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RATIONAL IMAGING

Imaging of neck lumps
Paula Bradley specialist registrar, otolaryngology 1, Nigel Beasley consultant otolaryngology 2, Iain
Au-Yong consultant radiologist 3

1Northern Deanery, Newcastle Upon Tyne, UK; 2Queens Medical Centre, Nottingham, UK; 3Kings Mill Hospital, Sutton in Ashfield NG17 4JL, UK

This series provides an update on the best use of different imaging
methods for common or important clinical presentations. To suggest a
topic, please email us at practice@bmj.com.

A 47 year old man presented to his primary care physician with
a six month history of a left sided sore throat, ipsilateral otalgia,
and a six week history of a left sided neck mass. He had never
smoked and drank less than 5 units of alcohol a week. He was
referred urgently to an otolaryngologist with suspected cancer.

Background
Head and neck cancer has traditionally been associated with
tobacco and alcohol consumption, although increasing numbers
of patients are being diagnosed with tumours that are positive
for human papillomavirus group 16 (HPV-16).1 2

Squamous cell carcinoma of the head and neck can arise from
anymucosal surface in the upper aerodigestive tract. Any patient
presenting with “red flag” signs and symptoms (box 1) should
be urgently referred to a head and neck service for suspected
cancer (a two week wait pathway in the UK). Disease can be
rapidly progressive, so timely diagnosis and treatment is crucial.

Assessment of a neck lump
The differential diagnosis of an adult presenting with a neck
mass is wide. The aim of clinical assessment is to identify cancer
and ensure prompt onward referral. Careful examination of all
lymph node groups in the neck, the salivary glands, and the
thyroid gland is important, as is examination of the oral cavity
and oropharynx. Malignant causes of neck lumps include
lymphadenopathy as a result of metastatic tumours (such as
head and neck cancer, lung cancer, upper gastrointestinal
cancers, and skin cancers). Other cancers include lymphoma
and thyroid cancer. Specific symptoms (box 1) should be sought
in patients with suspected head and neck cancer. Signs and
symptoms of lymphoma—lymphadenopathy of the groin or
axilla, cervical lymphadenopathy, weight loss, night sweats,
and general malaise—warrant referral to the ear, nose, and throat

(ENT) department or haematology, depending on local
pathways.
Urgently refer any rapidly enlarging neck masses to an ENT
surgeon. The assessing physician should actively seek and
carefully document symptoms and signs relating to the above
causes.

What are the next investigations?
Any primary care physician who suspects cancer should refer
the patient urgently to secondary care. Initial imaging studies
complement a thorough clinical examination and outpatient
endoscopy, and they help detect and assess the primary and
nodal disease. When a histological diagnosis has been
established, additional imaging studies will be needed to
complete the staging process. Once treatment is complete
imaging may have a role in surveillance and detection of
recurrent disease.

Ultrasound
Indications
Direct access to head and neck ultrasound by primary care
physicians varies; some centres do not permit such access. In
cases where the risk of cancer is low, such as patients presenting
with small reactive lymph nodes, a specialist referral may be
avoided if ultrasound results are negative.
In the United Kingdom, National Institute for Health and Care
Excellence guidance does not recommend primary care referrals
for imaging (except for chest radiography in patients with
hoarseness) in suspected head and neck cancer because this can
delay specialist referral.4

The decision to allow access may depend on local availability
of resources.

Advantages
Ultrasound is useful for the initial evaluation of lymph nodes,
the salivary glands, and vascular structures. It better
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Learning points

“Red flags” for head and neck cancer include the persistence of oral ulceration or red-white mucosal patches, hoarseness, dysphagia,
unilateral otalgia, or a neck mass
Consider urgent referral of patients with these features to a specialist, without first arranging imaging in primary care, because this may
delay diagnosis
Ultrasound imaging with fine needle aspiration or core biopsy is useful in the initial investigation of neck lumps, with good sensitivity and
high specificity for the diagnosis of pathological lymph nodes
Computed tomography, magnetic resonance imaging, and positron emission tomography-computed tomography are used in the hospital
setting to stage the tumour by defining the extent of the primary tumour, locoregional disease, and metastatic disease

Box 1: Red flag signs and symptoms for cancer of the head and neck3

Hoarseness for more than six weeks
Ulceration of oral mucosa of more than three weeks’ duration
Oral swellings of more than three weeks’ duration
All red or white patches of the oral mucosa
Dysphagia of more than three weeks’ duration
Unilateral nasal obstruction, particularly when associated with purulent discharge
Unexplained tooth mobility not associated with periodontal disease
Neck mass(es) of more than three weeks’ duration
Cranial neuropathies
Orbital masses

The level of suspicion is increased if the patient is a heavy smoker or heavy alcohol drinker and is aged over 45 years
and male. Other forms of tobacco use or chewing betel (areca nut) should also arouse suspicion.

demonstrates and characterises these structures than computed
tomography or magnetic resonance imaging (MRI). Box 2
summarises key characteristics of pathological lymph nodes.
A meta-analysis that compared ultrasound, ultrasound guided
fine needle aspiration cytology (FNAC), computed tomography,
and MRI for detecting pathological lymph nodes showed that
ultrasound guided FNAC was the most accurate modality for
detecting cervical lymph node metastases, with 80% sensitivity
(95% confidence interval 0.57% to 0.92%) and 98% specificity
(0.93% to 0.997%).5

Core biopsy can be performed at the same time because
ultrasound guidance enables better targeting and results are
more sensitive and specific than for non-guided core biopsy.6

Disadvantages
Ultrasound is operator dependent and does not adequately show
deep structures or the upper aerodigestive tract. These are better
assessed by direct visualisation or computed tomography and
MRI.

