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Abstract

Objective. Patients with coronavirus disease vaccine associated lymphadenopathy are increas-
ingly being referred to healthcare services. This work is the first to report on the incidence,
clinical course and imaging features of coronavirus disease vaccine associated cervical lymph-
adenopathy, with special emphasis on the implications for head and neck cancer services.
Methods. This was a retrospective cohort study of all patients referred to our head and neck
cancer clinics between 16 December 2020 and 12 March 2021. The main outcomes measured
were the proportion of patients with vaccine-associated cervical lymphadenopathy, and the
clinical and imaging characteristics.
Results. The incidence of vaccine-associated cervical lymphadenopathy referrals was 14.8 per
cent (n = 13). Five patients (38.5 per cent) had abnormal-looking enlarged and rounded nodes
with increased vascularity. Only seven patients (53.9 per cent) reported full resolution within
an average of 3.1 ± 2.3 weeks.
Conclusion. Coronavirus disease vaccine associated cervical lymphadenopathy can mimic
malignant lymphadenopathy and therefore might prove challenging to diagnose and manage
correctly. Healthcare services may encounter a significant increase in referrals.

Introduction

The coronavirus disease 2019 (Covid-19) pandemic, caused by the severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), has resulted in millions of deaths and strained
healthcare systems around the globe. Huge collaborative efforts led to the development
and deployment of successful vaccinations that reduce the risk of severe infections and
mortality.1–3 In the UK, following a rigorous review of safety and efficacy data, the
Pfizer/BioNTech vaccine was the first Covid-19 vaccine to be approved by the
Medicines and Healthcare products Regulatory Agency, followed by the Oxford/
AstraZeneca and Moderna vaccines.1–3 The rollout of Covid-19 vaccination in the UK,
and in many other countries, prioritised those most likely to die from the disease, espe-
cially older care home residents and immunocompromised adults, as well as protecting
health and social care workers.

Similarly to other vaccines, local adverse drug reactions like shoulder pain and
erythema, in addition to mild systemic symptoms like fatigue, myalgia and headache,
are commonly reported after Covid-19 vaccination.3–6 However, data from recent clinical
trials and early post-marketing clinical experience have suggested a higher incidence of
local lymphadenopathy reactions in the axilla and neck.3,5–7 With the widespread rollout
of Covid-19 vaccination programmes, lymphadenopathy has created a diagnostic and
therapeutic dilemma for cancer screening and diagnosis services.8–10 For this reason,
the United States Society of Breast Imaging, the Canadian Society of Breast Imaging,
the Canadian Association of Radiologists, and a multidisciplinary team (MDT) of experts
from three leading cancer centres in the USA have all recently released emergency recom-
mendations for the management of Covid-19 vaccine associated lymphadenopathy.7,10,11

Cases of ipsilateral lymphadenopathy in the lower neck and supraclavicular region fol-
lowing Covid-19 vaccinations are quickly emerging in the international literature, and are
being increasingly referred to healthcare services for advice and management.12–14 As
lower neck lymphadenopathy harbours malignancy in around 75 per cent of cases, the
UK National Institute for Health and Care Excellence recommended fast-track referral
of unexplained or persistent cases through a dedicated pathway for suspected head and
neck cancer.15,16 The differential diagnosis of lymphadenopathy in the lower neck is
broad, but it is imperative to exclude pathologies like head and neck malignancy, lymph-
oma, and metastatic lung or cutaneous cancers.10,15 However, as vaccine deployment is
still in its early stages, no data are yet available regarding the presentation, clinical course
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or imaging characteristics of Covid-19 vaccine associated cer-
vical lymphadenopathy to guide the decision-making process
in such patients.

This work is the first to report on the characteristics and
clinical course of cervical lymphadenopathy following
Covid-19 vaccination, with special emphasis on potential
implications for head and neck cancer services.

Materials and methods

Study design and setting

We conducted a retrospective cohort study of individuals
referred to our fast-track suspected head and neck cancer
clinics. Our hospital is a leading National Health Service
trust, providing tertiary head and neck cancer services with
a dedicated regional MDT. The study period covered 12
weeks between 16 December 2020 and 12 March 2021. Data
were collected from fast-track clinic referral forms and elec-
tronic records.

Study population

All patients referred to our fast-track head and neck cancer
clinics during the study period were initially screened for
their Covid-19 vaccination status and the reason for referral.
All patients with Covid-19 vaccine associated cervical lymph-
adenopathy were included. We defined Covid-19 vaccine asso-
ciated cervical lymphadenopathy as any unilateral and lower
cervical lymphadenopathy (level IV or V) first noticed within
two weeks of Covid-19 vaccine injection in the ipsilateral del-
toid muscle. All patients with bilateral, upper cervical or a
known previous history of cervical lymphadenopathy were
excluded. We also excluded patients if they had received any
other injection in the ipsilateral deltoid muscle within four
weeks before the onset of lymphadenopathy.

