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Lymphadenopathy refers to any disease process involving lymph nodes that are abnormal in size and
consistency. Lymphadenitis specifically refers to lymphadenopathies that are caused by inflammatory
processes. Cervical lymphadenopathy is a common problem in the pediatric age group and is largely
inflammatory and infectious in etiology. Although most patients are treated successfully by their
primary care physician, surgical consultation is frequently required for patients who fail to respond to
initial therapy or for those in whom there is an index of suspicion for a neoplastic process. This article
addresses current approaches to the diagnosis and management of cervical lymphadenitis in children.
© 2006 Elsevier Inc. All rights reserved.

INDEX WORDS
Cervical
lymphadenitis;
Acute viral
lymphadenitis;
Acute bacterial
lymphadenitis;
Mycobacterial
lymphadenitis;
Cat-scratch disease
A

A
s
i
i
d
g

s
i
(
l
s
t
s
i
m

a
l

Lymphadenopathy refers to any disease process involving
ymph nodes that are abnormal in size and consistency. This
ondition has multiple etiologies, the most common of which
re neoplasia, autoimmune diseases, and infection. Lymphad-
nitis refers to lymphadenopathies that are due to inflammatory
rocesses. It is characterized not only by nodal swelling, but
lso by pain, skin changes, fever, edema, and/or purulent col-
ections. In the pediatric age group, most lymphadenopathies
re attributable to an infectious etiology.

Cervical lymphadenitis is a common pediatric problem,
nd most patients with this condition are treated success-
ully by their primary care physicians. Surgical consultation
s, however, often required to assist in the diagnosis and
reatment of patients who do not respond to initial therapy
r in whom there is an index of suspicion for a neoplastic
rocess. This article addresses contemporary approaches to
he diagnosis and management of cervical lymphadenitis in
he pediatric age group.
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natomy and physiology

lthough lymph nodes are located throughout the lymphatic
ystem, they are concentrated in certain areas of the body,
ncluding the head and neck. Because infectious processes
nvolving the oropharyngeal structures are common in chil-
ren, cervical lymphadenitis is also common in this age
roup.

Lymphatic drainage follows well-defined patterns. As
uch, the location of the enlarged lymph node is a good
ndication of the likely site of entry of the inciting organism
Figure 1). Involvement of superficial or deep cervical
ymph nodes is also frequently indicative of the site of entry
ince superficial nodal enlargement usually reflects invasion
hrough an epithelial surface (eg, buccal mucosa, skin,
calp), whereas deep nodal enlargement results from an
nfectious process involving more central structures (eg,
iddle ear, posterior pharynx).
Lymph nodes contain T- and B-lymphocytes as well as

ntigen-presenting macrophages (dendritic cells). Tissue
ymph enters the lymph node via one or more afferent

essels and percolates through a series of reticuloendothe-
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ial-lined channels that coalesce and drain through an effer-
nt lymphatic vessel. Particulate matter is phagocytosed by
acrophages lining the lymphatic channels. Once phagocy-

ized, foreign proteins become bound to major histocompat-
bility (MHC) antigens and are presented on the surface of
acrophages. Foreign proteins bound to MHC class II mol-

cules on the surface of dendritic cells, in combination with
ther cell surface receptors and secreted cellular signals
interleukins), are required for activation of T-helper lym-
hocytes. These lymphocytes can in turn activate naïve
-lymphocytes. Alternatively, memory B-lymphocytes may
e directly activated by dendritic cells. Once activated, B-
nd T-lymphocytes proliferate to create a pool of lympho-
ytes that have the ability to recognize and bind the inciting
oreign protein. In addition, activated T-lymphocytes and
acrophages release cellular signals (cytokines) that induce

eukocyte chemotaxis and increase vascular permeability.
The symptoms associated with acute cervical lymphad-

nitis reflect these pathophysiologic events. Nodal enlarge-
ent occurs as a result of cellular hyperplasia, leukocyte

nfiltration, and tissue edema. Vasodilation and capillary
eak in response to locally released cytokines causes ery-
hema and edema of the overlying skin, and tenderness
esults from distention of the nodal capsule.

