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Palpable neck masses are common in pediatric patients. In one series, 44% of 
children under six years of age had head and neck lymphadenopathy at a well child 
visit.1 Neck masses can be congenital/developmental, infectious/inflammatory, or 
neoplastic in etiology. While a neck mass in an adult patient should be assumed 
to be malignant until proven otherwise, the majority of pediatric neck masses are 
benign and approximately 10% of pediatric neck masses are malignant.2 In many 
cases, the clinician can use history and physical examination to identify the eti-
ology of the mass. Targeted laboratory tests and imaging studies are useful. It is 
important to identify patients who can be managed with reassurance and watchful 
waiting and to avoid the overuse of diagnostic tests.
History and Physical Examination
Timing

Developmental masses may present at birth or shortly after birth, but may 
present later in life with growth over time or with recurrent infections. New, rapidly 
growing, painful masses are likely infectious. Cervical lymphadenopathy that is 
greater than two centimeters and persists for more than four to six weeks with no re-
sponse to antibiotic therapy needs detailed investigation to identify the cause, keep-
ing the possibility of malignancy in the differential diagnosis. It is useful to have a 
protocol or algorithm for work up of suspicious lymphadenopathy (Figure 1).

Figure 1. Management algorithm for a child presenting with cervical lymphadenopathy. 
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Location
The location of a mass pro-

vides clues to its etiology. Thy-
roglossal duct cysts present as 
midline neck masses that elevate 
with tongue protrusion. Dermoids 
frequently present in the midline 
neck or submental region and move 
with the overlying skin. Lateral 
neck masses include branchial cleft 
anomalies and fibromatosis colli. 
Supraclavicular masses are con-
cerning for malignancy (Figure 2).
Exposures

Knowledge of a patient’s ex-
posure history can guide diagnostic 
testing. Bartonella henselae should 

be considered in patients with a history of exposure to cats.3 Travel to develop-
ing countries or exposure to sick contacts can raise suspicion for tuberculosis. 
Atypical mycobacteria should be considered in young children in rural areas with 
exposure to soil and water 4 (see Chapter 6, Ear Section in this Manual - Mycobac-
terium avium - intracellulare : a Rare Cause of Childhood Otitis Media). Exposure 
to phenytoin can cause drug-induced lymphadenopathy, which typically resolves 
with discontinuation of the drug.5

Diagnostic Imaging
Imaging is useful in identifying infectious neck masses that require surgical 

drainage and in diagnosing congenital and neoplastic neck masses. Not all pediat-
ric neck masses require imaging. Patients aged seven months or older with a neck 
mass lasting three days or less and without fluctuance on exam are unlikely to have 
imaging findings that will alter management.6 

When imaging is warranted, the American College of Radiology (ACR) con-
siders ultrasound to be the most appropriate imaging modality for pediatric neck 
masses.7 Ultrasound does not expose patients to radiation, is useful for differenti-
ating cystic from solid masses, and can be used to perform fine needle aspiration 
with real time visualization. However, it is operator dependent and less useful 
for evaluating anatomical relationships for surgical planning compared to other 
imaging modalities. 

Computed tomography (CT) with intravenous contrast is the second most 
appropriate imaging modality according to the ACR. It can be obtained rap-
idly and allows good visualization of the mass in relation to other anatomic 
structures. It is useful for surgical planning and if malignancy or a deep neck 
abscess is suspected. However, it exposes the patient to approximately 0.3 to 3 
millisieverts of radiation. A large retrospective cohort study has shown that one 
millisievert of radiation increases the risk of leukemia by 3.6% and brain tumor 
by 2.3% over 10 years in children under age 10.8 CT with contrast should not 

Figure 2. A teenager with lower cervical and supra-
clavicular lymphadenopathy.
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be used in patients with a suspected thyroid malignancy because CT contrast 
contains iodine and can interfere with radioactive iodine therapy.

The ACR rates magnetic resonance imaging (MRI) as the third most appro-
priate imaging modality. It does not expose patients to radiation and is useful for 
visualizing soft tissue and for evaluating suspected vascular malformations or 
masses with an intracranial component. Sedation or general anesthesia may be 
required due to the longer examination time.
Congenital and Developmental Masses
Branchial Anomalies

Branchial anomalies include branchial cleft cysts, sinuses, fistulas, and carti-
laginous remnants. They make up approximately 1/3 of congenital neck masses.2 
A fistula communicates with both the mucosa of the upper airway and the skin. 
A sinus communicates with either the skin or the mucosa. A cyst has an epider-
mal lining but does not communicate with the skin or the mucosa. Cysts typically 
present in late childhood or early adulthood as nontender, fluctuant masses in the 
lateral neck that increase in size after minor trauma or infection, while sinuses 
and fistulas present earlier in childhood.9 They are thought to result from trapped 
epithelial tissue during the embryonic development of the branchial apparatus. A 
branchial anomaly is located deep to the embryonic derivatives of its associated 
arch and superficial to the derivatives of the next arch.