Main outcome measures

Demographic data regarding age and gender of the included
patients were collected. The main outcome measure collected
was the number of patients referred with Covid-19 vaccine
associated cervical lymphadenopathy. Secondary outcomes
included the clinical and imaging characteristics, and
follow-up measures.

Reporting guidelines and ethical considerations

Our study design and reporting adhered to the Strengthening
the Reporting of Observational Studies in Epidemiology
(‘STROBE’) guidelines for cohort studies.17 Because of the
retrospective nature of the study, ethical approval was waived
by our institution.

Statistical techniques

Continuous variables with normal distribution were sum-
marised using means and standard deviations; otherwise, we
used medians and interquartile ranges. The independent sam-
ples t-test was used to evaluate associations between groups,
and a p-value of 0.05 or less was considered statistically signifi-
cant. All statistical analyses were performed using SPSS soft-
ware, version 26.0 (IBM, Armonk, New York, USA).

Results

Patient characteristics

Of 404 patients referred to our fast-track head and neck clinics
during the study period, 88 had cervical lymphadenopathy.
A total of 13 patients (14.8 per cent) had Covid-19 vaccine
associated cervical lymphadenopathy and were consecutively
included in the study (Figure 1).

The patients’ mean age was 54.8 ± 16.1 years. Interestingly,
most of the patients were female (n = 11, 84.6 per cent)
(Table 1). All patients had received the Pfizer/BioNTech

Fig. 1. Diagram showing the proportion of referrals with coronavirus disease 2019
vaccine associated lymphadenopathy, and a timeline of the clinical course.
Covid-19 = coronavirus disease 2019; d = days; w = weeks

Table 1. Characteristics of patients with Covid-19 vaccine associated
lymphadenopathy*

Clinical parameter Values

Age at diagnosis (mean (SD); days) 54.8 (16.1); range, 27–81

Gender (n (%))

– Female 11 (84.6)

– Male 2 (15.4)

Injection site (n (%))

– Left deltoid 12 (92.3)

– Right deltoid 1 (7.7)

First dose (n (%)) 12 (92.3)

Pfizer/BioNTech vaccine (n (%)) 13 (100)

Symptoms (n (%))

– Neck lump or fullness 13 (100)

– Tenderness 6 (46.2)

Ultrasound scan (n (%)) 13 (100)

Outcome (n (%))

– Fully resolved 7 (53.9)

– Partially reduced 5 (38.5)

– Unknown 1 (7.7)

Time for clinical resolution (mean (SD);
weeks)

– Fully resolved 3.1 (2.3); range, 1–8

– Partially reduced 8.4 (3.1); range, 5–12

*n = 13. Covid-19 = coronavirus disease 2019; SD = standard deviation
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vaccine, and the majority had been injected in the left deltoid
(n = 12, 92.3 per cent). The study period mostly covered the
early phases of vaccination rollout in the UK, and most
patients (n = 12) had received only one dose by the time of
presentation.

All patients experienced the feeling of a lump in the ipsilat-
eral neck, but pain was only reported in six patients (46.2 per
cent) (Tables 1 and 2). The swelling was first noticed by
patients within a median of 4 days (interquartile range, 2–7
days) from vaccination. Seven patients (53.9 per cent) were
referred to the fast-track clinic within three weeks of symptom
onset (Table 2).

Neck ultrasound lymphadenopathy features

All patients had an ultrasound scan. The median interval
between the swelling onset and the scan was 25 days (inter-
quartile range, 10–49 days). Table 3 summarises the ultra-
sound scan characteristics of the examined lymph nodes.

Targeted ultrasound scans confirmed the presence of one or
more lymph nodes, all in level IV or V of the neck. The average
short axis diameter of the most prominent nodes was 5.5 ± 1.4
mm, but five patients (38.5 per cent) had more rounded nodes
with a short axis:long axis ratio greater than 0.5. Scans per-
formed at or within four weeks of swelling onset showed signifi-
cantly larger nodes (6.5 ± 1.4 mm) compared with scans
performed after four weeks (4.8 ± 0.8 mm) ( p = 0.03).

The overall scan impression was recorded as benign reactive
lymphadenopathy in all patients, but two cases had increased
vascularity on colour Doppler ultrasound scans (Figure 2,
Table 3). Moreover, two patients had mildly hypoechoic
lymph nodes, but none had a fatty hilar abnormality.