valuation

istory and physical examination

thorough history and complete physical examination of-

Figure 1 Lymphatic drainage and nodal region
en suggests the probable cause of cervical lymphadenitis. a
onsideration of whether symptoms and presentation are
cute, subacute, or chronic is often helpful in establishing a
ifferential diagnosis. Clearly, the definitions of these cat-
gories are arbitrary, and many infectious processes are
ssociated with symptom duration that fits into more than
ne category. In general, however, acute lymphadenitis,
hich can be 2 weeks in duration, is due to either a viral or
acterial invasion. Chronic lymphadenopathy is more likely
o be due to a neoplastic process or invasion by an oppor-
unistic organism. Subacute lymphadenitis, which is 2 and 6
eeks in duration, encompasses a much broader group of
otential etiologies. In practice, surgeons seldom are in-
olved in the care of patients with acute lymphadenitis
nless the lymph nodes become suppurative. Most of these
atients improve during a course of antibiotic therapy pre-
cribed by their primary care physician.

Other important clinical information to obtain are the
ocation (single or multiple sites) and progress of neck
welling (increasing, stable, or decreasing) and the presence
f systemic symptoms (eg, fever, malaise, anorexia, weight
oss, or arthralgias). More specific symptoms include skin
hanges and pain in the region of the nodal swelling, as well
s at more distant sites. A history of recent upper respiratory
ract symptoms, sore throat, ear pain, toothache, insect bites,
uperficial lacerations or rashes, and exposure to animals
ay suggest possible etiologies. In addition, a history of

ecent travel, exposure to individuals that are ill, and im-
unization status should be sought. Finally, patient age is

nother important consideration, since lymphadenopathy in
oung children is overwhelmingly due to infectious etiolo-
ies, whereas adenopathy due to neoplasia increases in the

e head and neck. (Reprinted with permission.2)
dolescent age group.
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101Gosche and Vick Cervial Lymphadenitis in Children
Findings on physical examination may also suggest an
tiology. Cervical lymph nodes are frequently palpable in
hildren; however, lymph nodes larger than 10 mm in di-
meter are considered abnormal. As noted previously, the
ocation of involved nodes may indicate a potential site of
ntry and should prompt a detailed examination of that site.
rythema, tenderness, and fluctuance suggest an acute pro-
ess, most likely attributable to a bacterial invasion. In-
olvement of bilateral cervical lymph nodes suggests a viral
rigin. The characteristics of the nodes are also important.
odes involved in neoplastic processes frequently are firm

nd fixed, whereas those due to infectious agents tend to be
ofter in consistency and often slightly mobile. Other phys-
cal abnormalities, including respiratory findings, skin le-
ions, hepatosplenomegaly, and adenopathy in other parts of
he body may also suggest an etiology.

Finally, it is important to keep in mind that not all
wellings in the neck represent enlarged lymph nodes and
hat congenital and acquired cysts and soft tissue lesions
lso present as neck masses. Often the nonnodal nature of
hese masses is suggested by the history or by the findings
n physical examination. In equivocal cases, however, di-
gnostic imaging almost always reveals whether a particular
welling is due to nodal enlargement or to a cyst or soft
issue mass.

aboratory evaluation

aboratory tests are seldom required as part of the workup
or acute cervical lymphadenitis. Leukocyte counts and
arkers of inflammation (C-reactive protein and erythro-

yte sedimentation rate) are usually abnormal but nonspe-
ific. Although a left shift (ie, increased percentage of im-
ature white cells) on the leukocyte differential count

uggests a bacterial etiology, this etiology frequently is
uggested by the clinical presentation alone. Any material
hat has been aspirated due to fluctuance should be sent for
ulture and sensitivity. These cultures may show an organ-
sm that is resistant to prior antibiotic therapy, but occasion-
lly they are negative due to eradication of the infectious
gent by a prior course of antibiotics. Blood cultures should
e obtained in any patient that appears toxic. Cultures of
ther sites that appear to be the primary site of the infection
eg, pharynx) should also be obtained, although results from
haryngeal cultures may not correlate with organisms iso-
ated from a nodal abscess.1

