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Abbreviations: CSD = cat-scratch disease,
ESR = erythrocyte sedimentation rate, WBC =

white blood cell.
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PURPOSE: To describe the epide-
miologic, clinical, and imaging fea-
lures of cat-scratch disease (CSD) to
facifitate prompt recognition and non-
invasive diagnosis of this condition.

MATERIALS AND METHODS: Eight
otherwise healthy patients with pet
cats presented with the subacute on-
set of epitrochlear, axillary, or groin
masses. All underwent cross-sec-
tional imaging with computed to-
mography (CT) (n 1) or magnetic
resonance (MR) imaging (n 7). Five
patients underwent radiography of
the elbow.

RESULTS: In all patients, MR imag-
ing and CT showed a poorly defined
soft-tissue mass with extensive sur-
rounding edema in an efferent lym-
phatic distribution. Radiography re-
vealed only soft-tissue edema in two

patients and an ill-defined soft-tissue
mass with soft-tissue edema in three
patients. Six patients underwent bi-
opsy; the findings of all pathologic
specimens supported the diagnosis of
CSD. No patients underwent sero-
logic evaluation. All patients were
asymptomatic within 4 weeks of be-
ginning antibiotic therapy.

CONCLUSION: CSD should be con-
sidered in all patients with upper
extremity or head and neck adenopa-
thy and a history of cat exposure. Al-
though generally not required for
diagnosis, cross-sectional imaging
will reveal a mass with surrounding

edema in an area of lymphatic drain-
age.

Index terms: Cat-scratch fever, 40.209,
998.209 . Lymphatic system, infection,

998.8224,998.209
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C AT-SCRATCH disease (CSD) is a be-

mign regional lymphadenitis

classically associated with cat

scratches, exposure to cats, or both.

Before identification of a causative

agent, CSD was assumed to be an in-

fectious process. The disease now has

been linked definitively to two soil-

borne proteobacteria, Rochalimaea

henselae and Afipia felis (1,2). Even
without antibiotic therapy, in an oth-

erwise healthy host, the adenitis often
resolves spontaneously within 3

weeks to several months. Previous
reports have emphasized that CSD

may be confused with breast card-

noma (3), soft-tissue sarcoma (4,5),

malignant lymphoma, hematoma,
and myositis ossificans (4-6). Because
the lymphadenopathy associated

with CSD is often mistaken for neo-

plasia or trauma, early consideration

of this disorder will often avert an

unnecessary surgical procedure. Al-
though the diagnosis of CSD can of-

ten be rendered on clinical grounds,

confirmation with use of radiobogic
and serologic studies may be useful if

the diagnosis is in question.

MATERIALS AND METHODS

Between 1990 and 1994, we encoun-

tered eight patients in whom CSD was
eventually diagnosed and who under-
went cross-sectional imaging of one or
more soft-tissue masses before presenta-
tion at our institution. Of these eight pa-
tients (four male patients, four female pa-
tients; age range, 11-36 years; mean age,
21.5 years), seven patients were initially

referred to our surgical oncologist with
the presumed diagnosis of neoplasm. The
duration of their symptoms was 3-8
weeks, with an average of 4.5 weeks. All

patients had pet cats, and although none

Figure 1. Anteropostenor radiograph of the
elbow reveals an ill-defined soft-tissue mass
(arrows) with surrounding edema in the epi-

troehlear region.

could recall a specific history of a cat
scratch, one patient had multiple small
scratches on his hands that were assumed
to be from his cat. All patients denied fe-
ver.

The location of the dominant soft-tissue
mass(es) included the medial epitrochlear
region in six patients, the axilla in one pa-
tiemt, and the inguinal region in one pa-
tient. Six masses were tender to palpation,
and two were nontender. The results of
physical examination in two patients with
a primary epitrochlear site of involvement
revealed additional ipsilateral axillary
nodes in one patient and bilateral axillany
nodes in the other. The patient who pre-
sented with a dominant axillary mass also
had contralateral axillany adenopathy and
an epitrochlear mass.