Two patients underwent fine-needle aspiration biopsy, but
cytology demonstrated features of benign reactive lymphaden-
opathy. Moreover, two patients had a follow-up ultrasound
scan that showed a reduction in Covid-19 vaccine associated
lymphadenopathy size.

Lymphadenopathy outcomes

The outcomes of lymphadenopathy were subjectively reported
by patients during virtual follow up (Table 2). Seven patients
(53.9 per cent) reported full resolution of their palpable swel-
ling within an average of 3.1 ± 2.3 weeks from symptom onset.
Five patients (38.5 per cent) reported a partial reduction in the
size of their palpable lumps over an average period of 8.4 ± 3.1
weeks (Figure 1).

When compared with the full resolution group, the partial
reduction group interestingly presented to their general practi-
tioner significantly later (35.6 vs 9.0 days, p = 0.001) and had
significantly smaller lymph nodes on the ultrasound scan
(4.6 vs 6.4 mm, p = 0.024) (Table 4). However, neither the
patients’ age nor the interval between vaccination and lymph-
adenopathy was found to have a significant impact on the clin-
ical outcome.

Discussion

Post-vaccination lymphadenitis is an uncommon phenom-
enon that can be triggered by intramuscular vaccine injections
in the deltoid muscle. It has been previously reported in adults
following many viral vaccinations, especially for human papil-
lomavirus18 and H1N1 influenza.19 More recently, cases with
Covid-19 vaccine associated lymphadenopathy have been Ta
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described in reports from the USA, Spain, Israel and the
UK.8,12–14,20–22

The available evidence suggests that messenger RNA
(mRNA)-based vaccines are likely more immunogenic than
standard vaccines, and hence show a higher incidence of
Covid-19 vaccine associated lymphadenopathy.7,21,22 In clin-
ical trials on the Pfizer/BioNTech mRNA vaccine, lymphaden-
opathy was only reported as an unsolicited adverse drug
reaction, with incidence in the vaccine group as high as 10
times that in the placebo group (0.3 per cent and 0.03 per
cent, respectively).1 As a solicited adverse drug reaction, axil-
lary lymphadenopathy was the second most frequently
reported reaction in the Moderna vaccine trials, with an inci-
dence of 10.2 per cent and 14 per cent after the first and
second dose, respectively.3 Reporting lymphadenopathy in
these trials was based only on physical examination, and the
true incidence rate was likely much higher.1,3,7 Interestingly,
clinical trials on the Oxford/AstraZeneca adenovirus-vectored
vaccine reported a lower incidence of lymphadenopathy in the
vaccination group (0.3 per cent) compared with the placebo
group (0.4 per cent).2 Our results show that all patients
referred to us with Covid-19 vaccine associated cervical
lymphadenopathy had the Pfizer/BioNTech vaccine, and

none had the Oxford/AstraZeneca vaccine, despite the latter
accounting for almost 53 per cent of the total UK vaccine
doses given during our study period.4 Moreover, real-life
data from the Medicines and Healthcare products Regulatory
Agency (reported using the yellow card scheme for adverse
drug reactions) have shown that the Pfizer/BioNTech vaccine
had almost double the number of reports for lymphatic system
disorders compared with the Oxford/AstraZeneca vaccine
(22.4 vs 11.7 per 100 000 doses given, respectively).4–6

Most of the Covid-19 vaccinations administered during our
study period were nationally prioritised to people aged 65
years or older. The mean age of patients with Covid-19 vaccine
associated cervical lymphadenopathy in our study was 54.8
years; only three patients were aged 65 years or older. Data
from the Pfizer/BioNTech trials also demonstrated a higher
incidence and severity of adverse drug reactions in younger par-
ticipants, with lymphadenopathy reported five times more com-
monly in the 16–55 years age group (0.5 per cent) compared
with the over 55 years’ age group (0.1 per cent).1 Similarly,
Covid-19 vaccine associated lymphadenopathy was more fre-
quently reported in younger individuals (aged 18–64 years) fol-
lowing the first and second doses of the Moderna vaccine (11.6
per cent and 16 per cent, respectively), compared with indivi-
duals aged 65 years or more (6.1 per cent and 8.4 per cent,
respectively).3 In a case series of 20 female healthcare workers
with Covid-19 vaccine associated cervical lymphadenopathy,
Fernández-Prada et al.12 reported that 75 per cent of patients
(n = 15) had full resolution within 16 days of symptom onset.
In our study, full clinical resolution was reported within an aver-
age of 3.1 weeks from symptom onset in more than half of the
cohort, and partial improvement was reported within an average
of 8.4 weeks in 40 per cent of patients. Interestingly, half of our
patients were directly referred to our fast-track head and neck
cancer clinics within three weeks of symptom onset.