In contrast, laboratory evaluation plays a crucial role in
etermining the etiology of subacute, chronic, and general-
zed lymphadenopathy. Serologic tests for Bartonella
enselae, syphilis (VDRL), toxoplasmosis, cytomegalovi-
us (CMV), Epstein-Barr virus (EBV), tularemia, brucello-
is, histoplasmosis, and coccidiomycosis may suggest an
nfectious agent. A strongly positive intradermal tuberculin
kin test is consistent with an infection due to Mycobacte-
ium tuberculosis, whereas a lesser reaction to tuberculin
kin testing is more consistent with a nontuberculous my-

obacterial infection. Finally, serologic testing for human D
mmunodeficiency virus (HIV) should be considered in any
atient with at-risk behaviors, generalized lymphadenitis,
nd unusual or recurrent infections caused by opportunistic
rganisms. Figure 2 presents a suggested algorithm for the
iagnostic evaluation of a child with cervical lymphadeni-
is.2

iagnostic imaging

lain radiographs are seldom necessary in patients with
cute cervical lymphadenitis, but may occasionally docu-
ent the primary site of an infection (eg, pneumonia, si-

usitis, or dental caries). Plain radiographs are more valu-
ble in the child with chronic or generalized adenopathy.
lain radiographs of the chest may suggest involvement of
ediastinal lymph nodes or the lungs and are indicated in

ll patients with respiratory symptoms. Chest radiographs
ith two views should also be obtained in any patient with

ither symptomatic or asymptomatic cervical adenopathy.
his is done to rule out critical airway compression if a
iopsy under general anesthesia is planned. Other findings
n plain radiographs may include bony lesions consistent
ith osteomyelitis or tumor involvement, evidence of he-
atic and/or splenic enlargement, and/or calcifications in-
olving the liver or spleen, suggesting a chronic granulo-
atous infection. In routine practice, however, plain

adiographs of anatomic regions other than the chest are
eldom required.

Ultrasonography (US) is the most frequently obtained
nd the most useful diagnostic imaging study. High-resolu-
ion US is used to assess nodal morphology, longitudinal
nd transverse diameter, and internal architecture. Doppler
S is used to assess the presence of perfusion and its
istribution, as well as to obtain measures of vascular re-
istance. Advantages of US are that it is noninvasive and
voids ionizing radiation and can be performed without
edation in almost every patient. Additionally, serial US can
e performed to follow nodal diameters and architecture
ver time. One potential drawback of US, however, is its
ack of absolute specificity and sensitivity in ruling out
eoplastic processes as the cause of nodal enlargement.
hus, findings that are interpreted as being consistent with
n infectious etiology might result in a false sense of secu-
ity and delay diagnostic biopsy.

US in the acute setting is primarily of value in assessing
hether a cervical swelling is nodal in origin or is attribut-

ble to an infected cyst or other soft tissue mass. Also, it
ay detect an abscess not already apparent on physical

xamination and that requires drainage.
In patients with subacute or chronic adenopathy, US is

ften used in an attempt to determine whether nodal en-
argement is neoplastic or infectious in origin. Findings on
ray-scale US shown to be consistent with reactive lymph-
denopathy include a long- to short-axis ratio of greater than
.0 (ie, oval shape), central irregular hyperechogenicity,
lurred margins, and central necrosis.3 Findings on color

oppler examination reported to be consistent with a reac-
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ive lymphadenopathy include hilar vascularity4 and a low
ulsatility index.5 However, neither of these features, alone
r in combination, have been shown to consistently distin-
uish between benign and malignant etiologies.6,7 Thus,
lthough suspicious US findings may be useful in indicating
he need for biopsy, US should not be considered as a
efinitive means to rule out neoplasia in patients with per-
istent lymphadenopathy.