Laboratory testing was performed in
three patients, including white blood cell
(WBC) count and erythrocyte sedimenta-
tion rate (ESR) in two patients, and WBC

count alone in another. No serology stud-
ies or skin tests for CSD were performed.



Figure 4. Axial Ti-weighted, contrast-en-
hanced MR image (spin echo, 600/20). Note

the mass effect due to the large necrotic

node. Only the peripheral part of the mass

enhances, a finding that would be expected

with an abscess.
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Figure 2. Contrast-enhanced CT scan of the pelvis shows a poorly

marginated, lobulated mass in the right groin that is surrounded

by subcutaneous edema. Note rim enhancement (arrow), which is

suggestive of an abscess.

a.

Cultures for aerobic, anaerobic, fungal,
and acid-fast organisms were obtained on
lymph node specimens from two patients.

Imaging evaluation included radiogra-
phy of the elbow in five patients, contrast
material-enhanced computed tomogra-
phy (CT) of the groin in one patient, and
magnetic resonance (MR) imaging of the
epitrochbear mass in seven patients, of
whom two received intravenous contrast
material. Imaging studies were performed
at outside institutions; consequently, a
variety of MR imaging systems and pulse
sequences were employed. Spin-echo TI-
and T2-weighted images were available in
all cases. All MR images were interpreted
at the institutions of origin as either suspi-
cious for or most consistent with neo-

plasm.

Two patients underwent excisional
lymph node biopsy (one epitroehlear
node and one groin node), and four pa-

tients underwent fine-needle aspiration
biopsy of their epitroehlear masses. These

six patients then received either cepha-
bexin or doxycycline. The two other pa-
tients were treated empirically with doxy-

cycline for a presumptive diagnosis of
CSD on the basis of their history, results of
physical examination, and the characteris-

tie appearance of their MR images. Symp-

toms resolved in all patients within 4

weeks of beginning antibiotic therapy.

RESULTS

Laboratory Evaluation

One patient had a mildly elevated

WBC count (10.1 x 109/L; normal

range, 4.5-10.0). WBC count and ESR

were otherwise normal in the three

patients tested. The two lymph mode

cultures failed to grow organisms.

Imaging

In the five patients who underwent

plain radiography, two studies

showed only subcutaneous edema,

and three revealed am ill-defined soft-

tissue mass with soft-tissue edema in

the epitmochbean region (Fig 1). The

one available CT scam showed an ill-

defined mass with a low-attenuation

center that was believed to represent

necrosis (Fig 2). All seven MR images
demonstrated an ill-defined mass

with surrounding edema (Fig 3). The

mass was an area of heterogeneous
low signal intensity on Ti-weighted

images that was isointense to muscle.

With T2 weighting, the area of the

mass and surrounding edema became
hypenintense. The peripheral portion

of the mass enhanced in both patients

who received intravenous contrast

material (Fig 4).

Pathologic Examination

Findings of the six pathologic speci-

mens were consistent with CSD. At

microscopic examination, the masses

were composed of enlarged lymph

modes partially replaced by granubo-

mas with central necrosis, palisading

epithelioid cells, multinueleated giant

cells, and lymphocytes with debris.

DISCUSSION

CSD was first recognized in 1889 by

Panimaud (7), and the cat was first nec-
ognized as the vector and carrier of

the disease in 1931 by Debm#{233}et al (8).

In 1985, Gerber and associates (9) cul-

tivated the organism R henselae, a

gram-negative coccobaciblus currently

believed to be the most common

cause of the syndrome.

CSD is seem worldwide, and 60%-

70% of eases affect individuals be-
tween the ages of 5 and 21 years (10).

An estimated 2,000 cases occur annu-

ally in the United States (10). Al-

though the exact mode of tnansmis-

sion is not known in all patients, 93%

of affected patients have a history of

exposure to a cat (10). Disease that

b.

Figure 3. (a) Coronal Ti-weighted (spin
echo, repetition time msec/echo time msec =

600/20) and (b) axial T2-weighted (spin echo,

2,300/80) MR images. Extensive subcutane-

ous edema is evident on the Ti-weighted im-

age, and an ill-defined mass (arrows) is seen in

the epitrochlear region on both images.

results from exposure to dogs also has

been reported but is rare (11). Cats

that serve as vectors for CSD are not

ill and need not be destroyed (12).