Ultrasound scan features

The role of ultrasonography in the assessment of supraclavicu-
lar (level IV/V) lymphadenopathy is well established. All our
Covid-19 vaccine associated lymphadenopathy patients had

Table 3. Ultrasound findings in patients with Covid-19 vaccine associated cervical lymphadenopathy

Pt no. Level of LN
Short axis
diameter (mm)* S:L ratio Vascularity Fatty hilum Echogenicity Overall impression FNAB

1 IV 4.9 0.5 Normal Preserved Normal Reactive LN Not done

2 V 7.7 0.5 Normal Preserved Normal Reactive LN Not done

3 V Not done Not done Not done Not done Not done Reactive LN Not done

4 V 5.2 0.6 Increased Preserved Normal Reactive LN Not done

5 IV 4.7 0.7 Normal Preserved Slightly hypoechoic Reactive LN Benign reactive LN

6 V 5.2 0.7 Normal Preserved Normal Reactive LN Not done

7 V 6.6 0.5 Normal Preserved Normal Reactive LN Not done

8 IV/V 5.7 0.6 Normal Preserved Normal Reactive LN Not done

9 V 3.4 0.5 Normal Preserved Normal Reactive LN Not done

10 V 5 0.4 Normal Preserved Normal Reactive LN Not done

11 IV 4.2 0.5 Normal Preserved Normal Reactive LN Not done

12 V 8.2 0.6 Increased Preserved Slightly hypoechoic Reactive LN Benign reactive LN

13 V 7 0.5 Normal Preserved Normal Reactive LN Not done

*Measured in the biggest node. Covid-19 = coronavirus disease 2019; Pt no. = patient number; LN = lymph node; S:L ratio = short axis diameter:long axis diameter ratio; FNAB = fine-needle
aspiration biopsy

Fig. 2. Colour Doppler ultrasound scan of patient number 12, showing an 8.2 mm,
slightly hypoechoic lymph node in the left supraclavicular region, with increased
vascularity.
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an ultrasound scan within a median of 8 days from referral
and a median of 25 days from onset of symptoms. There
was a significant inverse association between the timing of
the scan and the size of the imaged nodes, possibly highlight-
ing a time-dependent reactive nature of the nodes.

While the overall impression was of benign nature, some
nodes in our cohort showed abnormal features. Large nodes
with increased vascularity and a high short axis:long axis ratio
(more rounded) usually indicate abnormality.23 Ying and
Ahuja recommended that the optimum short axis diameter cut-
off value in the lower neck should be 3–5mm (short axis:long
axis ratio of 0.4–0.5), with high specificity and moderate sensi-
tivity.23 Our data demonstrated that around half of our patients
had nodes larger than 5mm, and 40 per cent had a short axis:
long axis ratio of more than 0.5. These findings are in line with
previous reports demonstrating that Covid-19 vaccine asso-
ciated lymphadenopathy may show abnormal morphology
and can appear enlarged, rounded, hypoechoic and with loss
of echogenic fatty hila.8,9,13,20

Implications for head and neck cancer services

The impact of Covid-19 vaccine associated lymphadenopathy on
clinical services andpatients should not beunderestimated. Inour
12-week study period, Covid-19 vaccine associated cervical
lymphadenopathy cases accounted for around 15 per cent of all
fast-tracked lymphadenopathy referrals.With the ongoing expan-
sion of the vaccination programme in the UK to cover younger
individuals and more second-dose vaccinations, as well as the
upcoming rollout of the Moderna mRNA vaccine, we predict
that the number of referrals will increase exponentially.14,21

Awareness of the clinical features and course of Covid-19
vaccine associated lymphadenopathy is crucial for radiologists
involved in cancer diagnosis and follow up, and it should now-
adays be recognised in the differential diagnosis of cervical or
axillary lymphadenopathy.9,10 Lymphadenopathy detected
clinically or in routine surveillance scans might create a diag-
nostic and management dilemma for oncology patients.10,21

Not only can Covid-19 vaccine associated lymphadenopathy
exhibit abnormal features on ultrasound scans, but it has
also been shown to be metabolically active on positron emis-
sion tomographic (PET) images, with intensities similar to
those of malignant lymphadenopathy.8–10,21 A recent study
by Cohen et al. investigated PET-positive supraclavicular and
axillary lymphadenopathy in 728 oncology patients following
the Pfizer/BioNTech vaccine; the incidence of overall and
supraclavicular Covid-19 vaccine associated lymphadenopathy
was 36.5 per cent and 8 per cent, respectively, with

supraclavicular Covid-19 vaccine associated lymphadenopathy
being more commonly encountered after the second dose (9.1
per cent) than the first dose (5.5 per cent).21

