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Introduction and Clinical Background 

Neck masses are common in the paediatric population. Congenital lesions such as lymphatic and 
vascular malformations account for most cases in infants under 1 year of age. In older children, 
enlarged lymph nodes secondary to infection are by far the commonest cause with a prevalence of 
45%-57% in otherwise healthy children.1,2 Malignancy is rare but increases in prevalence throughout 
adolescence. Rhabdomyosarcoma and neuroblastoma are the commonest tumour types in infants 
and young children, with haematological malignancy more common in older children. Developmental 
lesions, such as thyroglossal duct cysts and branchial cleft cysts may present at any age during 
childhood although are most frequently encountered during the first decade of life.  
 
Evaluation of the likely cause of a neck mass initially requires a careful clinical assessment. The 
patient’s age is critical, particularly in the context of congenital lesions which usually present in infancy 
or childhood.3 Correlating age and clinical history with the examination findings will allow the 
differential diagnosis to be narrowed, and in many cases, the diagnosis can be reached with this alone. 
Imaging, serology and/or biopsy should therefore be reserved for selected cases only. 
 
 
Differential Diagnosis 

The site and location of the lump help narrow down the likely cause. In infancy, a congenital lesion is 
the most likely aetiology. Midline lesions are more likely to be thyroglossal duct cysts, dermoid cysts 
or ranulas. Off-midline lesions may be branchial cleft cysts or lymphangiomas.4 In children, reactive 
lymphadenopathy is the commonest cause of neck lumps. Benign reactive lymph nodes are commonly 
bilateral and found in the anterior cervical, jugulodigastric, submandibular, and to a lesser extent, the 
posterior cervical regions. Supraclavicular lymph nodes, and to a lesser extent, pre-auricular lymph 
nodes are less typical sites for ‘reactive’ lymph nodes.1 Malignancy is rare at all ages. 
 
 
Indication for Ultrasound Referral 

Cervical Lymphadenopathy:  

No specific size criteria have been described for cervical lymphadenopathy in children, and in general, 
the same size criterion described in adults is applied to children. Level II lymph nodes in the neck with 
a maximum diameter of 1.5 cm are considered to be within normal limits.5 The Children’s Cancer and 
Leukaemia Group (CCLG) suggests that nodes < 2cm may be watched but larger nodes when present 
for > 6 weeks should be referred for further assessment. 6 Ultrasound can be useful to determine the 
nature of the lump, for example to differentiate a lymph node from a developmental cyst, confirm the 
presence of a solid mass, and help direct further investigation and management.  
 
Cervical Lymphadenitis: 

Lymphadenitis is characterised by larger lymph nodes which are often tender and frequently 
associated with fever, warmth and erythema of the overlying skin. Ultrasound adds little to clinical 
examination in the majority of cases, but can be helpful if there are clinical signs to suggest abscess 
formation and to assess suitability for drainage.  
 
Congenital lesions or developmental lesions:  

This includes suspected branchial cleft cysts, thyroglossal duct cysts, haemangiomas and cystic 
hygromas. Ultrasound is the first-line imaging modality of choice to confirm the nature of the 
abnormality and aid in directing further management. These patients will also require appropriate 
secondary care referral. 
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Other ‘focal’ neck lesions:  

Neck lumps such as sternocleidomastoid pseudotumours, ranulas, dermoid cysts, thyroid nodules and 
queried cases of malignancy should also be assessed with ultrasound in the first instance. Depending 
on the nature of the lump, these patients will also require secondary care referral.  
Be aware of ectopic thymic tissue which may occasionally present as a neck lump. Ectopic thymus can 
occur anywhere along the path of descent of the thymopharyngeal duct (a structure connecting the 
thymus and embryonic pharynx) and displays the same ultrasound characteristics as normal thymus – 
hypoechoic with echogenic foci or strands giving a ‘starry-sky appearance’.  
 

 

Summary: Indications for Ultrasound 

• A focal neck mass persistently enlarged > 2 cm for > 6 weeks. 

• A midline neck mass.  

• A palpable neck mass in infants under 6 months of age.  

• Suspected congenital or developmental neck lesions – to characterise and direct further 
management following paediatric or ENT referral. 

• Acute lymphadenitis which fails to respond to medical therapy – to assess for abscess formation 
and the need for further intervention. 

 

 

Scan Timing / Urgency & Follow-Up 

The timing of the ultrasound scan ultimately depends on the level of clinical concern. Many palpable 
neck lumps will have been present for weeks or months, and it would therefore be appropriate to scan 
these routinely within 6 weeks.  
 
