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Soft Tissue Disorders  
of the Neck in Children 

Pediatric patients frequently present to the emergency department (ED) with issues affect-
ing the soft tissues of the neck. Emergency physicians must be able to recognize and treat these 
disease processes quickly and accurately. Infections can range from benign, self-limited, viral, 
or reactive etiologies to potentially life-threatening, emergent, deep tissue necrosis from serious 
bacterial disease leading to sepsis and death. In addition, providers should be aware of a vari-
ety of noninfectious disorders that can present in the soft tissues of the neck that may resolve 
with supportive care or may require subspecialty evaluation and treatment. This article will 
focus on the assessment, evaluation, differential, and treatment of both superficial and deep 
neck soft tissue disorders that clinicians should consider in the emergency setting.

— Ann Dietrich, MD, FAAP, FACEP, Editor

Infectious Etiologies

Cervical Lymphadenitis
Cervical lymphadenitis is very common in childhood and is defined by enlarged, 

inflamed, and tender lymph node(s) of the neck. Cervical lymph nodes track along 
the carotid sheath and drain the tonsils, tongue, nose, teeth, and the back of the head 
and neck. These nodes often become inflamed and may suppurate from upstream 
infections in any of these areas. However, it is difficult to discern actual incidence, as 
most cases are caused by viral illnesses and resolve spontaneously.

Acute bilateral cervical lymphadenitis is the most common clinical presentation 
and often is associated with a self-limited viral infection. Patients will present with 
current or recent upper respiratory infection (URI) symptoms, including runny nose, 
sore throat, nasal congestion, and/or cough. Those with Epstein-Barr virus (EBV), 
cytomegalovirus (CMV), or adenovirus may present with erythematous, enlarged, 
occasionally exudative pharyngitis and fever associated with enlarged cervical nodes. 
Herpes-simplex gingivostomatitis can cause painful ulcers on the buccal mucosa, lead-
ing to decreased oral intake, fevers, and enlarged cervical lymph nodes. Lymph nodes 
typically are small, mobile, and mildly tender to palpation without significant swelling 
or overlying erythema or induration. In most cases, the precipitating illness will resolve 
with supportive care alone, but lymphadenopathy may persist for months. 

Bacteria from nearby infections in the head and neck can invade the cervical 
lymph node chain and lead to suppuration of the node itself. Acute unilateral cervi-
cal lymphadenitis is caused by streptococcal or staphylococcal infection in 40-80% of 
cases.1 Pyogenic lesions have a unilateral, visible, tender, and discrete swelling, and may 
progress to generalized erythema, swelling, and tenderness with an area of fluctuance. 
Typically, patients are febrile and have significant pain on neck movement, which can 
mimic meningismus. Soft tissue neck ultrasound or CT may be helpful in defining 
the extent of abscess or surrounding cellulitis. (See Figures 1 and 2.) Empirical treat-
ment of acute bacterial cervical lymphadenitis should provide adequate coverage  
for both Staphylococcus aureus, including community-associated methicillin-resistant  



2    Pediatric Emergency Medicine Reports / January 2018  AHCMedia.com

EXECUTIVE SUMMARY
 z Acute unilateral cervical lymphadenitis is caused by 

streptococcal or staphylococcal infection in 40-80% of 
cases. The initial drug of choice is amoxicillin/clavulanate 
potassium (Augmentin), although clindamycin is preferred 
where methicillin-resistant Staphylococcus aureus has high 
prevalence.

 z Subacute and chronic lymphadenitis typically is due to 
less common bacterial etiologies, and the provider should 
consider cat scratch disease, atypical mycobacteria, and 
toxoplasmosis.

 z Nontuberculous mycobacterial (NTM) infections have 
been rising in children. The majority of patients with NTM 
lymphadenitis are younger than 5 years of age, contrasting 
with tuberculous lymphadenitis, which most commonly 
affects teenagers and young adults.

 z Epstein-Barr virus often begins with malaise, fevers, and 
headaches before development of exudative pharyngitis. It 
often is associated with posterior cervical lymphadenopathy, 
myalgias, hepatomegaly, and splenomegaly.

 z Adenovirus pharyngitis frequently is associated with 
conjunctivitis, laryngotracheitis, bronchitis, or pneumonia. 

Fever, malaise, headache, myalgias, and abdominal pain are 
common.

 z Several clinical prediction rules to guide in testing and 
treatment have been created to identify cases of group A 
streptococcal (GAS) pharyngitis, and most are modifications 
of the original Centor criteria. However, these criteria have not 
been shown to be effective in predicting GAS in the pediatric 
population. Thus, rapid antigen strep testing is recommended 
in those patients in whom GAS pharyngitis is suspected.

 z In patients 15 to 30 years of age with an acute sore throat, 
Fusobacterium necrophorum may be causative in 10%-
20.5% of cases. It also is associated with development 
of retropharyngeal abscesses in younger patients and 
in Lemierre’s syndrome. F. necrophorum is susceptible to 
penicillin and first-generation cephalosporins.

 z A thyroglossal duct cyst is a benign cystic mass that is 
found at the base of the tongue and is the most common 
congenital lesion of the head and neck. The lesion, located 
most commonly infrahyoid (inferior to the hyoid bone), has 
a hallmark of physical exam finding of moving upward with 
extrusion of the tongue.

S. aureus (CA-MRSA) if indicated by local 
microbiology patterns, and group A beta 
hemolytic strep.1,2,3,4 The initial drug of 
choice is amoxicillin/clavulanate potassium 
(Augmentin), although clindamycin is 
preferred where MRSA has high preva-
lence.3,4 Nodes with abscess formation may 
need incision and drainage if they show no 
improvement despite 48 hours of antibiotic 
treatment. Acute group A streptococcal 
(GAS) pharyngitis also may present with 
bilateral cervical lymphadenitis and is dis-
cussed below. 

