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Neck masses are common and have a variety of infectious and noninfec-
tious causes. A directed history and thorough physical examination are the
cornerstones on which a diagnosis is made. In particular, the age of the pa-
tient is critical in formulating an appropriate differential diagnosis for neck
masses. Unlike adults, neck masses in children seldom represent ominous
disease. This article reviews the more common infectious causes of neck
swelling—cervical lymphadenitis, suppurative parotitis, thyroiditis, and in-
fected cysts. Noninfectious causes of neck masses include tumors, congenital
anomalies, and skin and salivary gland disease.

Cervical lymphadenitis

The cervical lymphatic system involves a great array of superficial and
deep lymph nodes that protect the head, neck, nasopharynx, and orophar-
ynx against infection. Cervical lymphadenitis is characterized by inflamma-
tion of one or more of these lymph nodes. Most cases of cervical
lymphadenitis, especially in children, are caused by an infectious agent;
some immunologic processes and malignancies result in a similar presenta-
tion. The following section reviews the differential diagnosis and therapy of
cervical lymphadenitis caused by infectious processes.
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Pathophysiology

The lymphatic system of the cervical region serves as the initial line of de-
fense against infections for all structures within the head, neck, and upper
respiratory tract. Micro-organisms of the skin, oropharynx, or respiratory
tract can invade local cervical lymph nodes, resulting in localized infection
[1,2]. If this initial defense fails, micro-organisms can disseminate, resulting
in systemic disease. There are three groups of cervical lymph nodes: (1) Wal-
deyer’s ring (including the adenoids and tonsils); (2) the nodes that surround
Waldeyer’s ring (occipital, postauricular, preauricular, parotid, and facial
nodes); and (3) the submaxillary, submental, and deep and superficial jugu-
lar nodes [3]. Most cervical lymphatics drain to the submaxillary and deep
cervical lymph nodes. Consequently, these nodes are often involved in cer-
vical lymphadenitis.

Etiology

Infectious causes of cervical lymphadenitis are multiple (Table 1). The
most common bacterial organisms causing acute unilateral infection are
Staphylococcus aureus and Streptococcus pyogenes. In newborns adenitis
may be caused by group B streptococci, whereas viruses are more common
in children [4]. The presence of dental or periodontal disease suggests anaer-
obic bacteria [2]. In the past, anaerobic infections were uncommon; an ob-
servation that probably represented inadequate anaerobic-culturing
techniques at the time.

The epidemiology of methicillin-resistant S aureus (MRSA) infections is
changing. In the past, MRSA infections typically occurred in a hospital set-
ting. More recently, the incidence of infections in adults and children who
do not have traditional risk factors (prolonged hospitalization, surgical pro-
cedure, indwelling catheters) has increased [5]. The recent description of
MRSA infection in healthy newborns is of particular concern [6]. MRSA,
a common cause of skin and soft tissue infections, should be considered
in patients presenting with cervical lymph node swelling.

The cause of cervical mycobacterial adenitis varies by age [7]. Adults
more commonly present with Mycobacterium tuberculosis, whereas children,
especially those age 2 to 5 years, tend to present with nontuberculous myco-
bacteria. In a report by Starke and colleagues [8], only 11 (10%) of 110 chil-
dren who had active tuberculosis presented with cervical or supraclavicular
lymphadenopathy. Species of nontuberculous mycobacteria that commonly
cause infection in children include Mycobacterium avium-intracellulare, My-
cobacterium scrofulaceum, and Mycobacterium kansasii [9].

Cat-scratch disease (CSD) is also a common cause of lymphadenitis in
young children and adults and generally is self-limited. CSD was first de-
scribed in 1931, but it was not until 1983 that Wear and colleagues [10] de-
scribed Bartonella henselae, a small, gram-negative, silver-stained bacillus,
as the causative agent of CSD.
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Table 1

Infectious agents associated with cervical lymphadenitis

Type of organism Common Rare

Bacteria Staphylococcus aureus Non-group A streptococci
Streptococcus pyogenes Enterobacteriaceae
Peptostreptococcus spp Escherichia coli
Peptococcus spp Klebsiella spp
Bacteroides spp Pseudomonas spp
Bartonella henselae Haemophilus influenzae

Actinomyces Israeli
Fusobacterium spp
Francisella tularensis
Yersinia spp
Corynebacterium spp
Brucella spp
Listeria monocytogenes
Bacillus anthracis
Viruses Epstein-Barr virus
Herpes simplex virus 1 and 2
Cytomegalovirus
Adenovirus
Enterovirus
Rubella virus
Roseola virus
Varicella-zoster virus
Influenza virus
Parainfluenza virus
Respiratory syncytial virus
Mycobacteria Mycobacterium tuberculosis
Mycobacterium avium-intracellulare
Mycobacterium scrofulaceum
Fungi Sporothrix schenckii
Histoplasma capsulatum
Aspergillus fumigatus
Candida albicans
Cryptococcus neoformans
Coccidioidomycosis
Parasites Toxoplasma gondii
Leishmania spp
Trypanosoma spp
Filaria spp

Adapted from Brook 1. The swollen neck. Cervical lymphadenitis, parotitis, thyroiditis, and
infected cysts. Infect Dis Clin North Am 1988;2(1):223; with permission.