Cross-sectional diagnostic imaging techniques such as
omputed tomography (CT) and magnetic resonance imag-
ng (MRI) are of little value in managing most patients with
ervical lymphadenitis, but may provide a useful roadmap
n patients undergoing nodal excision with suspected atyp-
cal mycobacterial lymphadenitis. These studies certainly
re indicated in patients with a biopsy-verified diagnosis of
eoplasia.

reatment

reatment varies depending on the cause and presentation
f cervical lymphadenitis. As such, treatment options will
e considered within the framework of specific etiologic

igure 2 Evaluation and treatment algorithm for cervical lympha
hest radiograph; CBC, complete blood count; CMV, cytomegalovi
uman immunodeficiency virus; PPD, purified protein derivative;
gents. o
cute viral lymphadenitis

ost cases of cervical adenitis in children are associated
ith viral infections.8 Acute viral associated cervical

ymphadenitis typically develops following an upper respi-
atory tract infection. Involved nodes are usually bilateral,
ultiple, and relatively small, without warmth or erythema

f the overlying skin. Virally induced adenopathy rarely
uppurates and generally resolves spontaneously over a
hort period of time.

Many cases of cervical adenopathy associated with viral
llnesses are due to reactive hyperplasia. Causes of the
ssociated upper respiratory tract infection include rhinovi-
us, parainfluenza virus, influenza virus, respiratory syncy-
ial virus, coronavirus, adenovirus, and reovirus.9 Other
ommon viral etiologies include CMV and EBV. Less fre-
uent etiologies include mumps, measles, rubella, varicella,
erpes simplex, human herpesvirus 6 (roseola), and cox-
ackie viruses.10

Acute viral lymphadenitis is variably associated with
ever, conjunctivitis, pharyngitis, and other upper respira-
ory tract symptoms. Rashes and hepatosplenomegaly may
lso be present, particularly when CMV is the causative

. (Reprinted with permission.2) (ASO, antistreptolysin titer; CXR,
V, Epstein–Barr virus; ESR, erythrocyte sedimentation rate; HIV,
, Venereal Disease Research Laboratories.)
denitis
rus; EB
rganism. In some cases (eg, rubella), lymphadenopathy



p
p
w
p
v

v
t
t
T
t
c
o
t

A

L
n
c
i
t
l
a
o
p
t
e
i
c
a
t
t
t
P
i
n
t
d

t
p
L
p
c
n
i
p
r
s
c
w
s

o
m
�

o
s
s
m
b
d
i
c
a
s
s
w
n
l

c
c
t
e
o
t
e
s
c
I
n
t

t
w
l
p
m
a
o
T
e
t
S
a
r
s
t
s
u
t
b
b

c
s
t
t
w
s

103Gosche and Vick Cervial Lymphadenitis in Children
recedes the onset of a diagnostic rash. Both anterior and
osterior cervical lymph nodes are frequently involved
hen associated with pharyngitis or tonsillitis, whereas
reauricular adenitis occurs in 90% of patients with adeno-
iral-associated keratoconjunctivitis.11

Bilateral, acute cervical lymphadenitis associated with a
iral upper respiratory tract infection rarely requires addi-
ional diagnostic testing or specific therapy. Adenopathy
ypically resolves spontaneously as the viral illness wanes.
reatment is directed at relieving symptoms associated with

he viral illness. Specific antiviral therapy is seldom indi-
ated except in the rare patient with severe respiratory tract
r hepatic involvement, or in the immunocompromised pa-
ient.