Subacute and chronic lymphadenitis 
typically is due to less common bacterial 
etiologies, and the provider should consider 
cat scratch disease, atypical mycobacteria, 
and toxoplasmosis. Cat scratch disease 
presents in the vast majority of children as 
a localized skin and lymph node disorder 
near the site of inoculation approximately 
one to two weeks later. In some individuals, 
the organisms disseminate and infect the 
liver, spleen, eye, or central nervous system. 
Patients with localized disease generally 
have a self-limited illness, whereas those 
with dissemination can have life- 
threatening complications. Although 
lymphadenopathy is most commonly axil-
lary and supraclavicular, patients can pres-
ent with cervical and submandibular lymph 
nodes that are enlarged, tender, and have 
overlying erythema. Bartonella henselae, a 
pleomorphic Gram-negative bacterium, is 

the etiologic agent. The patient should be 
evaluated for any signs of systemic disease 
and need for parenteral antibiotics, but 
typically can be discharged with supportive 
care in mild, isolated disease or treated with 
azithromycin for five days in moderate 
disease.5

Atypical organisms often have a 
more insidious and prolonged course. 
Nontuberculous mycobacterial (NTM) 
infections have been rising in children.6 
The majority of patients with NTM 
lymphadenitis are younger than 5 years of 
age, contrasting with tuberculous lymph-
adenitis, which most commonly affects 
teenagers and young adults. Patients often 
will present as otherwise healthy with 
unilateral, nontender progressively enlarg-
ing cervical lymphadenopathy over weeks 
to months that has failed to improve on 
standard antibiotics. Diagnosis can be 
challenging. Some studies have reported 
that 30-60% of children with NTM dis-
ease have positive tuberculin test results; 
however, tissue biopsy of the affected node 
remains the standard of care.6 Main treat-
ment options include surgical excision, 
treatment with anti-mycobacterial antibi-
otics, and/or observation without interven-
tion. Cure rates are highest with surgical 
incision, but there is a risk of facial nerve 
injury depending on node location and 
fistula formation. For this reason, incision 
and drainage and fine needle aspiration are 

not recommended in cases in which NTM 
is suspected.6

Toxoplasmosis is associated most 
frequently with congenital infections 
but occasionally can present as cervical 
lymphadenitis associated with flu-like 
symptoms in an otherwise healthy child. 
Most patients recover with supportive care 
alone, although patients with immuno-
deficiencies may develop systemic disease 
and need antiparasitic therapy to avoid 
complications. 

Children also may present with enlarged 
posterior cervical chain nodes, particu-
larly with any scalp infection or irritation. 
Somewhat large and tender nodes may 
arise from tinea capitis or kerion formation. 
This often will require several weeks of sys-
temic antifungal treatment with griseoful-
vin, terbinafine, itraconazole, or fluconazole 
for resolution of the infection, with related 
lymphadenopathy lasting much longer.7

Pharyngitis
Acute pharyngitis commonly is associ-

ated with tonsillitis resulting from inflam-
mation of the throat and tonsils. It accounts 
for 1-2% of all visits to outpatient clinics 
and EDs, resulting in 7.3 million annual 
visits for children.8

Symptoms associated with acute phar-
yngitis include sore throat, odynophagia, 
fever, headaches, cough, coryza, arthralgias, 
and fatigue. Physical exam may reveal 
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pharyngeal and tonsillar erythema and/or 
exudates, palatal petechiae, anterior cervical 
lymphadenitis, rash, conjunctivitis, anterior 
stomatitis, and ulcerative lesions. It can be 
difficult to distinguish between viral and 
bacterial causes of pharyngitis based on 
physical exam alone. This ambiguity often 

results in overdiagnosis of bacterial etiology 
and unnecessary antibiotic treatment. Most 
viral infections are self-limited and require 
only symptomatic treatment.

Many viruses can lead to pharyngitis.9 
EBV often begins with malaise, fevers, and 
headaches before development of exudative 

pharyngitis. It often is associated with pos-
terior cervical lymphadenopathy, myalgias, 
hepatomegaly, and splenomegaly. Patients 
mistakenly treated for bacterial pharyngitis 
with amoxicillin or ampicillin may develop 
a characteristic erythematous, maculo-
papular rash that may be confused with an 
allergic reaction. 

Diagnosis is often clinical. A hetero-
phile antibody (monospot) test can aid in 
diagnosis, but has frequent false-negative 
results early in the disease and in children 
younger than 6 years of age. Thus, a nega-
tive test does not exclude the diagnosis of 
EBV pharyngitis. Testing for EBV immu-
noglobulin M and immunoglobulin G is 
more sensitive and specific but results are 
not available immediately, and often pro-
vide little help in guiding treatment, which 
is largely supportive. Patients may have 
elevated transaminases, with very rare cases 
progressing to liver failure. Splenomegaly 
can persist for weeks, and patients should 
be counseled to avoid contact sports until 
resolution to decrease risk of splenic rup-
ture. Patients who have significant pain and 
dehydration from pharyngitis may benefit 
from intravenous (IV) hydration and pain 
control. There is no definitive evidence of 
the efficacy of steroids on pain control; 
however, they may be considered to reduce 
tonsillar swelling when swallowing and 
respiratory symptoms are a concern.10

CMV also can cause acute pharyngitis 
and often mimics EBV. Patients with 
EBV-like symptoms with a negative 
heterophile test should be considered for 
CMV. Often, diagnosis is confirmed only 
with testing for CMV antibodies. Again, 
treatment is largely supportive.