HIV is another cause of chronic cervical lymphadenitis, but patients typ-
ically develop more generalized lymphadenopathy. Early manifestations of
maternally derived HIV infection can include lymphadenopathy associated
with splenomegaly [11]. In adolescents (age > 13 years) and adults, lymph-
adenopathy is recognized as a diagnostic criterion for HIV [12]. Human
T-cell lymphotropic virus (HTLV), a retrovirus linked to adult T-cell
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leukemia/lymphoma and HTLV-1-associated myelopathy/tropical spastic
paraparesis, also can present with more generalized lymphadenopathy [13].

Clinical manifestations

The presentation of cervical lymphadenitis can be classified into three
broad groups: (1) acute unilateral cervical lymphadenitis; (2) acute bilateral
cervical lymphadenitis; and (3) subacute or chronic cervical lymphadenitis.
S aureus and S pyogenes are the most common causes of acute unilateral cer-
vical lymphadenitis [2,3,14,15]. Lymph nodes infected with S aureus tend to
be fluctuant, quite tender, and vary in size (2-6 cm). Often the skin overlying
the infected lymph node is warm and erythematous. Systemic symptoms
tend to be mild. In neonates, acute unilateral cervical lymphadenitis is gen-
erally caused by S aureus; however, a “‘cellulitis-adenitis syndrome™ caused
by group B streptococci has been described [4]. These infants often are male
and typically present with fever, facial or submandibular cellulitis, and ipsi-
lateral otitis media.

Acute bilateral cervical lymphadenitis often is caused by viral pathogens;
however, it also may represent pharyngitis caused by S pyogenes as well as
Mycoplasma pneumoniae (see Table 1). In general, the lymph nodes are small
and rubbery with little redness or warmth. Additional clinical features such
as gingivostomatitis (herpes simplex), herpangina (coxsackie virus or enter-
ocytopathogenic [ECHO] virus), or rash (cytomegalovirus) may help iden-
tify the causative virus. Posterior acute bilateral cervical lymphadenitis
often is associated with rubella or infectious mononucleosis. Typically, viral
infections resolve within 1 to 2 weeks without complication.

Chronic unilateral cervical lymphadenitis is often caused by B henselae,
atypical mycobacteria, or Toxoplasma gondii. The highest incidence of B
henselae infection (CSD) occurs in children younger than 10 years. Patients
develop lymphadenopathy, usually preceded by an erythematous papule or
pustule at the inoculation site. Some children (25%) progress to more severe
disease [16,17]. Atypical mycobacterial infections generally are localized to
a single tonsillar or submandibular node (<3 cm), but deeper nodes may
be involved. The overlying skin becomes very thin and changes from red
to distinctive lilac. Some nodes (10%) drain spontaneously, resulting in si-
nus tract formation. Chest radiographs are normal, and Mantoux skin tests
usually result in less than 15 mm of induration (usually 5-9 mm) [2].

Differential diagnosis

Differentiating between infectious and noninfectious causes of cervical
lymphadenitis is of paramount importance. A detailed medical history in-
cluding the presence of skin lesions, exposure to animals or feeding insects,
dentition, constitutional symptoms, history of recurrent infections or
lymphadenopathy, immunization status, contact with tuberculosis, place
of residence, and recent travel may provide essential clues. The duration
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of swelling and its location also serve as diagnostic aids. For example, tu-
mors and congenital anomalies generally are present for weeks and are often
in the midline. A history of cat contact may suggest CSD, whereas coexist-
ing dental or periodontal infection may suggest anaerobic bacteria [2,16].

Physical examination should include a thorough evaluation of the liver,
spleen, and lymphatic system as well as the oropharynx, dentition, conjunc-
tiva, and skin. Palpation of the mass to determine its location, consistency
(solid or fluctuant, smooth or nodular), and motility (fixed or movable) is
helpful in differentiating structures within the neck.

