host cells via the viral spike
protein, eliciting a cascade of inflammatory events and a significant
inflammatory response.'®?° The adaptive immune system produces
neutralizing antibodies which eliminate infected host cells and
interfere with viral binding to host cell receptors to obstruct virus
uptake into host cells.'®*® The Pfizer BioNTech vaccine is a novel
mRNA vaccine which targets this physiological process. The
mRNA vaccine carries the gene that encodes the SARS-CoV-2
viral spike protein. This stimulates the production of IgA, IgM and
IgG antibodies against the spike protein antigen, neutralizing
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antibodies, and a long-lasting memory B and T cell response to
SARS-CoV-19 to increase immunity against the disease.'' Anti-
gens migrate from the injection site to the regional lymph node
basin, causing the resulting lymphadenopathy.'*

It is important to note that even though lymphadenopathy in the
axilla is the most common location post vaccination, palpable
lymphadenopathy is most commonly detected in the supraclavicular
region.'> A literature review of 15 studies including 737 patients
with vaccine-related lymphadenopathy has found that 86.5% of pal-
pable lymphadenopathy is detected in supraclavicular region while
only 10.8% of palpable lymphadenopathy is detected in the axillary
region.'” Research has also noted the lymphadenopathy can persist
up to 6 weeks.*'> Cervical lymphadenopathy could result from a
high injection site in the deltoid, individual variations in lymphatic
drainage pathways and immune system characteristics. '’

Unexplained cervical lymphadenopathy is clinically concerning
as it could indicate underlying malignancy. Diagnostic work up
includes imaging studies, FNA and or excisional lymph node
biopsy. A 2021 study published in Swiss Medical Weekly by
Hagen et al. reported five cases of reactive cervical and axillary
lymphadenopathy following mRNA COVID-19 vaccination with
either the Moderna or Pfizer BioNTech vaccines.' All cases under-
went FNA showing reactive lymphadenopathy with no evidence of
malignancy, and all were followed up at 2 months with complete
clinical regression of lymphadenopathy.' A 2021 study in Spain by
Fernandez-Prada et al. described 20 cases of ipsilateral supra-
clavicular lymphadenopathy in healthcare workers receiving intra-
muscular injection of an mRNA COVID-19 vaccination, either
Pfizer BioNTech or Moderna.'® Most cases reported a high vacci-
nation site at the deltoid. On clinical follow up 15 cases had
completely resolved between five and 16 days since onset and a

further five were awaiting ongoing follow up.'’

These findings are
in keeping with our case series that describes five cases with inves-
tigations showing reactive lymphadenopathy in the three who
underwent tissue diagnosis and radiological resolution of lymph-
adenopathy on repeat ultrasound within 3 months in the remaining
cases.

It is important for clinicians to be aware of COVID-19 vaccine
associated lymphadenopathy as a differential diagnosis of cervical
lymphadenopathy. This is relevant to clinicians of all disciplines as
patients present to their general physician or the emergency depart-
ment before they are referred for specialist assessment by ORL.
Due to the concern for malignancy, it is important for patients to
receive clinical tests to appropriately investigate a potential cancer
while simultaneously avoiding harm associated with extensive
investigations. Documentation of vaccine type, dose, date, and site
of administration are necessary so that records can be reviewed for
association with lymphadenopathy.""'” There should be a low
threshold for investigations in a patient with a history of a head or
neck cancer. However, invasive investigations and resulting patient
anxiety can be avoided by following a conservative approach in
otherwise well patients. Vaccination site contralateral to oncologi-
cal site should be considered where possible to avoid confusion and
unnecessary investigations.”'”'® Pre-vaccination imaging can be
considered in high-risk oncological patients.'® As lymphadenopa-
thy can persist up to 6 weeks, any invasive procedure can be
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delayed till after 6 weeks to avoid unnecessary investigations.'
Patients should be observed with close clinical follow up and
further tests if lymphadenopathy persists beyond 6 weeks.

Conclusion

In conclusion, lymphadenopathy has been recognized as a side
effect of mRNA vaccines both in the axilla and cervical basins.
Due to increasing levels of COVID-19 vaccination as well as the
initiation of the vaccine booster vaccine program, we will continue
to see cases of COVID-19 vaccine induced cervical lymphadenopa-
thy. This case series highlights the importance of taking a
COVID-19 vaccination history and to include vaccine associated
lymphadenopathy in the differential diagnosis in the presentation of
a neck lump.
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