First branchial cleft anomalies are rare and occur near the angle of the mandi-
ble. Work type I first branchial cleft cysts contain ectoderm only, are lateral to the 
facial nerve, and represent duplication of the external auditory canal. Work type II 
first branchial cleft anomalies contain ectoderm and mesoderm, can be lateral or 
medial to the facial nerve, and represent a duplication of the membranous external 
auditory canal and pinna.10 Due to their proximity to the facial nerve, a parotidec-
tomy may be required for excision (Figure 3 A, B).

Second branchial cleft anomalies make up 95% of all branchial cleft anoma-
lies. Second branchial fistulas have an internal opening in the tonsillar fossa, pass 
between the external and internal carotid, and have an external opening along the 

Figure 3 A.(left) First branchial cleft fistula. Figure 3 B. (right) Excision of fistula with super-

ficial parotidectomy.
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anterior border of the sterno-
cleidomastoid. Cysts can occur 
anywhere along the course of the 
second branchial apparatus, and 
are commonly located below the 
angle of the mandible, anterior to 
the sternocleidomastoid.11

Third and fourth branchi-
al cleft anomalies are rare. Pa-
tients often present with suppu-
rative thyroiditis because these 
anomalies are characterized by 
tracts from the piriform sinus 
to the thyroid gland (Figure 4). 
A third branchial cleft fistula 

would have an external opening near the middle to lower portion of the anterior 
border of the sternocleidomastoid, would pass superficial to the superior larynge-
al nerve, and would have an internal opening at the upper lateral piriform sinus. A 
fourth branchial cleft fistula would theoretically have an external opening at the 
lower portion of the sternocleidomastoid, would pass deep to the superior laryn-
geal nerve and superficial to the recurrent laryngeal nerve, and would have and an 
internal opening at the apex of the piriform sinus. The majority of fourth branchi-
al anomalies are located on the left side and present with suppurative thyroiditis. 
A complete fourth branchial cleft fistula would theoretically have a thoracic com-
ponent that would pass inferior to the aortic arch on the left or the subclavian on 
the right. However, complete fourth branchial cleft fistulas have not been reported 
in the literature.12

Ultrasound imaging of a branchial cleft cyst shows a sharply demarcated 
cystic structure with imperceptible walls and variable echogenicity.13 CT and 
MRI show a sharply circumscribed, fluid filled mass that does not enhance with 
contrast. On pathologic examination, branchial cleft cysts consist of an epitheli-
um-lined cyst filled with mucoid material.11

After antibiotic treatment if the cyst is acutely infected, branchial cleft anom-
alies are treated with excision to confirm the diagnosis and to prevent recurrent in-
fection.9 Piriform sinus tracts related to third and fourth branchial anomalies may 
be managed with endoscopic silver nitrate cauterization in some cases.17 
Thyroglossal Duct Cysts

Thyroglossal duct cysts are caused by a persistent tract from the embryolog-
ical descent of the thyroid from the foramen cecum in the base of the tongue to 
the neck. They are typically found within two centimeters of midline and elevate 
with tongue protrusion (Figure 5). Fifty percent are diagnosed before age twenty. 

Like branchial cleft cysts, thyroglossal duct cysts appear as a cystic struc-
ture on imaging. Approximately 50% of thyroglossal duct cysts contain thyroid 
tissue, and in 1% of patients the thyroglossal duct cyst contains the only func-
tional thyroid tissue. Preoperative thyroid ultrasound is essential to confirm that 

Figure 4. Fourth branchial cleft anomaly presenting as 
a left lobe thyroid abscess.
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thyroid tissue is present in the 
normal location. Approximate-
ly 1% of thyroglossal duct cysts 
contain a malignant component, 
which is usually papillary thy-
roid cancer.15,16 