cute bacterial lymphadenitis

arge (�2-3 cm) solitary, tender, unilateral cervical lymph
odes that rapidly enlarge in the preschool age child are
ommonly due to bacterial infection. The most commonly
nvolved lymph nodes in decreasing order of frequency are
he submandibular, upper cervical, submental, occipital, and
ower cervical nodes.10 Forty percent to 80% of cases of
cute unilateral cervical lymphadenitis in the 1- to 4-year-
ld child are due to Staphylococcus aureus or Streptococcus
yogenes.10 Group B streptococcal adenitis may present in
he infant with unilateral facial or submandibular swelling,
rythema, and tenderness, associated with fever, poor feed-
ng, and irritability. Anaerobic bacteria occur in the older
hild with dental caries or periodontal disease. Isolated
naerobes include Bacteroides sp, Peptococcus sp, Pep-
ostreptococcus sp, Propionibacterium acnes, and Fusobac-
erium nucleatum.12 Less frequent etiologies of acute bac-
erial lymphadenitis include Francisella tularensis,
asteurella multocida, Yersinia pestis, and Haemophilus

nfluenza type b, whereas other organisms, such as Gram-
egative bacilli, Streptococcus pneumoniae, group C strep-
ococci, Yersinia enterocolitica, Staphylococcus epidermi-
is, and �-hemolytic streptococci, are rarely encountered.11

Patients typically present with a history of fever, sore
hroat, earache, or cough, and physical findings include
haryngitis, tonsillitis, acute otitis media, or impetigo.
ymphadenitis due to S. pyogenes should be suspected if the
atient presents with the typical vesicular, pustular, or
rusted lesions of impetigo involving the face or scalp. As
oted previously, cervical lymphadenitis due to anaerobic
nfections frequently is associated with dental caries or
eriodontal disease. Acute cervical adenitis due to Pasteu-
ella multocida can occur following animal bites or
cratches on the head, neck, or upper chest, whereas acute
ervical lymphadenitis due to Yersinia pestis is associated
ith flea bites on the head and neck and is most commonly

een in the western United States.
Initial antibiotic therapy is directed at the most likely

rganisms. Because staphylococci and streptococci are the
ost common pathogens, initial therapy usually includes a

-lactamase resistant antibiotic; this agent is used because p
f the high incidence of penicillin resistance in isolated
taphylococci. Very young patients or patients with severe
ymptoms (eg, cellulitis, high fever, or respiratory distress)
ay require hospitalization for initiation of parenteral anti-

iotic therapy and close observation. For older patients with
ental or periodontal disease, the antibiotic regimen should
nclude coverage for anaerobic oral flora (ie, penicillin V or
lindamycin). Therapy is usually administered for 10 days
nd continued for at least 5 days beyond resolution of acute
igns and symptoms. If a primary site is identified, cultures
hould be obtained and treatment is directed at that site as
ell. In most cases, symptomatic improvement should be
oted after 2 to 3 days of therapy, although complete reso-
ution of nodal enlargement may require several weeks.

Failure to improve, or worsening of the patient’s clinical
ondition, should prompt further diagnostic evaluation, in-
luding aspiration and culture, and consideration of an al-
ernate antibiotic regimen. An etiologic agent can be recov-
red by needle aspiration of an affected node in 60% to 88%
f cases.2 The largest node with the most direct access is
ypically the best target for aspiration. The node should be
ntered through an area of healthy skin. Aspirated material
hould be examined by Gram stain and acid-fast stain and
ultured for aerobic, anaerobic bacteria, and mycobacteria.
f no purulent material is aspirated, a small amount of
onbacteriostatic saline can be injected into the node and
hen aspirated to obtain material for culture.

Fluctuance develops in 25% of patients with acute bac-
erial adenitis. In many cases, it can be managed effectively
ith antibiotics and one or more needle aspirations under

ocal anesthesia, with or without sedation. This approach is
articularly attractive when treating fluctuant nodes in cos-
etically important areas. However, adequate drainage by

spiration may be difficult, if not impossible, in the unco-
perative child or when the abscess cavity is loculated.
hese patients often require operative drainage under gen-
ral anesthesia. At the time of operative drainage, an at-
empt should be made to open and drain all loculations.
pecimens should be sent for Gram stain and aerobic and
naerobic cultures and for acid-fast stains and mycobacte-
ial culture. Material for KOH prep and fungal cultures
hould be sent if the patient is immunocompromised, and
issue should be sent for histologic examination if there is
uspicion of neoplasia. Once drained, the abscess cavity is
sually packed with a gauze strip to obtain hemostasis and
o prevent early skin closure. The gauze packing can usually
e removed over a period of several days on an outpatient
asis.