The extent of the diagnostic evaluation depends on the history and phys-
ical examination. For most uncomplicated cases of cervical lymphadenitis,
determining the precise cause often is not necessary. For patients who do
not respond to initial medical management or are acutely ill, a search for
a cause should be pursued. Cultures of the blood, a complete blood cell
count, liver function studies, and amylase as well as serologic tests for vi-
ruses may be indicated. Culture of material collected directly from the
lymph node by fine needle aspiration (FNA) is especially valuable. The as-
pirate should be sent for routine Gram stain, aerobic and anaerobic bacte-
rial culture, acid-fast stain, and mycobacterial culture. For chronic cervical
lymphadenitis, methenamine-silver stain, fungal cultures, and polymerase
chain reaction for B henselae should be done. An intradermal skin test for
tuberculosis and atypical mycobacteria should be applied. In addition,
high-resolution and color Doppler ultrasonography offers clues into the
cause and the degree of suppuration [18]. If the diagnosis remains in doubt,
an excision biopsy should be performed for both histology and cultures.

Therapy and prevention

Most cases of acute cervical lymphadenitis require no specific therapy be-
cause they are the sequelae of viral pharyngitis or stomatitis. Empiric therapy
should provide adequate coverage for S aureus and S pyogenes. Oral therapy
should include cephalexin, oxacillin, or clindamycin, or the combination of
amoxicillin and a beta-lactamase inhibitor (clavulanic acid). Therapy given
for 10 to 14 days generally is sufficient. Parenteral therapy (cefazolin, nafcillin,
oxacillin, or clindamycin) may be required for toxic patients.

Lack of clinical improvement after 36 to 48 hours should indicate a need for
reassessment of therapy. Culture results may guide the selection of appropri-
ate therapeutic agents. When fluctuation or pointing is present, the abscess
should be incised and drained because antibiotic therapy alone is insufficient.
Surgical evacuation of the abscess is helpful in promoting resolution.

If CSD or mycobacterial infection is suspected, incision and drainage
should be avoided because cutaneous fistulae often develop. Treatment
for CSD depends on the severity of disease and may include gentamicin, ri-
fampin, or trimethoprim-sulfamethoxazole; most cases do not require anti-
biotic therapy. Azithromycin also has been shown to be effective [19]. Total
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surgical removal is the most effective therapy for nontuberculous mycobac-
terial cervical lymphadenitis [20]. After excision, antimycobacterial agents
(isoniazid and rifampin) are given until organisms are identified. If M tuber-
culosis 1s 1identified, these agents are continued for 9 to 12 months. Strepto-
mycin and pyrazinamide are added if isoniazid-resistant M tuberculosis is
documented.

Conditions predisposing to cervical lymphadenitis should be managed
and treated appropriately. Examples of such conditions include dental caries
or abscesses, oropharyngeal or otitic infections, and skin infections involv-
ing the face or scalp. Avoiding exposure to highly contagious pathogens
(M tuberculosis) and animals known to transmit infection (toxoplasmosis
and CSD) may reduce the risk of cervical lymphadenitis further.

Suppurative parotitis

Inflammation of the parotid gland is caused by a variety of infectious
agents and noninfectious systemic illnesses. Depending on the clinical pre-
sentation and cause, parotitis can be classified into several types: suppura-
tive, viral, granulomatous, recurrent, or chronic. Determining the type of
parotitis has important treatment implications.

Pathophysiology

Inflammation of the parotid gland is caused by local infection, systemic
infection (eg, mumps), or hematogenous seeding. Factors that decrease or
interrupt the flow of saliva increase the risk for parotitis. Risk factors
include dehydration, poor oral hygiene, oral trauma, xerostomia, ductal
obstruction, certain drugs (anticholinergics or antihistamines), certain
chronic diseases (Sjogren’s syndrome or diabetes mellitus), malnutrition,
neoplasms of the oral cavity, tracheostomy, immunosuppression, and sialo-
lithiasis [21,22].

Etiology

Infectious parotitis is caused by a wide variety of organisms (Table 2).
S aureus 1s by far the most common pathogen; however, streptococci and
gram-negative bacilli also have been reported [21-24]. Gram-negative or-
ganisms often are seen in neonates and in hospitalized, debilitated patients.
Anaerobic infections of the parotid gland are rare; only a few cases have
been reported [24]. In cases of recurrent parotitis in children, Streptococcus
spp are the most commonly isolated organisms [25].