Recommendations for appropriate management of
Covid-19 vaccine associated lymphadenopathy should aim to
strike a balance between avoiding delayed cancer diagnoses
and minimising patient harm from invasive biopsies, unneces-
sary scans and heightened anxiety.8,10,22,24 All requests for
imaging in the head and neck and breast regions, and referrals
to the fast-track cancer services, should include full information
about Covid-19 vaccine status, especially the dates, the site, the
side and the vaccine type. For patients with pre-existing history
of head and neck malignancy, vaccine administration on the
contralateral side is recommended.

Recently, published recommendations from institutions in
North America have advised timing head and neck and breast
imaging for before, or 4–6 weeks after, Covid-19 vaccination,
and recommended considering a follow-up scan 4–12 weeks
after the second dose of the vaccine.7,10,11,24 Moreover, evi-
dence from our current study and previously published data
have demonstrated that a good proportion of Covid-19 vaccine
associated cervical lymphadenopathy fully resolves within
three to six weeks.12,13,21 Therefore, it is not unreasonable
for primary care physicians to rationalise referrals to specialist
cancer clinics, and to prioritise cases with persistent lymph-
adenopathy beyond three to six weeks or patients with other
concerning features of malignancy.10 Until more data become
available, head and neck cancer MDTs should carefully
advise against delaying vaccine administration, and should
weigh the risks and benefits of timing any head and neck
imaging to before or to four to six weeks after the Covid-19
vaccination.

Study limitations and strengths

Our results are limited by the inherent weakness in retrospect-
ively collected data. We adapted a strict definition for
Covid-19 vaccine associated cervical lymphadenopathy, and
excluded cases with upper or bilateral neck nodes, and cases
with nodes first noticed after more than 14 days following vac-
cination. We believe that this definition increased our specifi-
city and confidence in our diagnosis, but it may possibly have
reduced the sensitivity and missed some cases that presented
in atypical ways. In our cohort, lymphadenopathy was spatially
and temporally associated with Covid-19 vaccinations; how-
ever, it was difficult to ascertain a causal link. Our results
could be useful and universally generalisable to members of
cancer MDTs, including surgeons, radiologists, oncologists

Table 4. Comparison between patients with fully resolved versus partially reduced lymphadenopathy

Variable Outcome* Mean (SD) P-value

Short axis diameter (mm) Fully resolved nodes 6.4 (1.3) 0.024†

Partially reduced nodes 4.6 (0.9)

Vaccination to lymphadenopathy interval (days)‡ Fully resolved nodes 5.3 (3.3) 0.728

Partially reduced nodes 6.2 (5.6)

Lymphadenopathy to referral interval (days) Fully resolved nodes 9 (8.9) 0.001†

Partially reduced nodes 35.6 (10.9)

Age (years) Fully resolved nodes 49.6 (16.2) 0.106

Partially reduced nodes 65 (12.5)

*Corresponding to subjective palpable swelling by patients. †Indicates statistical significance. ‡Reported by patients during telephone follow up. SD = standard deviation
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and haematologists, in addition to primary care physicians,
vaccinators and the general public.

• Reactive cervical lymphadenopathy can be encountered following
coronavirus disease 2019 (Covid-19) vaccination

• This vaccine-associated cervical lymphadenopathy can mimic malignant
lymphadenopathy, with abnormal features on imaging

• Vaccine-associated cervical lymphadenopathy might create a diagnostic
and management dilemma for head and neck cancer services

• Lymphadenopathy might fully resolve in three to six weeks in over half of
patients; referrals should therefore be rationalised

• In the next few months, primary care and head and neck cancer services
may encounter a rise in vaccine-related reactive lymphadenopathy
referrals

• The Covid-19 vaccination history must be included in all referrals with
head and neck lymphadenopathy

Conclusion

The widespread rollout of Covid-19 vaccination has important
implications for clinicians and patients. Over the next few
months, primary care and head and neck cancer services will
potentially encounter a rise in vaccine-related reactive lymph-
adenopathy referrals. Therefore, Covid-19 vaccination history
must be included in all referrals. Reactive Covid-19 vaccine asso-
ciated cervical lymphadenopathy can mimic malignant lymph-
adenopathy, and therefore might become challenging to
correctly diagnose and manage. Furthermore, consideration
should be given to alternative strategies and referral pathways
for low-risk patients presenting with lymphadenopathy for
which Covid-19 vaccination is the most likely cause.
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