Adenovirus is another common cause of 
acute pharyngitis. It leads to 5-10% of all 
febrile illnesses in infants and young chil-
dren, and most will have serologic evidence 
of prior adenoviral infection by the age of 
10 years. Adenovirus pharyngitis frequently 
is associated with conjunctivitis, laryngo-
tracheitis, bronchitis, or pneumonia. Fever, 
malaise, headache, myalgias, and abdominal 
pain are common. Physical exam reveals 
exudative tonsillitis and cervical lymphade-
nopathy, a syndrome that can be clinically 
indistinguishable from bacterial infection. 
Again, supportive care is the mainstay of 
treatment.

Bacterial pathogens account for approxi-
mately 30% of pediatric pharyngitis, with 
GAS infection being the most common.8 
The primary concern for pharyngitis 
in children aged 3 years or older is that 

Figure 1. Enlarged Node in Cervical Lymphadenitis

Image courtesy of Derya Caglar, MD.

←

Figure 2. Enlarged Node in Cervical Lymphadenitis,  
Measuring > 2 cm

Image courtesy of Derya Caglar, MD.

←
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untreated GAS pharyngitis subsequently 
may cause rheumatic fever or poststrep-
tococcal glomerulonephritis. This is most 
common in children 5 to 12 years of age. 
Symptoms in school-age children typically 
include sore throat, fever, and headache 
associated with vague abdominal pain. 
Often, patients do not endorse URI symp-
toms commonly seen with viral illnesses.8 
The exam reveals exudative pharyngitis 
with associated palatal petechia and bilat-
eral cervical lymphadenitis that is difficult 
to distinguish from viral causes. Nodes 
typically are enlarged, mobile, and tender 
to palpation. A scarlatiniform rash (scarlet 
fever) may or may not accompany other 
symptoms.9 

Several clinical prediction rules to guide 
in testing and treatment have been cre-
ated to identify cases of GAS pharyngitis, 
and most are modifications of the original 
Centor criteria.10 (See Table 1.) However, 
these criteria have not been shown to be 
effective in predicting GAS in the pedi-
atric population. Thus, rapid antigen strep 
testing is recommended in those patients 
in whom GAS pharyngitis is suspected.13 
Although children younger than 3 years 
of age may have GAS infection, the inci-
dence and classic presentation of GAS 
pharyngitis are uncommon and subsequent 
systemic complications are fairly rare, so 
regular testing in this age group is not 
recommended.10,11,12,13,14 Rapid antigen 
detection assays for GAS are diagnostic if 
positive because the specificity of such tests 
is 98-99% (i.e., 1-2% false-positive results); 
however, their sensitivity is only 70% (i.e., 
30% false-negative results), necessitating 
follow-up cultures for negative results in 
pediatric patients.3 Amoxicillin 50 mg/
kg given once a day for 10 days or ben-
zathine penicillin 600,000-1,200,000 
units given intramuscularly (IM) once 
is adequate treatment and will prevent 
systemic sequelae like rheumatic disease, 
but will not prevent post-streptococcal 
glomerulonephritis.10,14

An increasingly significant bacterial 
cause of pharyngitis seen predominantly 
in adolescents is Arcanobacterium hae-
molyticum. Clinical features overlap with 
those of GAS and include fever, exudative 
pharyngitis, and often a rash that occurs 
in approximately one-half of patients. It 
may be missed on routine cultures and is 
more readily detected on human-blood 
agar plates. A. haemolyticum is unresponsive 
to penicillin; erythromycin or azithromy-
cin are the treatments of choice.16 This 

organism should be considered in older 
adolescent patients who present with phar-
yngitis that does not respond to appropri-
ate treatment. 

Mycoplasma pneumonia also may cause 
pharyngitis in adolescents and is associated 
with mucositis and upper respiratory tract 
illness with or without associated pneumo-
nia.17 Patients often will present with intra-
oral lesions and nonproductive to mildly 
productive cough. They may have wheeze 
but rarely have significant respiratory dis-
tress. There actually may be no findings 
on chest auscultation, even if pneumonia 
is present early in the course of disease. 
Treatment includes pain control, hydration, 
and azithromycin.

Fusobacterium necrophorum also should 
be considered in older adolescents present-
ing with pharyngitis. In patients 15 to 30 
years of age with an acute sore throat, F. 
necrophorum may be causative in 10%-
20.5% of cases.18 It also is associated with 
development of retropharyngeal abscesses 
in younger patients and in Lemierre’s 
syndrome.19 F. necrophorum is suscep-
tible to penicillin and first-generation 
cephalosporins.

Diphtheria
Diphtheria is uncommon in developed 

countries because of immunizations, but 
it is important to consider in patients 
from endemic areas or in patients without 
vaccinations. Corynebacterium diphtheriae 
produces an endotoxin that causes localized 
necrosis of the respiratory mucosa and can 
lead to neurologic (seizures) and cardiac 
(cardiomyopathy) sequelae. In contrast 
with GAS pharyngitis, which has acute 
onset, the onset of symptoms in diphtheria 
usually is gradual, beginning with discom-
fort from pharyngeal erythema and inflam-
mation. The hallmark of diphtheria is the 
formation of a tightly adhering gray mem-
brane in the nares and throat, known as a 
pseudomembrane, that can lead to airway 
obstruction and may cause bleeding when 
dislodged. Penicillin and erythromycin are 
the antibiotics of choice, although preven-
tion is achieved through effective vaccina-
tion programs. 