M tuberculosis and atypical mycobacteria, such as M avium-intracellulare,
are rare causes of granulomatous parotitis [26]. Other causes of granuloma-
tous parotitis include Actinomyces spp and gram-negative intracellular
organisms such as Francisella tularensis and Brucella spp [27].
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Table 2

Infectious pathogens associated with suppurative parotitis

Type of organism Common Rare

Bacteria Staphylococcus aureus Streptococci pneumoniae
Streptococcus pyogenes Viridans streptococci
Alpha-hemolytic streptococci Haemophilus influenzae

Moraxella catarrhalis
Pseudomonas aeruginosa
Escherichia coli
Proteus spp
Salmonella spp
Klebsiella spp
Peptostreptococcus spp
Prevotella spp
Fusobacterium spp
Actinobacillus spp
Mycobacteria Mycobacterium tuberculosis
Mycobacterium avium-intracellulare
Other mycobacteria

Fungi Candida albicans

Viruses Mumps virus
Coxsackieviruses A and B
Echoviruses

Epstein-Barr virus

Influenza A virus

Parainfluenza viruses 1 and 3
Cytomegalovirus

Herpes simplex virus 1
Lymphocytic-choriomeningitis
Human immunodeficiency virus

Adapted from Brook 1. The swollen neck. Cervical lymphadenitis, parotitis, thyroiditis, and
infected cysts. Infect Dis Clin North Am 1988;2(1):228; with permission.

Even in the postvaccine era, epidemic mumps caused by paramyxovirus is
the most common viral cause of parotitis in childhood [28]. Other viral
agents associated with parotid infection are coxsackie viruses, Epstein-
Barr virus, influenza A virus, lymphocytic-choriomeningitis virus, parain-
fluenza viruses, herpes simplex virus, and cytomegalovirus [29].

Clinical manifestations

A detailed history and physical examination help to determine the cause
of parotitis. Acute suppurative parotitis is characterized by the sudden onset
of unilateral induration and erythema that extends from the cheek to the an-
gle of the jaw. The parotid gland becomes swollen and extremely tender. Pu-
rulent discharge may be expressed from the orifice of the parotid duct with
gentle pressure. The infection can extend locally into surrounding tissue, the
face, ear, or through the fascial plane to the mediastinum resulting in severe
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complications such as thrombophlebitis of the jugular vein (Lemierre
syndrome) or septicemia.

Mumps, the most common form of viral parotitis, is characterized by a pro-
drome of fever, malaise, anorexia, and headache followed by unilateral or bi-
lateral earache and parotid tenderness. Drainage from the parotid duct is clear
even though the duct is erythematous and swollen. Other viral agents may
cause similar symptoms. Rarely, mumps is complicated by meningoencepha-
litis, pancreatitis, orchitis, myocarditis, pericarditis, arthritis, and nephritis.

Granulomatous parotitis is rare and presents as a painless enlarging mass
without surrounding inflammation. Often, evidence of systemic tuberculous
disease is absent. Actinomycosis of the parotid gland also causes painless
nodular swelling and often is associated with oral (dental caries) or cervico-
facial infection. Fistulas draining yellow or white material with sulfur gran-
ules are common [27].

Recurrent parotitis of childhood, a unique disease characterized by acute
and subacute parotid gland swelling, is quite rare with a peak incidence around
6 years of age [25,30]. Children have repeated episodes of fever, pain, and uni-
lateral parotid swelling that last up to 2 weeks, resolving spontaneously. Culture
of drainage from the parotid duct often yields streptococcal organisms. The
disease tends to become less frequent with age, stopping by early adulthood.

Bilateral parotid enlargement is a common finding in children who have
HIV infection (20%—-50%) and often is the first manifestation of HIV infec-
tion in an otherwise healthy older child [31]. Pre-existing xerostomia and
secondary infections caused by immunosuppression may increase the risk
for parotitis in these patients.

Differential diagnosis

Acute suppurative parotitis should be differentiated from other types of
parotitis. Typically, suppurative parotitis is characterized by the expression
of purulent material from the parotid duct with gentle pressure over the gland.
A Gram stain of the purulent material may support bacterial infection; how-
ever, cultures may simply represent oropharyngeal contamination. In con-
trast, FNA of the parotid gland may yield the causative organism. Aerobic,
anaerobic, fungal, and mycobacterial cultures should be performed. Surgical
exploration and drainage may be indicated for diagnosis as well as for therapy.

In contrast, viral parotitis does not produce purulent discharge from the
parotid duct. Mumps and other viral infections can be diagnosed using
a variety of methodologies including culture, serology, and nucleic acid tests
(polymerase chain reaction).