Reports from multiple centers have documented an in-
reasing frequency of community-acquired methicillin-re-
istant Staphylococcus aureus (CA-MRSA) skin and soft
issue infections, including lymphadenitis.13-16 At present,
he majority of isolates of Staphylococcus aureus associated
ith cervical lymphadenitis in most centers are methicillin-

ensitive. However, given the documented increasing naso-

haryngeal colonization by methicillin-resistant strains of
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taphylococcus aureus in healthy children,17,18 it is possible
hat the CA-MRSA will become the prevalent organism
esponsible for cervical lymphadenitis in the pediatric age
roup in the future. Certainly, failure to respond to appro-
riate first-line antibiotic therapy should prompt consider-
tion of expanding coverage to include methicillin-resistant
trains of Staphylococcus aureus.

ubacute and chronic lymphadenitis

ailure to resolve or improve despite a 2- to 4-week period
f appropriate therapy, or the presence of generalized
ymphadenopathy should prompt further diagnostic testing.

variety of organisms can result in generalized or persis-
ent lymphadenopathy. A number of the more commonly
ncountered etiologies are described in the following sec-
ions.

ycobacterial lymphadenitis

hronic cervical lymphadenitis may be caused by Myco-
acterium tuberculosis (“scrofula”) or by nontuberculous
trains of mycobacteria. In the United States, 70% to 95% of
ases of mycobacterial lymphadenitis are due to nontuber-
ulous strains. The most commonly encountered strains of
ontuberculous mycobacteria include Mycobacterium
vium-intracellulare and Mycobacterium scrofulaceum.
ess commonly encountered strains include M. kansasii, M.

ortuitum, and M. hemophilum. Nontuberculous lymphade-
itis is most commonly seen in Caucasians, whereas tuber-
ulous lymphadenitis is more commonly encountered in
sians, Hispanics, and African-Americans. It also occurs in

mmigrants from endemic areas and likely represents reac-
ivation of prior disease.

In general, the clinical presentation of tuberculous and
ontuberculous lymphadenitis is similar. Patients usually
resent with rapid onset of nodal enlargement, followed by
gradual increase in nodal size over 2 to 3 weeks. Most

odes remain less than 3 cm in diameter. Constitutional
igns are unusual. The skin overlying the node typically
evelops a pink to lilac-red hue and becomes thin and
archment-like. Approximately 50% of patients with non-
uberculous lymphadenitis develop fluctuance and sponta-
eous drainage with sinus tract formation occurs in 10%.11

pidemiologic and clinical features do not allow differen-
iation of tuberculous from nontuberculous lymphadenitis;
owever, fulfillment of two of three criteria has been shown
o be associated with 92% sensitivity for the diagnosis of
uberculous lymphadenitis.19 These criteria include: (1) a
ositive tuberculin skin test reaction, (2) an abnormal chest
adiograph, and (3) contact with a person with infectious
uberculosis. PPD skin tests may be positive in patients with
ontuberculous infections, but are generally less reactive
�15 mm induration) as compared with the strongly posi-
ive reaction associated with M. tuberculosis infections.

The treatment of choice for lymphadenitis caused by M.

uberculosis is multi-agent antituberculous antibiotic ther- l
py for 12 to 18 months. Nodal regression typically occurs
ithin 3 months. Because of the effectiveness of antituber-

ulous agents, the surgical excision of draining nodes and
inuses is infrequently required.