Peritonsillar Abscess
Peritonsillar abscess (PTA) is the most 

common deep neck infection in pediatric 
patients.20 This typically is a suppurative 
complication of acute tonsillitis and cervi-
cal lymphadenitis with extension into the 
peritonsillar space, although hematogenous 

spread, infected branchial cleft and thy-
roglossal duct cysts, and odontogenic 
infections also have been implicated.20 
These abscesses can form in patients of all 
ages but are most common among young 
adults between the ages of 15 and 30 years. 
Infections often begin as a palatal or tonsil-
lar cellulitis and progress to abscess forma-
tion, typically only on one side. Patients 
present with high fever, odynophagia, uni-
lateral worsening sore throat, and jaw or ear 
pain. Classic signs include a muffled “hot-
potato” voice, trismus, deviation of the uvula 
toward the unaffected side, and fullness 
to the soft palate due to edema. The oral 
airway may be compromised in significant 
disease and can present as drooling and 
shortness of breath.20 The diagnosis of PTA 
can be made clinically with the presence 
of medial displacement of the tonsil and 
uvular deviation. Laboratory data or imag-
ing often is not necessary. Blood work may 
show an elevated white count and inflam-
matory markers. Imaging is not necessary 
to make the diagnosis but may be necessary 
to differentiate PTA from peritonsillar 
cellulitis, deep neck space infections (e.g., 
retropharyngeal or parapharyngeal abscess), 
or epiglottitis. 

Treatment for PTA includes hydra-
tion, pain control, IV antibiotics, drain-
age, and/or tonsillectomy. PTAs often are 

Table 1. Centor Criteria

Clinical Feature Score

Fever +1

Tonsillar exudates +1

Absence of cough +1

Tender anterior cervical 
lymphadenopathy

+1

Age < 15 years* +1

Age > 44 years* -1
* Included in the Modified Centor Criteria
1 point: 5-10% likelihood of strep, no further 
testing, no antibiotics
2 points: 11-17% likelihood of strep, optional 
rapid strep testing/culture, antibiotics if 
positive
3 points: 28-33% likelihood of strep, consider 
rapid strep testing/culture, antibiotics if 
positive
4-5 points: 51-53% likelihood of strep, 
consider rapid strep testing/culture/
antibiotics if positive
Note: IDSA and ASIM no longer recommend 
empiric treatment for GAS.
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polymicrobial. The predominant bacterial 
species are Streptococcus pyogenes (GAS), 
S. aureus (including MRSA), and oral 
anaerobes. Current parenteral treatment 
recommendations include clindamycin at 
30 mg/kg/day divided every eight hours 
or ampicillin-sulbactam 150 mg/kg/day 
divided every six hours in the acute disease 
phase.21,22 PTA usually requires drainage 
through needle aspiration, incision and 
drainage, or tonsillectomy — procedures 
that typically are performed by a pediatric 
otolaryngologist. Drainage with any of 
these procedures, in combination with anti-
microbial therapy and hydration, results in 
resolution in more than 90% of cases.23,24

There is debate as to whether corticoste-
roids are helpful in the treatment of PTA. 
Although some studies have shown benefit 
in older adolescents and adults, others 
have not shown a clear benefit. Additional 
studies are needed to determine benefits of 
treatment.

Parapharyngeal Abscess
Parapharyngeal abscess may occur 

with extension of peritonsillar abscesses, 
although dental abscesses are the leading 
cause.20 These infections are potentially 
life-threatening because of the possibil-
ity of involving the carotid sheath and its 
vital contents (e.g., common carotid artery, 
internal jugular vein, vagus nerve), propen-
sity for airway impingement, and increased 
likelihood of bacteremia. Carotid artery 
erosion and suppurative jugular throm-
bophlebitis (Lemierre’s syndrome) both 
carry very high mortality rates, so prompt 
diagnosis and treatment are key for good 
patient outcomes.19,25

Patients with parapharyngeal abscesses 
often will look ill with fevers and complain 
of throat pain and difficulty swallowing. 
With significant disease, dyspnea may 
be seen with swelling near the epiglottis 
or larynx. Exam findings of significance 
include trismus and medial bulging of the 
posterior pharyngeal wall. However, abscess 
can progress through deep neck spaces 
quickly into the mediastinum without 
localizing exam findings. Diagnosis is best 
made by CT with IV contrast. 

Patients diagnosed with parapharyngeal 
abscesses should be hospitalized and man-
aged in consultation with otolaryngology. 
Initial treatment depends on respiratory 
status and location of abscess. For those 
cases arising from an oral or odonto-
genic source, ampicillin-sulbactam and 
clindamycin are antibiotics of choice. In 

toxic-appearing patients or those with 
MRSA risk factors, treatment should begin 
with vancomycin.25

Lemierre’s Syndrome
Lemierre’s disease is a rare infection 

caused by F. necrophorum18 or mixed 
anaerobic flora, and is associated with 
internal jugular venous thrombophlebitis 
and septic emboli. Infection spreads from 
the oropharynx to the parapharyngeal or 
lateral pharyngeal space, extending into the 
carotid sheath and vessels. Patients often 
are adolescents and young adults (16-30 
years of age) and previously healthy. They 
usually will appear ill and present with 
high fevers, rigors, and severe sore throat 
and neck pain. Clinical examination of the 
oropharynx may demonstrate erythema, 
ulceration, a pseudomembrane, or posterior 
pharyngeal swelling. They often will have 
tachycardia, tachypnea, and decreased oxy-
gen saturations.