Multiple imaging techniques are available that can assist with the diagno-
sis of parotitis including ultrasound, CT scan, and X-ray sialography (the
criterion). Unlike X-ray sialography, MR sialography is not contraindicated
during acute infection and does not require the injection of contrast mate-
rial. This technology may offer a promising alternative for diagnosis [32].
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If infection is not found, noninfectious causes should be pursued. Such
disorders include collagen vascular diseases, cystic fibrosis, alcoholism, dia-
betes, gout, uremia, sarcoidosis, ectodermal dysplasia syndromes, familial
dysautonomia, sialolithiasis, benign and malignant tumors, metal poison-
ing, and drug-related disorders. Nonparotid swelling that may simulate par-
otitis includes lymphoma, lymphangitis, cervical adenitis, external otitis,
dental abscess, actinomycosis not involving the parotid, anaerobic infection
of the buccal space, and infected cysts.

Therapy and prevention

Maintenance of adequate hydration, parotid massage, sialagogues (eg,
lemon drops, hard candy), and administration of parenteral antimicrobial
therapy are essential. The choice of antibiotics depends on the agent respon-
sible. Most cases respond to antimicrobial therapy, but some inflamed
glands may reach a stage of abscess formation that requires surgical drain-
age. Broad antimicrobial therapy is indicated to cover all possible aerobic
and anaerobic pathogens, including adequate coverage for S aureus, hemo-
lytic streptococci, and anaerobic bacteria.

A penicillinase-resistant penicillin or a first-generation cephalosporin plus
clindamycin in combination with an aminoglycoside is generally adequate
[33], but vancomycin for MRSA or ceftazidime for broader gram-negative
coverage may be required. If the patient does not respond to medical ther-
apy, or if fluctuance increases, surgical incision and drainage are indicated.
Treatment of viral parotitis includes antipyretics, analgesia, and hydration.
For mycobacterial infection, excision of the gland and specific antimicrobial
therapy may be required [26]. Patients who have actinomycosis should be
managed with penicillin G [27]. Children who have recurrent parotitis
should be treated with appropriate antibiotics, but chronic suppressive ther-
apy is not recommended.

Active immunization against the mumps virus has reduced the occurrence
of mumps significantly. Unfortunately, outbreaks continue to occur within
unvaccinated populations [34]. Maintenance of good oral hygiene, adequate
hydration, and early and proper therapy of bacterial infection of the oro-
pharynx may reduce the occurrence of suppurative parotitis.

Thyroiditis

The thyroid gland is remarkably resistant to infection, and infectious thy-
roiditis is quite rare. Infectious thyroiditis can be classified into three groups:
(1) acute suppurative (AST); (2) subacute (ST); and (3) chronic thyroiditis.
The incidence of infectious thyroiditis is unknown, but AST is estimated to ac-
count for 0.1% to 0.7% of all thyroid pathology [35,36]. AST, first described
by Bauchet in 1857, carries substantial risk and should be treated as a medical
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emergency. In the preantimicrobial era, the case-fatality rate of AST was 22%
[37]. Early recognition of AST is crucial for preventing devastating
complications.

Pathogenesis and risk factors

The rarity of thyroid infections has been attributed to several factors of
the thyroid gland: its high content of iodine, hydrogen peroxide production,
rich blood supply with anastomotic arterial network, abundant lymphatic
drainage, and unique encapsulated location [2,38,39]. Most cases of AST in-
volve the left thyroid lobe because of the persistence of piriform sinus fistula,
but the right lobe or both lobes may be involved [40,41]. Other routes of
infection include hematogenous spread, additional congenital defects, direct
spread from adjacent infected tissue, or lymphatic spread [2,38]. In ST, both
lobes often are involved. Predisposing factors for infection include previous
thyroid disease (goiter or adenoma), preceding infection in a distant site,
trauma, postpartum or postabortal status, advanced age, diabetes mellitus,
smoking, immunocompromising conditions, and chemotherapy [2,39].

Pathogens and infecting agents

In the largest review of infectious thyroiditis to date, bacteria were iso-
lated in the majority of patients [42]. Gram-positive cocci are the most com-
mon organisms and include S aureus, S pyogenes, Streptococcus viridans,
Streptococcus pneumoniae, and Staphylococcus epidermidis (Table 3).
Gram-negative aerobic organisms such as Klebsiella spp, Salmonella typhi,
and Escherichia coli, as well as anaerobic bacteria such as Bacteroides spp
and Peptostreptococcus spp, have been reported. Anaerobic infections are
commonly polymicrobial [43,44]. In ST, measles virus, influenza virus,
adenovirus, echovirus, mumps virus, and Epstein-Barr virus are common
[45-47]. Mycobacterial species have also been reported but usually are asso-
ciated with miliary or disseminated disease. Other rare causes include para-
sites (Echinococcus, Taenia solium, and Strongyloides stercoralis) and
Treponema pallidum [42]. Fungal etiologies include Aspergillus spp and Coc-
cidioides immitis [48]. In patients who have HIV infection, Pneumocystis
Jjiroveci is the most common organism in autopsy specimens [38].