Thyroglossal duct cysts are 
excised using the Sistrunk pro-
cedure, in which the midportion 
of the hyoid bone is excised with 
the cyst. There is a 10% recur-
rence rate in pediatric patients 
who undergo the Sistrunk pro-
cedure. The rate of recurrence is 
higher if the patient has a history 

of infections or if the cyst is infected at the time of surgery. If the cyst is excised 
without the portion of the hyoid bone, recurrence rates are 20-50%.17

Thymic Cysts
The thymus develops from the third pharyngeal pouch. Thymic cysts can be 

found anywhere along the path of descent of the thymus from the neck into the me-
diastinum. They commonly present as slowly enlarging left sided lower neck mass-
es adjacent to the piriform sinus or just caudal to the thyroid gland. Like branchial 
cleft cysts and thyroglossal duct cysts, they can present with painful swelling if they 
become infected, and they appear as a cystic structure on imaging studies. Histolog-
ically, the presence of Hassall corpuscles, which are found in normal thymic tissue, 
confirms the diagnosis. The recommended treatment is surgical excision.18,19

Teratomas and Dermoids
Teratomas contain ectoderm, mesoderm, and endoderm, while dermoids 

contain only ectoderm and mesoderm. Only 3.5% of teratomas and 7% of der-
moids occur in the head and neck. Teratomas commonly present as firm neck 
masses, while dermoids often occur as midline neck or submental masses that 
move with the overlying skin. Large teratomas and dermoids may be diagnosed 
prenatally, and ex utero intrapartum treatment procedures may be required to de-
liver infants with significant airway compression. Management is with complete 
surgical excision.20-22

Hemangiomas and Vascular Malformations
Infantile hemangiomas are typically absent at birth, develop in the weeks 

to months after birth as a red or bluish compressible mass, and undergo a prolif-
erative phase followed by involution. They are of endothelial origin and express 
Glut-1, an endothelial cell marker. Approximately 50% involute by five years 
of age. The majority can be managed conservatively, however intervention is 
required in about 10% of cases due to airway obstruction, vision impairment, 
bleeding, skin necrosis, or coagulopathy due to platelet consumption. Propran-
olol is the preferred initial treatment modality for infantile hemangiomas. Pro-
pranolol was used to treat high output cardiac failure in a group of children 

Figure 5. Thyroglossal duct cyst as a midline neck mass.
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with infantile hemangiomas and was 
incidentally found to cause involution 
of the hemangiomas. A randomized 
controlled trial showed that 60% of 
children treated with propranolol had 
complete or nearly complete reso-
lution of hemangioma at six months 
compared to 4% of patients in the pla-
cebo group. Other treatments include 
systemic corticosteroids, laser thera-
py, and surgical excision.23,24

Vascular malformations are 
present at birth, grow with the child, 
and do not involute. They are divided 
into low flow (capillary, venous, and 
lymphatic malformations, Figure 6), 
and high flow (arterial and arteriove-
nous malformations).25 Macrocystic 
lymphatic malformations of the neck, 

formerly termed cystic hygromas, are typically found in the posterior triangle 
and are associated with a chromosomal abnormality in about 65% of cases, most 
commonly Turner and Down’s syndrome.26 Vascular malformations can be treat-
ed with injection of sclerosing agents such as ethanol, doxycycline, or OK-432, 
which is derived from Streptococcus pyogenes. Other treatment options include 
embolization and surgical excision.
Congenital Torticollis

Congenital torticollis, also known as fibromatosis colli, is a firm painless 
mass within the sternocleidomastoid muscle that is thought to be related to birth 
trauma or muscle ischemia. It typically presents at one to eight weeks of age, in-
creases in size, and then regresses over several months. Ultrasound shows diffuse 
heterogeneous enlargement of the affected muscle compared to the contralateral 
side. Histology shows dense fibrous tissue with atrophic muscle. It is important 
to recognize this condition based on history and physical exam because it should 
be managed conservatively with active and passive range of motion exercises to 
prevent development of contractures.27,28

Infectious and Inflammatory Masses
Viral Infections

Viral infection is the most common cause of cervical lymphadenopathy in 
children. It is usually bilateral and can be caused by upper respiratory infections 
such as adenovirus, rhinovirus, and enterovirus. Epstein-Barr virus can cause sig-
nificant lymphadenopathy as well as tonsillar hypertrophy and splenomegaly, and 
can be diagnosed using viral titers. Cytomegalovirus is usually asymptomatic in 
children, but about 10% of cases can present similarly to Epstein-Barr virus. HIV 
infection can present with lymphadenopathy in addition to fevers, weight loss, and 
susceptibility to other infections.29

Figure 6. Right cervical lymphatic malformation.