Septic emboli to the lungs is a com-
mon finding in a majority of cases.18 Chest 
radiography may demonstrate infiltrates, 
which can cavitate to form lung abscesses 
and empyema. Patients may develop 
septic arthritis and/or osteomyelitis. 
Complications include a mortality rate as 
high as 10%, especially when antibiotic 
treatment is delayed.19

Patients should be admitted for close 
monitoring of sepsis and respiratory dis-
tress and initiated on broad-spectrum 
parenteral antibiotics. Anticoagulation is 
a controversial issue. Based on the current 
evidence, it is not clear whether anticoagu-
lation therapy is beneficial. There were no 
apparent differences in mortality or clinical 
course in those who received anticoagulants 
and those who did not. Unfortunately, no 
randomized studies on this controversy are 
available.19

Retropharyngeal Abscess
Retropharyngeal abscesses (RPA) are 

serious suppurative infections of the neck 
occurring with a peak age between 2 and 
4 years.26 Infection often occurs as bacteria 
in the pharynx spread via lymphatics to the 
retropharyngeal nodes where they suppu-
rate. Oral trauma, spread from bacteremia, 
and direct extension from vertebral osteo-
myelitis are other rare causes. It is unusual 
to see RPA in older children as the retro-
pharyngeal nodes typically involute around 
5 to 6 years of age.

Children with RPAs often appear 
moderately ill with fever and present with 

difficulty or pain with swallowing, drool-
ing, stiff neck, or torticollis. The clinical 
picture may be confused with meningitis, 
although these children often have more 
difficulty with neck extension rather than 
flexion. Parents may report a change in 
vocal quality. Patients also may have signifi-
cant respiratory distress with tachypnea or 
stridor as the disease progresses. Many, but 
not all, will have associated neck swelling or 
lymphadenopathy. The physical exam often 
is limited if the child is unable to open 
his or her mouth because of pain. If there 
is any concern for epiglottitis, imaging or 
exam under anesthesia may be necessary. If 
the posterior pharynx is visualized, a mass 
or swelling may be appreciated. Tender, 
enlarged anterior cervical lymphadenopa-
thy is common.

These infections often are polymicrobial, 
including S. pyogenes, S. aureus (including 
MRSA), F. necrophorum, and respiratory 
anaerobes.18,23

Initial evaluation should include com-
plete blood count and blood culture, 
although this may be postponed to the 
operating room if the child’s airway is 
thought to be tenuous. The white count 
often will be elevated with bandemia. 
Blood cultures rarely are positive but 
are helpful in determining a pathogen. 
Imaging often begins with a lateral neck 
radiograph. When a retropharyngeal infec-
tion is present, the prevertebral space will 
be widened. Prevertebral soft tissues at 
the level of C3 should measure less than 
two-thirds of the anteroposterior width 
of the body of the third cervical vertebra. 
Alternatively, the retropharyngeal space is 
considered pathologically widened if it is 
greater than 7 mm at C2 or 14 mm at C6 
in children.26 There often will be loss of 
the normal cervical lordosis due to spasm 
of inflammation. In rare cases, an air-fluid 
level or gas may be seen in the pre-vertebral 
area. (See Figure 3.)

CT of the neck with IV contrast is 
the best study to identify abscesses in the 
retropharyngeal space. It can demonstrate 
extension of an abscess into contiguous 
spaces in the neck or chest and help differ-
entiate between abscess and cellulitis. CT 
also can help identify the position of critical 
vessels in the neck when planning surgical 
intervention. (See Figure 4.)

Children found to have an RPA should 
be hospitalized and managed in consulta-
tion with otolaryngology. Initial treatment 
depends on respiratory status and extension 
of abscess. In early disease, IV antibiotics 
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may prevent progress and should be initi-
ated as soon as possible. Empirical therapy 
should cover likely organisms (GAS, Staph, 
and respiratory anaerobes). Clindamycin 
is the drug of choice for initial treatment, 
given increasing rates of MRSA.22 With 
larger lesions and those patients in respira-
tory distress, immediate surgical drainage is 
necessary.

Ludwig’s Angina
Ludwig’s angina is an infection of the 

submandibular space, including the floor 
of the mouth, the sublingual space, and the 
submylohyoid (also known as submaxil-
lary) space. This infection most commonly 
arises from dental infections and abscesses. 
It is an aggressive, rapidly spreading cel-
lulitis and potentially can lead to airway 
obstruction.27

Ludwig’s angina is typically polymi-
crobial and reflects oral flora. The most 
common organisms include viridans 
streptococci. Oral anaerobes, including 
Peptostreptococcus species, Fusobacterium 
nucleatum, Bacteroides, and Actinomyces spp. 
also frequently are implicated.

Patients typically present with ill appear-
ance, fever, chills, mouth pain, and stiff 
neck. Patients often will drool and com-
plain of dysphagia. They may lean forward 
to maximize the airway diameter. They may 
have a muffled voice or be unable to speak. 
Trismus usually is absent unless there is 
spread into the parapharyngeal space. With 
more progressive disease, patients may 
develop respiratory distress, stridor, and 
cyanosis. On physical examination, patients 
have tender, symmetric induration in the 
submandibular area. There is typically no 
lymphadenopathy. The floor of the oro-
pharynx usually is elevated and erythema-
tous, and is tender to palpation.27

Patients should be started immediately 
on broad-spectrum antibiotics with activity 
against beta-lactamase-producing aerobes, 
anaerobes, and S. aureus, including in some 
cases, MRSA. Ampicillin-sulbactam, 
clindamycin, and vancomycin all would 
provide appropriate coverage, with the lat-
ter antibiotics offering MRSA coverage if 
suspected. Patients should be admitted and 
monitored closely for worsening pain and 
development of respiratory distress.

Congenital Etiologies

Thyroglossal Duct Cyst
A thyroglossal duct cyst is a benign 

cystic mass that is found at the base of 
the tongue and is the most common 

Figure 3. Soft Tissue Neck X-ray in Child With RPA Shows 
Widening of the Prevertebral Space

Image courtesy of Derya Caglar, MD.

Figure 4. CT Neck With Contrast Reveals  
Two Retropharyngeal Abscesses in an Intubated Patient 

Image courtesy of Derya Caglar, MD.