Clinical manifestations

The most frequent symptoms of infectious thyroiditis are pain (which
may refer to the ear or occiput), fever, dysphagia, dysphonia, hoarseness,
chills, and preceding sore throat. In AST, clinical manifestations are similar
in children and adults (Table 4) [40,49]. Stridor or dyspnea may develop
because of tracheal narrowing (Fig. 1). Expectoration of purulent sputum
should raise the suspicion of anatomic abnormalities. Death may occur be-
cause of tracheal obstruction, tracheal perforation, mediastinitis, or thyroid
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Type of organism

Bacterial

Gram-positive aerobes

Staphylococcus aureus
Group A streptococci
Streptococcus viridans
Streptococcus pneumoniae
Staphylococcus epidermidis
Group B streptococci
Enterococci
Corynebacterium spp
Nocardia asteroids

Gram-positive anaerobes
Peptostreptococci
Clostridium septicum
Actinomyces spp

Gram-negative anaerobes
Bacteroides spp
Prevotella spp
Fusobacterium spp

Spirochete
Treponema pallidum

Rhodococcus equi
Gram-negative aerobes
Enterobacteriaceae
Escherichia coli
Salmonella spp
Klebsiella pneumoniae
Acinetobacter spp
Enterobacter cloacae
Others
Pseudomonas aeruginosa
Brucella spp
Haemophilus spp
Eikenella corrodens
Bartonella spp
Coxiella burnetii
Mycobacterium
Mycobacterium tuberculosis
Mycobacterium chelonia
Mycobacterium avium-intracellulare
Fungal Pneumocystis jiroveci
Aspergillus spp
Candida spp
Coccidioides immitis
Pseudoallescheria boydii
Cryptococcus spp
Histoplasma capsulatum
Parasitic Echinococcus spp
Trypanosome spp
Falciparum spp
Strongyloides stercoralis
Taenia solium

Viral Measles virus Mumps virus
Influenza virus Epstein-Barr virus
Adenovirus Cytomegalovirus
Echovirus St. Louis encephalitis virus

Human foamy virus
Rubella virus

Herpes Simplex virus
Human T-cell Lymphotropic virus
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Table 4

Manifestations of acute suppurative thyroiditis in children

Symptom Children (%) Adult (%)
Neck mass 100 100
Pain/tenderness 93 100

Left lobe involvement 87 85

Fever 80 100
Dysphagia/sore throat 40 90
Antecedent upper respiratory 33 88

tract infection

Adapted from Chi H, Lee YJ, Chiu NC, et al. Acute suppurative thyroiditis in children.
Pediatr Infect Dis J 2002;21(5):385; with permission; and Szabo SM, Allan DB. Thyroiditis.
Differentiation of acute suppurative and subacute. Case report and review of the literature.
Clin Pediatr (Phila) 1989; 28(4):173; with permission.

abscess rupture. Other complications include pneumonia, sepsis, vocal cord
paralysis, regional sympathetic nerve disruption, and thyroid dysfunction
[2,42]. Occasionally, patients may show symptoms of thyroid dysfunction,
nervousness, gastrointestinal disturbance, or tremor. In patients who have
mycobacterial, fungal, or parasitic infections resulting in chronic thyroiditis,
specific symptoms usually are lacking. Diagnosis often is made intraopera-
tively or postmortem in autopsies [2]. The symptoms of ST generally are
milder than those of AST and are more common in women (Table 5) [42,50].

Diagnosis

Thyroiditis should be suspected in patients presenting with anterior neck
swelling associated with fever, dysphagia, and hoarseness. Leukocytosis and

Fig. 1. CT scan of thyroid gland showing (A4) thyroid abscess (white solid arrow), (B) mass effect
on trachea (white dotted arrow), (C) air bubble (white dashed arrow) suggesting fistula/commu-
nication with posterior pharynx, and (D) vascular structure, left internal jugular vein (black
arrow). “(Courtesy of Nawaf Al-Dajani, MD, Vancouver, British Columbia, Canada, 2006.)”
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Table 5
Clinical features differentiating acute suppurative thyroiditis from subacute thyroiditis
Acute suppurative Subacute

