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A healthy 23-year-old man with fever and a tender mass in his right anterior neck was found to have a
branchial cleft cyst infected with Bordetella bronchiseptica. Initial testing suggested a Brucella species, but
further laboratory testing identified the organism definitively. B. bronchiseptica infection in healthy adults is an
unusual event.

CASE REPORT

A previously healthy 23-year-old man was admitted to our
hospital with a fever of 39°C (102°F) and a tender mass in his
right anterior neck. The patient initially noted a small, painless
swelling in his right neck 10 days prior to presentation. Over
the ensuing week, the mass progressively enlarged, becoming
increasingly erythematous and tender, and the patient noted
daily spiking fevers. An immigrant from rural Mexico, he had
been living in the United States for 6 months, working on a
farm in central Pennsylvania as a mushroom collector. He
reported no sick contacts. There were numerous goats, dogs,
and cats on the farm, but he denied having been bitten or
scratched by any of them. He denied having consumed unpas-
teurized dairy products.

Physical examination revealed a young, thin male in no acute
distress. He was normotensive, with a temperature of 39.1°C
(102.2°F) on admission. The right anterior neck mass mea-
sured 2 by 4 cm and was firm, tender, and nonmobile. The skin
overlying the mass was warm and erythematous. No draining
sinus or fistula was present, and he had no associated lymph-
adenopathy or rashes. The remainder of his exam was unre-
markable.

The patient had an elevated white blood cell count of 13,200/
�l, with 78% polymorphonuclear leukocytes. Tests of liver
function were normal, and 2 sets of blood cultures showed no
growth. A rapid plasma reagin test was negative, and tests for
human immunodeficiency virus were nonreactive. The pa-
tient’s chest radiograph was normal. A computed tomographic
scan of the neck showed a 2.5- by 4.5-cm multilocular, necrotic

mass in the right neck with associated induration of the adja-
cent soft tissues and deviation of the trachea (Fig. 1). No
lymphadenopathy was present.

Fine-needle aspiration of the mass was performed, the ma-
terial was stained with Papanicolaou stain, and numerous neu-
trophils and squamous epithelial cells were evident. The large
number of squamous epithelial cells in the aspirate confirmed
the presence of a branchial cleft cyst. Acid-fast bacilli were not
seen by Kinyoun staining of the specimen. Gram staining of the
aspirate showed leukocytes with intracellular, pleomorphic,
gram-negative coccobacilli. Based on this Gram stain and the
patient’s history of animal exposures, a presumptive diagnosis
of brucellosis was made. The patient was subsequently begun
on intravenous doxycycline and rifampin.

A sample of the aspirate was inoculated onto blood, choc-
olate, and brucella agar plates and incubated at 37°C in an
atmosphere of 5 to 10% carbon dioxide for 5 days. Multiple
translucent, spheroidal colonies approximately 2 to 3 mm in
diameter were isolated. The isolate was positive in tests for
catalase, oxidase, and urea hydrolysis, suggesting that the iso-
late was a Brucella species. A subculture of the isolate was sent
to the Special Bacteriology Reference Laboratory at the Cen-
ters for Disease Control and Prevention for definitive identi-
fication. Testing was performed using the standard protocols of
the Special Bacteriology Reference Laboratory (21), and the
organism was identified as Bordetella bronchiseptica. The iso-
late grew well on tryptone glucose extract agar at 25 and 35°C
but not at 42°C. Good growth was also obtained in nutrient
broth with 0 and 6% NaCl and on MacConkey and salmonella-
shigella agars but not on cetrimide agar. Positive results were
obtained for oxidase, catalase, urease, nitrate reduction, and
alkalinization of citrate and litmus milk. Negative results were
obtained for indole production; hydrolysis of esculin and gel-
atin; alkalinization of acetamide, serine, and tartrate; nitrite
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reduction; and acid production from carbohydrates, including
D-glucose, D-xylose, D-mannitol, lactose, sucrose, and maltose.
No acid or H2S was produced in triple-sugar iron agar, al-
though a small amount of H2S was detected with lead acetate
paper. The organism was motile and peritrichous. We subse-
quently tested the isolate with the API 20E system (Analytab
Products, Plainview, N.Y.), and it was also identified as B.
bronchiseptica (API biotype 021000451). Susceptibility testing
by the Vitek antimicrobic system (Biomerieux, Marcy l’Etoile,
France) showed the microorganism to be susceptible to doxy-
cycline, gentamicin, piperacillin, and tetracycline; intermediate
to ceftazidime; and resistant to rifampin.

Because of persistent fever and pain in the right neck, aspi-
ration of the branchial cleft cyst was repeated 4 days after the
initial procedure and 3 days into antimicrobial therapy. Puru-
lent material was again obtained, but the specimen was not
sent for culture. Gradual defervescence occurred, and the mass
resolved. The patient underwent surgical excision of the
branchial cleft cyst after completion of 6 weeks of oral doxy-
cycline. No other symptoms were reported on follow-up visits.