In contrast, most strains of nontuberculous mycobacteria
espond poorly to antituberculous drugs, and the treatment
f choice is surgical excision. In general, all clinically
nvolved nodes, associated sinus tracts, and grossly in-
olved overlying skin should be excised en masse. Care
hould be taken to avoid injury to adjacent structures. In
atients in whom complete excision would result in unac-
eptable cosmetic outcomes or injury to adjacent nerves,
horough curettage may be effective. The role of multi-agent
ntituberculous drug therapy in patients with nontubercu-
ous lymphadenitis is unclear. However, if chemotherapy is
lanned, appropriate samples should be sent to a qualified
aboratory for drug susceptibility testing.

at scratch disease

at scratch disease is a lymphocutaneous syndrome char-
cterized by regional lymphadenitis associated with a char-
cteristic skin lesion at the site of inoculation. Cat scratch
isease follows inoculation of Bartonella henselae through
roken skin or mucous membranes. A skin papule typically
evelops at the site of inoculation, followed by regional
denopathy 5 days to 2 months later. Unfortunately, often
he primary site of involvement has resolved by the time
denopathy is noted. The most common sites of lymphad-
nopathy are the axilla (52%) and the neck (28%). Patients
ypically present with a single large (�4 cm) tender node.
onstitutional symptoms are usually mild and include low-
rade fever, body aches, malaise, or anorexia. Suppuration
ccurs in 30% to 50% of cases. In most patients, the diag-
osis can be confirmed by serologic testing.

Cat scratch disease is usually self-limited. In most cases,
odal enlargement resolves spontaneously after 1 to 3
onths. As such, the benefit of antibiotic therapy is contro-

ersial. Azithromycin has, nevertheless, been shown to be
ssociated with more rapid resolution of nodal enlarge-
ent.20 Aspiration of suppurative nodes may provide symp-

omatic relief. Rarely, systemic involvement develops and
ay include encephalitis, granulomatous hepatitis, hepato-

plenic infection, endocarditis, and osteomyelitis. Effective
ntibiotic options for patients with systemic involvement
ay include rifampin, ciprofloxacin, gentamicin, tri-
ethoprim and sulfamethoxazole, clarithromycin, or

zithromycin.

ungal, parasitic, and opportunistic infections

nfections caused by Nocardia sp. are infrequent in children
nd usually present as lung disease in immunocompromised
osts. These organisms are found in the soil or decaying
egetable matter, and infection in humans occurs via inha-

ation or direct skin inoculation. Skin inoculation usually
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105Gosche and Vick Cervial Lymphadenitis in Children
esults in an associated skin pustule, and the diagnosis can
ometimes be established by culture of the pustule or an
nvolved lymph node. Sulfonamides are the treatment of
hoice.

Actinomyces species are part of the normal oral flora in
uman beings. Local invasion results in cervicofacial acti-
omycosis, presenting as brawny induration with secondary
odal involvement. Diagnosis is usually made by biopsy.
he organism may be difficult to isolate, though histologic
xamination may reveal “sulfur granules.” Treatment usu-
lly requires initial parenteral antibiotic therapy followed by
prolonged course of oral antibiotics for 3 to 12 months.

enicillin is the antibiotic of choice.
Approximately 10% of patients with acquired infections

ue to the intracellular protozoan Toxoplasma gondii (tox-
plasmosis) present with cervical, suboccipital, supraclavic-
lar, axillary, or inguinal adenopathy. Infections associated
ith cervical adenopathy are usually acquired via the oral

oute by consumption of meat- or milk-containing cysts or
ocytes. Involved nodes are usually discrete and may be
ender, but do not suppurate. The diagnosis can be made by
solation of the organism or by serologic testing. Patients
ith lymphadenopathy alone do not require antimicrobial

herapy, but patients with severe or persistent symptoms are
reated with a combination of pyrimethamine, sulfadiazine,
nd leucovorin for at least 4 to 6 weeks.

Histoplasmosis, blastomycosis, and coccidiomycosis are
ungal infections caused by Histoplasma capsulatum, Blas-
omyces dermatitidis, and Coccidioides immitis, respec-
ively. These organisms are soil saprophytes that have the
bility to exist in a yeast form in human tissues. The dis-
ases are endemic to certain geographic regions of the
nited States. Most patients present with pulmonary infec-

ions, and lymphadenopathy is usually secondary to the
rimary pulmonary involvement. The diagnosis can be es-
ablished by serologic or skin testing. Most infections re-
olve spontaneously and do not require treatment. Patients
ith severe respiratory or systemic symptoms may, how-

ver, require prolonged courses of antifungal therapy.
HIV is a retrovirus that is transmitted by sexual contact,

arenteral exposure to blood, or vertical transmission from
other to child. Initial symptoms may be subtle and may

nclude lymphadenopathy, hepatosplenomegaly, failure to
hrive, and chronic or recurrent diarrhea. The diagnosis is
stablished by serologic testing.