Characteristic thyroiditis thyroiditis

Preceding upper 88% 17%
respiratory tract infection

Fever 100% 54%

Thyrotoxicosis Uncommon Common

Sore throat 90% 36%

Painful thyroid gland 100% 717%

Left side affected 85% Not specific

Migrating tenderness Possible 27%

Adapted from Szabo SM, Allan DB. Thyroiditis. Differentiation of acute suppurative and
subacute. Case report and review of the literature. Clin Pediatr (Phila) 1989;28(4):173; with
permission.

elevated sedimentation rate as well as C-reactive protein are observed fre-
quently. Fewer than 6% of patients have coexisting bacteremia or fungemia.
Thyroid function tests generally are normal (83%) [38,40]. In AST, the T4
level can be high during the acute stages because of the abundant release of
T4 from the inflamed lobe. In prolonged ST or chronic thyroiditis, T4 can
be low as hypothyroidism evolves. In mycobacterial thyroiditis, 50% of pa-
tients tend to be hyperthyroid; the opposite occurs in fungal thyroiditis [42].

Multiple imaging studies can assist with the diagnosis of infectious thy-
roiditis. Ultrasonography can identify lobe involvement and abscess forma-
tion [51]. In AST, thyroid radionuclide scans show focal reduced uptake or
a cold nodule (90%-95%), whereas diffuse reduced uptake is seen in ST.
Thyroid CT or MRI scans can delineate abscess extension and identify an-
atomic abnormalities [52,53]. Upper gastrointestinal contrast studies may
show a fistula after successful treatment with antibiotics. Upper airway
endoscopies can identify the piriform sinus and assess vocal cords and air-
ways status. The criterion for diagnosis is FNA (ultrasound- or CT-guided)
or biopsy for culture. Specimens should be sent for aerobic, anaerobic,
fungal, and mycobacterial culture.

Management

Because AST can be fatal, initial therapy includes establishing an airway
and intravenous access. Antibiotics tailored toward common pathogens,
oral flora, and anaerobes (penicillin, cefazolin or cloxacillin in combination
with clindamycin) are initiated. Broad-spectrum antibiotics such as cefotax-
ime and meropenem can be used in severe cases as well as vancomycin (if
MRSA is suspected) and metronidazole. Fungal infection can be treated
with amphotericin B, fluconazole, voriconazole, or caspofungin [48].

In the case of airway obstruction, failure of medical therapy, or clinical
deterioration, prompt surgical intervention is indicated. Surgery also is



536 AL-DAJANI & WOOTTON

indicated for patients who have persistent piriform sinus fistula or thyroglos-
sal cyst after successful medical management. Recently, endoscopic fibrin glue
has also been used with success [54]. Thyroid function tests should be followed
because hypothyroidism may develop. Most patients who have AST and who
are appropriately treated recover completely, but disease will recur in 16%.
Treatment for ST is symptomatic; initial therapy includes nonsteroidal anti-
inflammatory drugs. Some patients may require steroids. Again, thyroid func-
tion tests must be followed in patients who have ST because hypothyroidism
develops in approximately 10% of these patients. ST generally is self limited,
with most patients recovering within several weeks [50].

Infected cysts
Thyroglossal duct cyst

Thyroglossal duct cysts (TDC) account for 70% of congenital neck
anomalies. TDC arise from the embryonic remnant of the thyroglossal
duct that connects the foramen cecum (at the base of the tongue) with the
thyroid gland. Most patients remain asymptomatic for years. A midline
neck mass developing during late childhood, adolescence, or even adulthood
is the most common presentation. There 1s a slight male predominance [55].

Dermoid and epidermoid cysts

Dermoid cysts and epidermoid cysts are the second most common congen-
ital neck cysts. They typically occur in the midline of the neck anywhere from
the hyoid bone to the mouth floor. Depending on their location, such cysts can
interfere with breathing and swallowing. In contrast to epidermoid cysts, der-
moid cysts contain skin appendages (eg, sebaceous glands, hair follicles) [56].
Surgical removal is almost always necessary to prevent infection or recurrence.

Branchial cleft cyst

Branchial cleft cysts arise from the incomplete obliteration of the bran-
chial clefts during embryogenesis. Almost all branchial cleft anomalies arise
from the second cleft (95%). Branchial cleft cysts usually are located in the
anterior triangle of the neck at the junction of the middle and upper third of
the sternocleidomastoid muscle. Often presenting at birth, branchial cleft
cysts may become evident later in infancy or childhood. Branchial cleft cysts
often become infected with sinus tract or abscess formation. Occasionally,
internal drainage into the pharynx or external auditory meatus can occur.
Interference with swallowing and breathing also may occur [57,58].