Branchial cleft cysts are epithelium-lined cavities that rep-
resent a persistence of the primitive branchial apparatus (13).
These congenital neck lesions appear most often as a soft,
round mass located along the anterior border of the sterno-
cleidomastoid muscle. They can become inflamed and develop
as abscesses typically after upper respiratory tract or odonto-
genic infections (13).

B. bronchiseptica has been recognized as a respiratory tract
pathogen in many domestic and wild animals, but evidence also
suggests that it may occasionally be encountered as a commen-
sal of the human respiratory tract and, rarely, as a pathogen in
human disease (20). B. bronchiseptica is a pleomorphic, non-
spore-forming, gram-negative coccobacillus (10). It is an obli-
gate aerobe that grows readily on simple nutritive media after
48 h of incubation at 35°C (10). It is positive in tests for
catalase, oxidase, urease, nitrate reduction, and citrate utiliza-
tion. It is negative in tests for indole, tyrosine hydrolysis, and
acid production by either oxidation or fermentation of glucose

and maltose. The organism is capable of growth on salmonella-
shigella agar but not on potassium tellurite medium. B. bron-
chiseptica is motile and peritrichous (20).

B. bronchiseptica is pathogenic in mammalian species and
produces an endotoxin that is similar in chemical composition
and physiological effects to those of other gram-negative mi-
croorganisms (12). The bacterium can adhere to respiratory
epithelial cells by using fimbriae and filamentous hemaggluti-
nins. It invades respiratory epithelial cells and alveolar macro-
phages and diminishes the overall bactericidal ability of these
cells by producing the enzyme adenylate cyclase (12). These
virulence factors enable the organism to successfully colonize
the respiratory tract.

Over 60 cases of B. bronchispetica infection have been re-
ported in humans since the organism’s identification in 1911.
These occurred primarily in patients with underlying cellular
or humoral immunodeficiency (1, 17, 20). Conditions such as
hematologic malignancy (9), organ transplantation (1, 4), and
chronic alcoholism (8) have all been implicated in B. bronchi-
septica infection. Its role as an opportunistic pathogen in pa-
tients with AIDS has been increasingly noted (5–7, 19). A
history of exposure to animals is often present but is not always
identifiable (15). Clinical B. bronchiseptica infection in healthy
adults is an unusual event, and very few cases occur in immu-
nocompetent hosts (17).

The respiratory tract is the most common site for B. bron-
chiseptica infection in humans, and clinical manifestations in-
clude sinusitis, tracheobronchitis, whooping cough-like illness,
and pneumonia (4). There are no definitive radiographic fea-
tures associated with B. bronchiseptica pulmonary infections,
but diffuse infiltrates (4), interstitial pneumonia (5, 6), and
lobar pneumonia (1, 6, 9, 19) are the most frequent findings.
Cavitary lesions are rarely identified (6, 7). Extrapulmonary
clinical infection is uncommon, and only bacteremia (1, 14),
endocarditis (16), peritonitis (2), and meningitis (3) have been
described. No cases of branchial cleft cyst infection with B.
bronchiseptica have been reported to date. Direct invasion of
our patient’s branchial cleft cyst likely occurred following col-
onization of his respiratory tract with the microorganism. The
source of his infection was likely derived from the close contact
he had with the animals residing on the farm where he worked.

The optimal therapy for B. bronchiseptica infection has not
been clearly established (19). In vitro studies of the organism’s
antimicrobial susceptibilities have involved small numbers of
isolates and limited numbers of antibiotics (18). From recent in
vitro antimicrobial susceptibility studies, the most effective
agents against B. bronchiseptica appear to be the aminoglyco-
sides, antipseudomonal penicillins, tetracyclines, and chloram-
phenicol (17, 20). However, despite the good in vitro activities
of these antibiotics, the clinical responses to them have often
been disappointing (4, 18). This suggests that in vitro testing
may not be well suited for studying B. bronchiseptica.

A longer duration of therapy has been recommended for a
definitive cure (11), and this approach was undertaken for our
patient. No studies have been performed to elucidate the pre-
cise length of antibiotic treatment. Several authors have re-
ported complete eradication of infection with 2 weeks of ther-
apy (5, 15, 19). Neutropenic or other immunocompromised
patients may require prolonged antibiotic therapy of 4 or more
weeks to attain complete clinical recovery (9).

FIG. 1. Computed tomographic scan of the neck showing a 2.5- by
4.5-cm multilocular, necrotic mass (arrow) in the right neck with as-
sociated induration of the adjacent soft tissues and deviation of the
trachea. No associated lymphadenopathy was noted.
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This case represents the first report of an infected branchial
cleft cyst due to B. bronchiseptica in an immunocompetent
patient, expanding the spectrum of clinical disease that may be
seen with this organism. Since our patient had no evidence of
immunodeficiency, this case provides further evidence that hu-
man infection with B. bronchiseptica is not always associated
with severe underlying disease.

We thank Robbin Weyant from the Special Bacteriology Reference
Laboratory for helpful suggestions with the manuscript.
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