Computed tomography
Indications
Contrast enhanced computed tomography of the neck and chest
is the most widely used imaging modality for staging head and
neck cancer and is organised in the tertiary referral centre,
usually once a tissue diagnosis has been made.

Advantages
It is quick to perform, enabling assessment of the primary
tumour, neck, and distant metastases. It is better than MRI at
detecting distant spread. Axial computed tomography
acquisitions can be reformatted in the coronal or sagittal plane
and can be reconstructed in three dimensions to aid treatment
planning.
When compared with ultrasound, ultrasound guided FNAC, and
MRI, computed tomography had a mean sensitivity of 81%

(0.68% to 0.90%) and a mean specificity of 76% (0.62% to
0.87%) for detecting nodal disease.5

Disadvantages
It exposes patients to ionising radiation (many times more than
standard chest radiography7) and there is a risk of anaphylaxis
or nephropathy after administration of intravenous contrast
material.8 Artefact from dental amalgam can obscure oral and
oropharyngeal pathology.

Magnetic resonance imaging
Indications
MRI is usually arranged in tertiary centres once the diagnosis
is made for local staging but it is also sometimes used to detect
the presence of a head and neck tumour to complement
endoscopic detection.

Advantages
Contrast enhancedMRI imaging defines soft tissuesmore clearly
than computed tomography, permitting assessment of margins
and perineural spread. This can aid assessment of operability
or radiotherapy planning of the primary site.
MRI does not expose patients to ionising radiation, is less
affected by dental amalgam,3 but can be subject to movement
artefact in the larynx and tongue.
Ameta-analysis of 16 studies showed pooled sensitivity of 76%
(0.70% to 0.082%) and specificity of 86% (0.73% to 0.93%)
for the diagnosis of malignant lymphadenopathy, but in some
of these studies diffusion weighted techniques increased the
diagnostic performance.9

MRI is a useful adjunct to computed tomography in detecting
and, more importantly, staging the primary tumour.10-14

Disadvantages
MRI has no advantage over ultrasound or computed tomography
for assessing nodal disease and cannot detect distant metastases.3
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Box 2: Ultrasound characteristics of pathological lymph nodes of the head and neck4

The probability of cancer increases with increasing short axis diameter
Rounded shape with a short to long axis ratio greater than 0.5
Eccentric cortical hypertrophy
Extracapsular spread
Loss of echogenic hilum
Intranodal necrosis
Peripheral subcapsular (as opposed to central) vascularity

Contrast material should be administered with caution in patients
with severe renal impairment. Claustrophobia, difficulty lying
flat, and the long scan time makes MRI impossible for some
patients. The presence of non-MRI compatible metalwork and
pacemakers is an absolute contraindication.

Fluorodeoxyglucose positron emission
tomography-computed tomography (FDG
PET-CT)
Indications
FDGPET-CT is increasingly used to stage and investigate head
and neck cancers in tertiary centres. It combines the
administration of radiolabelled glucose with low resolution
computed tomography.

Advantages
FDG PET-CT detects metabolically active tissue and can
identify small primary tumours (not visualised on endoscopy),
nodal and distant metastases, and synchronous primary
tumours.15 In post-treatment patients, it has a positive predictive
value of 64%, and a negative predictive value of 97%, which
is more accurate than standard cross sectional techniques.
The post-treatment neck is difficult to image with computed
tomography or MRI because disease can resemble scar tissue
and postoperative changes. In this scenario, FDG PET-CT can
accurately predict treatment success and detect recurrence.16

Disadvantages
The technique is expensive and some centres have limited
access, so patients may need to travel. Considerable expertise
is needed in interpreting the results, and it can be difficult to
discern metabolically active non-malignant tissue (such as
inflamed and infected tissue) from cancer, leading to a high
false positive rate in the postoperative setting.16

Scan time is long and claustrophobia can be a problem.

Outcome
On examination in the ENT clinic a firm 2×3 cm fixed lymph
node was palpable in the upper anterior triangle. There was also
a largemass arising from the left tonsil, which seemed to involve
the left tongue base. Ultrasound of the neck showed multiple
left sided pathological lymph nodes (fig 1⇓), and ultrasound
guided FNAC showed metastatic squamous cell carcinoma.
Biopsies of the left tonsil confirmed the diagnosis. Computed
tomography confirmed that the tonsil primary tumour was

greater than 4 cm, with no evidence of invasion of adjacent
structures (fig 2⇓). FDG PET-CT (fig 3⇓) detected no additional
disease and confirmed metabolically active disease in the neck.
After considering treatment options, the patient opted for
induction chemotherapy followed by chemoradiotherapy. His
post-treatment PET-CT scan was clear and he remains well and
disease free at 24 months.
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Figures

Fig 1 Ultrasound image showing a rounded hypoechoic lymph node. Fine needle aspiration confirmed squamous cell
carcinoma

Fig 2 Axial contrast enhanced computed tomograms showing a left sided tonsillar mass (red arrow) and associated ipsilateral
lymphadenopathy (black arrow)
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Fig 3 Fused axial positron emission tomography-computed tomography image showing a metabolically active tonsillar
tumour (red arrow) and ipsilateral lymph node (black arrow)
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