Laryngocele

A laryngocele is a cystic dilation of the laryngeal saccule. The congenital
form is a remnant of air sac, whereas the acquired form develops from
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increased intraglottic pressure, excessive coughing, or glass blowing. Lar-
yngoceles are rarely bilateral. The size can vary, increasing with Valsalva’s
maneuver. Most patients present with dysphonia, neck mass, or airway ob-
struction. Laryngoceles can become infected, especially if the saccule orifice
becomes blocked [56,59].

Cystic hygroma

Cystic hygromas are lymphangiomas, a benign developmental condition
of unknown origin. Cystic hygromas develop when communication between
lymphatic sac and internal jugular vein or thoracic duct fails to develop, re-
sulting in the accumulation of lymph and cystic formation [60]. Most pres-
ent during the neonatal or childhood period (1 in 6000 births) and generally
are located in the posterior triangle of the neck. Cystic hygromas can be sin-
gle or multicystic. They are soft and fluctuant and transilluminate. Cystic
hygromas can grow rapidly within the first few weeks, extending to internal
structures of the neck, pharynx, larynx, and epiglottis. Airway compromise
is common and can be challenging during delivery and neonatal
resuscitation.

Pathogenesis and causative agents

In patients who have TDC, secretions of the thyroglossal duct epithelial
cells accumulate, leading to dilation of the duct and gradual development of
a cystic structure. This development, in combination with inadequate drain-
age and low oxygen tension, contributes to bacterial overgrowth and abscess
formation. Connection to the mouth floor facilitates oral flora migration to
the cyst cavity. TDC frequently become infected (40%—-60%) [61]. S aureus
and S pyogenes are the predominant pathogens. Alpha hemolytic strepto-
cocci, Peptostreptococcus spp, and gram-negative anaerobes (Prevotella,
Porphyromonas, and Bacteroides spp) are common also [59]. Other types
of congenital cysts become infected by the same mechanism (blocking of
cyst orifice) with similar pathogens [59].

Clinical presentation

Most patients who have infected TDC present with a painful midline
neck mass that is erythematous and warm. Hoarseness, dysphagia, or ody-
nophagia are associated symptoms. Fever, chills, and other constitutional
symptoms are uncommon [62]. In addition, the mass moves upward with
swallowing. Fluctuation suggests abscess formation. In rare cases, airway
compromise and suffocation may develop, especially if the TDC developed
at the base if the tongue. This presentation can be fatal. Other forms of con-
genital neck cyst present in a similar fashion (Table 6). Purulent discharge
may develop if a sinus tract has formed. Enlarged regional lymph node
also may occur. Occasionally mass effect on surrounding organs, trachea,
or pharynx may occur.
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Table 6
Common congenital neck cysts by location, signs, and age range of onset
Type Location Signs Age
Thyroglossal duct Midline Cyst moves Birth—elderly
with swallowing
Dermoid/epidermoid Midline Cyst may move Birth—adult
with swallowing
Branchial Anterior neck Associated with Childhood—adult
triangle draining sinus
Lateral
Laryngocele Lateral neck Size fluctuates Infancy—adult
Transilluminates
Cystic hygroma Posterior Soft, enlarges in first Birth—infancy
neck triangle few weeks of life
Diagnosis

The diagnosis of infected neck cysts is based on clinical presentation (see
Table 6). Most infected TDC present with a midline neck mass that moves
with swallowing, whereas others, such as branchial cleft cyst or laryngocele,
are lateral. Ultrasound scans can differentiate cystic from solid structures,
detect abscesses, and guide FNA. CT and MRI scans detect suppuration
and identify anatomic structure before surgical intervention. Fistulography
can delineate the course of the fistula and identify the level of brachial cleft
involvement. Pharyngoscopy and laryngoscopy identify internal orifices and
mass effects. FNA or intraoperative cultures and histopathology are the
criterion for identifying infectious agents and confirming developmental
anomalies or malignant transformation [2,59]. Cultures should be processed
for aerobes, anaerobes, fungi, and mycobacteria.

Management

Antibiotics (penicillin or cefazolin in addition to clindamycin) are tar-
geted toward oral flora. Antibiotic regimens should be adjusted based on
culture and sensitivity results. Oral antibiotics such as first-generation ceph-
alosporins, amoxicillin/clavulanate, or clindamycin may be adequate for
mild cases. Broad-spectrum antibiotics should be reserved for severe cases.
Incision and drainage are indicated for abscesses and if medical therapy is
unsuccessful. To prevent recurrences, surgical intervention (“‘Sistrunk pro-
cedure” for TDC) is required ultimately [59]. Such surgery is delayed until
an acutely inflamed cyst has resolved [54].
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