However, there may be indications for performing ultrasound more acutely such as: 
 

• Rapidly enlarging neck masses 

• Suspected malignancy  

• Cervical lymphadenitis with the suspicion for abscess formation requiring drainage 

Small, morphologically normal lymph nodes may persist and remain palpable for many months due to 
a lack of subcutaneous fat and relative size of the neck.1 These should be followed up clinically. 
Enlarged and/or morphologically abnormal lymph nodes, developmental lesions, congenital lesions 
and the miscellaneous lesions previously described should be referred to secondary care with further 
follow-up imaging determined following appropriate clinical assessment. If there is a genuine clinical 
concern for malignancy, patients should be urgently referred to paediatric haematology / oncology 
for further assessment and work-up.1,7 
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Ultrasound – Not Recommended 

Well, healthy children with small palpable cervical lymph nodes do not require routine investigation 
with ultrasound.5,8,9 Whilst useful to determine the nature of a lump, ultrasound cannot reliably 
differentiate between reactive and malignant lymph nodes and should not be used as a screening tool 
to ‘exclude malignancy’.1 There is no single sonographic criterion that is able to determine the 
aetiology of an enlarged lymph node given that there are several overlapping sonographic features 
between benign, malignant and infectious cervical lymph nodes.2 This emphasises the importance of 
a thorough clinical history and examination in order to contextualise the neck lump. 
 
Cervical ribs (accessory ribs arising from the seventh cervical vertebrae) may present as a spurious 
‘mass’ in the supraclavicular fossa which is clinically hard and immobile. If a cervical rib is suspected, 
this can be confirmed with plain radiographs alone.  
 

Scanning Protocol 

Neck ultrasound should be performed with a high frequency (10-15MHz) linear array transducer using 
B-mode and colour Doppler imaging. The patient should be positioned comfortably in a supine 
position with their neck hyperextended over a pillow. While the use of warm sonographic gel can 
improve patient cooperation it is not generally recommended by the Health Security Agency10 . 
 
A targeted scan of the neck lump should first be performed acquiring images in transverse and 
longitudinal planes, and associated vascularity should be evaluated with colour Doppler imaging. 
Scanning anteriorly in the midline of the neck enables assessment of the thyroid gland, which includes 
assessing both lobes and the isthmus. The submandibular glands are imaged by placing the transducer 
along and posterior to the mandibular body and the parotid glands are assessed by scanning anterior 
to the ear.  Scanning along the anterior and posterior cervical chains with the sternocleidomastoid 
muscle as the anatomical landmark between the two will allow identification of enlarged and/or 
morphologically abnormal lymph nodes.  
 
The clinical preset used for the scan should display the appropriate thermal index (TIS, TIB or TIC), 
depending on the anatomy within the scan plane and ultrasound beam focus.  Further details on the 
appropriate thermal index can be found in the BMUS guidelines for safe scanning 11. For all scans 
ALARA (as low as reasonably achievable) principles should be followed. 
 

Scan Assessment 
 
The neck should be scanned in a systematic manner. The following should be assessed:  
 

• Neck lump(s): Location, morphology, size, vascularity, attachment or relationship to other 

structures. 

• Thyroid gland: Location, echogenicity, size, vascularity, presence of nodules or cysts. 

• Submandibular glands: Echogenicity and echotexture, size, ductal dilatation or calculi.  

• Parotid glands: Echogenicity and echotexture, size, ductal dilatation or calculi. Small intra-

parotid lymph nodes may often be seen.  

• Lymph nodes: Location (anterior / posterior triangle or neck level), size (measured in short 

axis), morphology including presence or absence of the normal fatty hilum, shape, calcification 

and vascularity. 
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Standard Images 
 
In addition to scanning the focal neck lump (in two planes with measurements) and with colour 
Doppler, the following shows an example of recommended images to be acquired: 
 

 
 

Take Home Points 

• Ultrasound is the first line imaging modality and has high sensitivity with ‘typical’ imaging 

findings supported by ‘typical’ clinical findings. It can help characterise neck lesions. 

• Further cross-sectional imaging is required following an indeterminate ultrasound, in cases of 

suspected deep neck space infection and for surgical planning. 

• Depending on clinical assessment and/or ultrasound findings, patients may warrant referral 

to secondary care such as oncology/ haematology or ENT. 

• The incidence of thyroid nodules is children is smaller than in adults, but the rate of 

malignancy is higher. If Thyroid nodules are identified, referral to a surgical thyroid clinic (ENT/ 

specialist endocrine) should be made 12. 
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Disclaimer 

The British Medical Ultrasound Society produces recommendations and guidelines as an 

educational aid to inform safe practice. They offer models and pathways associated with 

established clinical imaging techniques and best professional practice, based on published 

evidence.   

BMUS recommendations and guidelines are designed to inform local protocols issued by 

employers, but are not intended to be inflexible or prescriptive.  Therefore, the choice of imaging 

examination and subsequent management of all patients is ultimately a local decision based on 

agreed schemes of work, the clinical information provided, and the ultrasound practitioner’s 

professional judgement. 

 