oninfectious etiologies

n some cases, cervical lymph node involvement is a man-
festation of a systemic disease with an inflammatory com-
onent. The following is a brief description of several of
hese conditions, but is not inclusive:

ikuchi–Fujimoto disease

ikuchi-Fujimoto disease (histiocytic necrotizing lymphad-

nitis) is a rare entity of unknown etiology. It typically p
resents in older children with bilateral, enlarged, firm,
ainful, cervical lymph nodes (usually in the posterior cer-
ical triangle). Associated findings include skin lesions,
ever, nausea, weight loss, night sweats, and splenomegaly.
aboratory evaluation often reveals leukopenia with atypi-
al lymphocytosis and an elevated erythrocyte sedimenta-
ion rate. Perinodal inflammation is common. Nodal histol-
gy is characteristic and most cases resolve spontaneously.

awasaki disease

awasaki disease is an acute febrile vasculitis of childhood
f unknown etiology. Lymphadenitis is often one of the
arliest manifestations of the disease. Involved nodes are
sually unilateral, confined to the anterior triangle, greater
han 1.5 cm in diameter, and only moderately tender and
onfluctuant. The diagnosis is made clinically based on the
resence of a fever for at least 5 days, accompanying several
ther characteristic clinical features of the disease. Resolu-
ion of the cervical lymphadenopathy usually occurs early in
he course of the disease.

eriodic fever, aphthous stomatitis, pharyngitis,
nd cervical adenitis syndrome (PFAPA syndrome)

FAPA syndrome usually affects children younger than 5
ears of age and is of unknown etiology. It is characterized
y cyclic recurrences of the above symptom complex every
to 9 weeks, with spontaneous resolution after 4 to 5 days.
ecurrences gradually abate with time; however, systemic
orticosteroids may help relieve severe symptoms.

osai–Dorfman disease

osai–Dorfman disease (sinus histiocytosis with massive
ymphadenopathy) is a rare disorder that typically manifests
n the first decade of life, predominantly in African-Amer-
cans. Cervical lymph nodes are commonly the initial site of
nvolvement and are usually mobile, discrete and asymmet-
ic. Progression leads to massive bilateral cervical nodal
nlargement and involvement of other nodal groups or ex-
ranodal sites. Laboratory evaluation reveals leukocytosis,
eutrophilia, an elevated erythrocyte sedimentation rate,
nd hypergammaglobulinemia. Histopathologic analysis
hows florid hyperplasia, marked histiocytosis and plasma-
ytosis. Resolution usually occurs after 6 to 9 months.
xtensive or progressive disease may, however, require

reatment with combination chemotherapy.21

arcoidosis

arcoidosis is a chronic granulomatous disease of unknown
tiology. The disease may affect almost any organ in the
ody, but the lung is most frequently affected. The most
ommon physical finding in children with this disease is

eripheral lymphadenopathy. Involved cervical nodes are
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sually bilateral, discrete, firm, and rubbery. Supraclavic-
lar nodes become involved in more than 80% of patients.
iopsy with histologic examination is the most valuable
iagnostic test. Treatment is supportive. Corticosteroid ther-
py may suppress acute manifestations.

onclusion

ervical lymphadenopathy in the pediatric age group is
argely inflammatory and infectious in etiology, although in
ome patients it may be related to neoplastic disease. It is
mportant for the surgeon to be aware of the clinical man-
festations and specific etiologies of this condition, as well
s the diagnostic approaches and therapeutic options cur-
ently available. Close follow-up is required to monitor the
eed for either additional diagnostic tests or biopsy should
patient fail to respond to appropriate initial therapy.
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