←

←
←
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congenital lesion of the head and neck. 
There is a 5-10% prevalence in the general 
population, and it is the most common 
congenital abnormality in the pediatric 
population.25,29 These lesions occur equally 
between the sexes, except in a rare autoso-
mal dominant form that has a predilection 
for women.28 It often presents as a pain-
less midline neck mass, typically before 10 
years of age. The mass often varies in size, 
and can increase after viral illnesses of the 
head and neck region. Rarely, thyroglossal 
duct cysts are large enough to cause airway 
compromise in neonates and present with 
symptoms of upper airway obstruction.28,29 
The lesion, located most commonly infra-
hyoid (inferior to the hyoid bone), has a 
hallmark of physical exam finding of mov-
ing upward with extrusion of the tongue.28 
Thyroglossal duct cysts are located midline 
in 75% of patients, and just off midline in 
the remaining patient population.28 The 
diagnostic modality of choice is ultrasound, 
although CT or MRI also can be used. 

Complete surgical excision is the definitive 
treatment of thyroglossal duct cysts,28,30,31 
since partial resection has a recurrence rate 
of more than one-third.28 About 1% of 
thyroglossal duct cysts are associated with 
papillary carcinoma of the thyroid, and 
should be considered when the lesion is 
cystic or has areas of calcification.28,29

Branchial Cleft Abnormalities 
Abnormalities of the branchial clefts 

are caused by incomplete involution of the 
branchial cleft apparatus, with the second 
branchial arch being the most common 
and representing 95% of lesions.28 These 
lesions are found lateral to the midline 
of the submandibular region and supe-
rior neck anteriorly, and are the second 
most common congenital abnormality 
of the neck in the pediatric population. 
Abnormalities related to the first branchial 
cleft are the second most common congen-
ital abnormality of the branchial cleft appa-
ratus, occurring in 1-4% of patients. These 

can present as lesions from the ear region 
to the angle of the jaw. Clinically they may 
appear as areas of swelling (cysts), sinuses, 
or fistulas, may involve the parotid gland, 
and often are confused as preauricular pits 
or sinuses.28,30,32 They are associated closely 
with the external auditory canal, tympanic 
membrane, angle of the mandible, and/or 
facial nerve. Less common are abnormali-
ties of the remnants of the third and fourth 
branchial arches, which can be difficult to 
differentiate on examination. Surgically, 
those arising from the third branchial cleft 
are located superior to the superior laryn-
geal nerve, whereas those from the fourth 
are below the superior laryngeal nerve.29,33

Preauricular Pits, Cysts, and 
Sinuses

Appearing either unilaterally or bilater-
ally, preauricular pits, cysts, and sinuses 
are harmless unless they become prone to 
recurrent infections. This is the typical indi-
cation for excision, and without complete 
resection of the tract, they are prone to 
recurrence.32

Cystic Hygromas
Usually found posteriorly in the neck, 

cystic hygromas are the most common 
lymphangioma, and often are associated 
with chromosomal abnormalities (Turner’s 
syndrome; trisomy 13, 18, 21; Noonan 
syndrome).28,29 More than three-quarters 
of cystic hygromas involve the neck and 
lower portion of the face, and they rep-
resent 5% of all benign tumors of infants 
and children.28 Because these lesions can 
cross tissue planes, they can be invasive and 
cause significant mass effect on surround-
ing structures. They can be slow-growing 
or they can increase in size suddenly after 
infections, trauma, or spontaneous hem-
orrhage into the lesion. They present as 
large, cystic lesions, and can lead to airway 
compromise. Ultrasound often can dem-
onstrate increased blood flow within the 
cystic hygroma, and they can be delineated 
further by both CT and MRI.28,29

Dermoid Cysts
Dermoid cysts are classified by their 

histologic composition as epidermoid, 
dermoid, and teratoid cysts. (See Figure 5.) 
Collectively referred to as dermoid cysts, 
they can appear in a similar location to thy-
roglossal duct cysts, although they typically 
are found in a suprahyoid location rather 
than the infrahyoid location of thyroglossal 
duct cysts. However, dermoid cysts tend 
to form later, appearing more commonly 

Figure 5. Patient With Large Left-sided Dermoid Cyst  
on MRI

Image courtesy of Derya Caglar, MD.

←
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in late childhood or early adulthood, as a 
result of their slow-growing nature;28 preg-
nancy is associated with increased growth 
of dermoid cysts.30 Unlike the thyroglos-
sal duct cyst, dermoid cysts do not move 
when the tongue is protruded. 

Thymic Cysts
The thymus originates as part of the 

third branchial arches, and if tissue descent 
into the upper anterior mediastinum is 
disrupted during development, remnants 
of thymic tissue can become cystic over 
time. Although rare, two-thirds are found 
because of swelling in the first 10 years of 
life, with the remaining most commonly 
identified over the next two decades. This 
correlates to the ages at which the thymus 
is most active. Although much less com-
mon, respiratory problems, dysphagia, 
hoarseness, and stridor all can be present-
ing symptoms of thymic cysts in young 
infants.28,30

Thyroid Nodules/Cysts
Thyroid nodules and cysts are common 

in the pediatric population, being found 
in an estimated 0.05-1.8% of the popula-
tion.32 However, these nodules are malig-
nant in approximately 25% of patients, 
which is significantly higher than in the 
adult population,34,35,36,37,38 in whom the 
range for malignancy is between 5-15%. 
The majority of pediatric patients pres-
ent as euthyroid, with a small minority of 
patients presenting as hyperthyroid.40 The 
majority of cases of cancer of the thyroid 
are found in solitary nodules, although 
cancer can be found in multinodular 
lesions as well.41,42 Malignant lesions are 
discussed later. More than 80% of thyroid 
nodules in children are found by palpa-
tion on examination, and the remaining 
present with goiter and subsequently are 
found to have thyroid nodules identified 
on imaging studies, most commonly ultra-
sonography.41 Thyroid cysts may undergo 
aspiration, but are likely to recur. Large 
cysts or nodules should be referred for 
nonemergent excision by an otolaryngolo-
gist or surgeon.