50 XVI IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

Bacterial Infections
Suppurative lymphadenitis is typically unilateral, and there is often a history 

of an antecedent upper respiratory infection, pharyngitis, otitis media, or skin in-
fection. In case series, 70-80% of cases of suppurative lymphadenitis are caused 
by Staphylococcus aureus or Streptococcus pyogenes, and a minority of cases are 
caused by anaerobes, often in the setting of a dental infection.30,31 70-80% of cases 
occur in children younger than five. Clinically stable patients without evidence of 
airway compromise can often be managed with a trial of oral or intravenous anti-
biotics. Younger patients are more likely to require surgical drainage.32 Antibiotic 
therapy should be chosen based on local antibiotic resistance patterns. The inci-
dence of community-acquired methicillin-resistant Staphylococcus aureus (MRSA) 
in children with suppurative lymphadenitis is increasing. Approximately 30% of 
Staphylococcus aureus isolates were MRSA in several recent case series. 30,31

Cat scratch disease is caused by the bacterium Bartonella henselae and 
should be suspected in children with a fever and enlarged, tender lymph nodes 
that develop 1-3 weeks after a cat scratch or other cat exposure. The diagnosis 
can be confirmed by serology. While most cases of cat scratch disease will 
resolve spontaneously, treatment with azithromycin results in more rapid reso-
lution of symptoms. 3,33

Nontuberculous mycobacteria 
such as Mycobacterium avium-intra-
cellulare, Mycobacterium scrofula-
ceum and Mycobacterium kansasii 
are found in soil and water and can 
cause cervical adenopathy, typical-
ly in immunocompetent children 
ages 1-5. Infections occur via en-
vironmental exposures and there is 
thought to be little to no risk of per-
son-to-person transmission.4 Viola-
ceous skin discoloration, thinning 
of the skin, and draining sinus tracts 
can be seen (Figure 7). The cure rate 
with surgical excision is greater than 
90%, while the cure rate with anti-
biotic therapy using clarithromycin 
and rifabutin was 66% in one ran-
domized study. 34

Incision and drainage should not be performed as there is a high risk of recur-
rence and sinus tract formation.
Sialadenitis

Viral or bacterial infections can cause sialadenitis. Mumps, a viral illness, 
causes painful swelling of the parotid glands. The submandibular and sublingual 
glands can also be affected. Complications include hearing loss, orchitis, and men-
ingitis. Treatment is supportive including analgesia and hydration.

Figure 7. Nontuberculous atypical Mycobacteri-
um infection with violaceous skin discoloration.
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Dehydration and acute or chronic systemic illness increase the risk of developing 

bacterial sialadenitis. Staphylococcus aureus is the most common pathogen. Strepto-
coccus species and Haemophilus influenzae are also seen. Symptoms include swelling, 

tenderness, and purulent drainage from the duct of the involved gland. Treatment is 

with oral or IV antibiotics, sialogogues, hydration, and massage of the gland. 35 

Neoplasms
Benign neoplasms of the head and neck include lipomas, thyroid adenomas, 

neurofibromas, and pleomorphic adenomas. 

Approximately 10% of pediatric neck masses are malignant. Children with 

constitutional “B” symptoms (fever, night sweats, weight loss), supraclavicular 

lymphadenopathy, lymph nodes greater than 2 centimeters in size, lymph nodes 

that do not respond to antibiotic therapy, or lymph nodes that persist for more than 

four to six weeks should be worked up for malignancy. The most common pedi-

atric neck malignancy is Hodgkin lymphoma. Other malignancies that can pres-

ent as a pediatric neck mass include non-Hodgkin lymphoma, thyroid carcinoma, 

salivary gland malignancies, nasopharyngeal carcinoma, and neuroblastoma. 36-38 

Summary
Neck masses are common in pediatric patients, and the history and physical 

exam are often sufficient to make the diagnosis. Ultrasound is generally an appro-

priate initial imaging choice. Congenital neck masses are typically managed with 

surgical excision, except for infantile hemangiomas, vascular malformations, and 

congenital torticollis. Viral infection is the most common cause of lymphadenopathy 

in children. Suppurative lymphadenitis is most often caused by Staphylococcus au-
reus or Streptococcus pyogenes, and the incidence of MRSA is increasing. In stable 

patients with no airway compromise, a trial of antibiotics is often reasonable prior to 

performing incision and drainage. Malignancy accounts for about 10% of pediatric 

neck masses, and lymphoma is the most common pediatric neck malignancy. 
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