Malignant Etiologies
Neuroblastoma

Although the neck is a rare location 
for presentation, neuroblastoma tumors 
presenting as neck masses carry a better 
prognosis than neuroblastoma presenting 
at other primary sites in the body.39 They 
can present as simple areas of swelling/
mass, or they can present with secondary 

symptoms such as stridor, dysphagia, 
Horner syndrome, or voice changes. 
Physical examination shows a solid mass 
(rather than fluctuant) that is relatively 
immobile, typically non-tender, and may 
demonstrate surrounding lymphadenopa-
thy. Ultrasound, CT, and MRI all can help 
make the diagnosis.28 (See Figure 6.)

Rhabdomyosarcoma
Rhabdomyosarcoma is an aggres-

sive malignancy of the soft tissues in the 
pediatric population, and presentation 
in the head and neck region represents 
approximately 40% of primary tumor 
sites. Because it is an invasive tumor, sur-
rounding structures can be infiltrated, 

Figure 6. Ultrasound and Computed Tomography  
of Neuroblastoma
Ultrasound of patient presenting with neck swelling found to have 
neuroblastoma. Ultrasound shows matted, enlarged lymph nodes with 
calcifications

CT chest and abdomen shows the primary intrathoracic and abdominal mass

Image courtesy of Derya Caglar, MD.

←
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so presentation can range from a solid, 
non-mobile mass to symptoms secondary 
to infiltration of surrounding structures. 
Although typically a solid-type tumor, 
increased vascularity can be seen on 
Doppler ultrasound. CT and MRI also 
can aid in the diagnosis.29

Thyroid Cancer
Thyroid malignancy, of which papil-

lary thyroid cancer is the most common 
subtype, can be associated with 1% of 
thyroglossal duct cysts. Calcifications may 
be seen on ultrasound or CT imaging, and 
surrounding lymphadenopathy may be 
secondary to lymphangitic spread of the 

tumor.28,29 Other potential malignancies 
of the thyroid gland seen in the pediatric 
population include follicular and medul-
lary carcinomas, Hurthle cell adenomas, 
and teratomas, although all of these are 
more rare than papillary thyroid cancer.

Leukemia and Lymphoma
Non-Hodgkin’s lymphoma, which 

presents most often in younger children, 
and Hodgkin’s lymphoma, which presents 
in older children and teenagers, can pres-
ent as neck masses. Hodgkin’s lymphoma 
often presents with constitutional symp-
toms, the so-called “B-symptoms” of lym-
phoma. These include fever, night sweats, 

and weight loss of 10% or greater; how-
ever, itching and fatigue also can be symp-
toms of lymphoma. Depending on the 
size and location of the enlarged nodes, 
patients can present with hoarseness, 
dysphagia, stridor, cranial nerve palsies, 
or upper airway obstruction. Evaluation 
for the presence of hepatosplenomegaly 
and other areas of lymphadenopathy can 
increase a physician’s suspicion for this 
diagnosis. Tissue biopsy makes the defini-
tive diagnosis of lymphoma.29,34

Leukemia, the most common pediatric 
cancer, can present as lymphadenopathy 
in the neck region. Acute lymphoblastic 
leukemia is the most common form of 

Figure 7. Algorithm for the Treatment of Children With Neck Masses

Reprinted with permission from: Meier JD, Grimmer JF. Evaluation and management of neck masses in children. Am Fam Physician 2014;89:353-358.
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leukemia in children. Besides lymphade-
nopathy in the cervical and peritonsillar 
region, hepatosplenomegaly also may be 
present. A complete blood count with dif-
ferential showing blasts on the peripheral 
smear is diagnostic, although blasts some-
times are present only on bone marrow 
aspirate. Infectious diseases, as with EBV 
or CMV, or aplastic anemia can mimic the 
diagnosis of leukemia and should be con-
sidered in the differential.28,33,34

General Approach  
to Neck Masses  
in Pediatric Patients

When a child presents to the ED with 
a neck mass, initial assessment should 
include a thorough history, including fam-
ily history of head and neck cancers; famil-
ial endocrine disorders that predispose to 
cancer; weight loss; difficulty swallowing; 
time frame of appearance of the lesion; 
recurrence or previous lesion; drainage 
from the lesion; or infectious symptoms, 
such as fever, erythema, or purulent drain-
age. If there are typical signs of infection 
without airway compromise or swallow-
ing difficulties, a course of appropriate 
antibiotics should be considered. If there 
is no improvement or continued worsen-
ing after 48 hours, further imaging may 
be warranted, and either IV antibiotics or 
surgical consultation should be considered. 

If there is no evidence of infectious 
etiology, the next consideration should 
be whether there are features concerning 
for malignancy. If there are, referral to a 
qualified surgeon and appropriate imag-
ing are the next steps. For those in whom 
malignancy is less likely, congenital abnor-
malities become a greater possibility. For 
these patients, a period of observation is 
appropriate, although referral to a surgeon 
and imaging also can be considered. If a 
lesion persists or enlarges during a four- to 
six-week period of observation, referral to 
a surgeon is indicated. Figure 7 outlines 
this general approach to the evaluation 
and treatment of pediatric neck masses.
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CME Questions

1. It is possible to differentiate between 
viral and bacterial pharyngitis based 
on physical exam characteristics and 
findings.
a. True
b. False

2. Which of the following is true in 
patients who have cytomegalovirus 
pharyngitis?
a. The heterophile test (monospot 

test) is positive.
b. The heterophile test (monospot 

test) is negative.

c. The heterophile test can be either 
positive or negative.

d. Antibody testing is the only way 
to make a definitive diagnosis.

e. Both b and d
3. Characterized by a tightly adhering 

gray membrane on the tonsils, 
diphtheria infection:
a. is never seen in children in the 

United States because of vaccines 
and herd immunity.

b. is caused by an exotoxin.
c. can lead to both neurological and 

cardiac sequelae.
d. is acute in onset, and often mimics 

group A strep pharyngitis.
4. Which of the following is true about 

Ludwig’s angina?
a. It is seen only in the adult 

population.
b. It is associated with cardiac 

abnormalities.
c. It can be treated with oral 

antibiotics alone, and does not 
require incision and drainage in 
most cases.

d. It is a fascial space infection 
with bilateral involvement of the 
submandibular, sublingual, and 
submental spaces.

e. It is characterized by difficulty 
breathing without associated 
dysphagia.

5. Which of the following is true about 
retropharyngeal abscesses?
a. They are more common in older 

children than younger children.
b. They can mimic meningitis 

because of the presentation of stiff 
neck or torticollis.

c. They cannot be diagnosed on 
radiography.

d. They rarely are associated with 
anterior cervical lymphadenopathy.

e. They most commonly are caused 
by group A strep infection.

6. A child presents with a painless 
mass in the midline of the neck. The 
mother is concerned that the child 
has cancer. On exam, the mass moves 
up and down with protrusion of the 
tongue. Which of the following are 
best next steps?
a. You reassure the mother that the 

child most likely has the most 
common congenital abnormality 
of childhood.

b. The finding is most consistent 
with thyroid cancer.

c. Surgical excision is the definitive 
treatment.

d. Both a and c
e. Both b and c

7. Neuroblastoma is a childhood cancer 
that:
a. carries a favorable prognosis 

compared to other primary 
locations when presenting as a 
primary lesion in the head or neck.

b. carries an unfavorable prognosis 
compared to other primary 
locations when presenting as a 
primary lesion in the head or neck.

c. presents as fluctuant masses that 
are readily mobile.

d. Both a and b
e. Both b and c

8. Which of the following is not true 
regarding Lemierre’s disease, also 
known as infectious thrombophlebitis 
of the internal jugular vein?
a. It is a common complication of 

bacterial throat infections in the 
pediatric population.

b. It involves clot formation in the 
internal jugular vein secondary 
to local inflammation and 
compression.

c. It is associated with pulmonary 
embolism.

d. It can present as sepsis or septic 
shock in the pediatric population.

9. Which of the following is true 
regarding cervical lymphadenitis in 
the pediatric population?
a. Bacterial causes are most common.
b. CMV infection, but not EBV 

infection, is associated with 
cervical lymphadenitis.

c. It is rare for cervical lymphadenitis 
to persist for more than a week 
after viral infections.

d. When associated with Group A 
Strep infection, it is an indication 
for IV antibiotic treatment.

e. Viral causes are most common.
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Soft Tissue Disorders of the Neck in Children

CT Neck With Contrast Reveals Two Retropharyngeal 
Abscesses in an Intubated Patient 

Image courtesy of Derya Caglar, MD.
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←

Enlarged Node in Cervical Lymphadenitis

Image courtesy of Derya Caglar, MD.

←

Enlarged Node in Cervical Lymphadenitis, 
Measuring > 2 cm

Image courtesy of Derya Caglar, MD.

←

Centor Criteria

Clinical Feature Score

Fever +1

Tonsillar exudates +1

Absence of cough +1

Tender anterior cervical 
lymphadenopathy

+1

Age < 15 years* +1

Age > 44 years* -1
* Included in the Modi� ed Centor Criteria
1 point: 5-10% likelihood of strep, no further 
testing, no antibiotics
2 points: 11-17% likelihood of strep, optional 
rapid strep testing/culture, antibiotics if 
positive
3 points: 28-33% likelihood of strep, consider 
rapid strep testing/culture, antibiotics if 
positive
4-5 points: 51-53% likelihood of strep, 
consider rapid strep testing/culture/
antibiotics if positive
Note: IDSA and ASIM no longer recommend 
empiric treatment for GAS.
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Ultrasound and Computed Tomography 
of Neuroblastoma
Ultrasound of patient presenting with neck swelling found to have 
neuroblastoma. Ultrasound shows matted, enlarged lymph nodes with 
calci� cations

CT chest and abdomen shows the primary intrathoracic and abdominal mass

Image courtesy of Derya Caglar, MD.
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Algorithm for the Treatment of Children With Neck Masses

Reprinted with permission from: Meier JD, Grimmer JF. Evaluation and management of neck masses in children. Am Fam Physician 2014;89:353-358.

Child presents with a neck mass

Signs of infection 
(e.g., erythema, fevers, 
chills, tenderness)?

Consider trial of 
oral antibiotics

Suspicious for malignancy (e.g., initial size 
greater than 3 cm; hard, � rm, immobile mass; 
associated type B symptoms; thyroid mass)?

Improvement 
in two to three days?

Complete 
10-day course 
of antibiotics

Order imaging (e.g., 
ultrasonography)

Abscess seen on imaging?

Consultation 
for surgical drainage

Consider intravenous 
antibiotics, consultation 
with infectious disease 
or ear, nose, and throat 
specialist

Urgent referral to head 
and neck surgeon

Developmental mass 
suspected (e.g., thyroglossal 
duct or dermoid cyst, 
vascular malformation)?

Referral to a head 
and neck surgeon

Observation for 
four to six weeks

Consider referral to head 
and neck surgeon if the mass 
enlarges during observation 
or if an asymptomatic mass 
larger than 2 cm persists 
longer than four to six weeks

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No
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