Three to ten days after exposure,

the inoculated area may erupt with



Volume 195 #{149}Number 3 Radiology #{149}839

one or more nonpruritic papules or

pustules. These lesions usually me-

solve in days to weeks. Three to four

weeks later, most patients develop
painful regional adenopathy in the
draining proximal lymph modes. Be-

cause the hands and forearms are fre-

quent sites of inoculation, adenopa-
thy often develops around the elbow,

axilla, and head and neck. Specific

areas of ademopathy include, in de-

creasing order of frequency, total up-

per extremity (axillary and epitroch-
lear nodes); neck and jaw (cervical
and submandibular nodes); groin;
and the preauricular, supraclaviculan,
and postauricubam lymphatic chains

(12). Single nodal involvement has

been reported in 44%-85% of patients

(13,14). Multiple modal involvement at

a single site is present in 24% of cases.

The adenopathy usually resolves

within 3 months but can persist for up

to a year (13). Organisms are not usu-

ally cultured from tissue specimens by

using routine microbiologic tech-

niques (14); thus, histologic studies

for CSD may be nonspecific. Warthin-
Starry staining may reveal bacilli (14),

and serologic tests for R henselae are

now commercially available (15).

Malaise, aches, anorexia, headache,

sore throat, and nausea and vomiting

are constitutional symptoms that may
be seen in immunocompetent pa-

tients with CSD (16). Atypical mani-

festations include Parinaud oculo-

glandular syndrome, encephalitis,

meningitis, cerebral arteritis, neuritis,

granubomatous hepatitis, osteomyeli-

tis, thrombocytopenic purpura, pneu-

monia, and mesenteric adenitis

(16,17). In immunocompnomised pa-

tients with human immunodeficiency

virus infection or transplanted or-
gans, a systemic infection due to R
henselae has been described that is

characterized by cutaneous prolifera-

tive vascular lesions (epithelioid hem-
angioma or bacillamy angiomatosis),
subcutaneous modules, and osteolytic

lesions (18); systemic CSD also has

been associated with septic shock af-

ten renal transplantation (19).

Treatment for uncomplicated CSD

is controversial. Some authors believe

that the disease is self-limited, and no

antibiotic has been shown to alter the

course of the disease in previously

healthy patients (13,14,20). Others have
found that intravenous gentamicin is

effective in treatment of the disease (21),
as is oral trimethopnim-sulfamethox-

azole (22). In immunocompromised

hosts with bacillary angiornatosis,

erythromycin and doxycycine have

both produced excellent clinical me-
sults, although extended therapy for

weeks to months may be required
followed by lifelong maintenance in
any patient who experiences a clinical
relapse (22).

Imaging findings in classic CSD de-
pict markedly enlarged lymph nodes

with extensive surrounding edema in
the distribution of lymphatic drainage

proximal to the site of inoculation. In

a previous report of CSD, CT of an

affected epitrochbear node showed a
soft-tissue mass with mixed attenua-

tion and central bow attenuation con-
sistent with a necrotic lymph node

surrounded by edema (6). Our find-
ings on MR images were similar.

In conclusion, CSD is a benign in-

flammatory adenitis caused by at least
two etiologic agents, R henselae and A
f elis. The domestic cat is the vector for

this disease. The resultant necrotic

nodes are often mistaken clinically for

soft-tissue sarcomas or other neo-

plasrns. The diagnosis of CSD should

be suspected in relatively young pa-
tients with lymphadenopathy in the

upper extremity or head and neck
region and a history of exposure to a

cat. Imaging generally does not play a

role in this setting, but findings of a

mass with an inflammatory appear-

ance support the diagnosis. Serologic

confirmation can be obtained, and

surgical intervention most likely can

be averted. Antimicrobial therapy is

probably beneficial in hastening the

resolution of adenitis. Patients sus-
pected of having CSD should, how-
ever, be followed up clinically until
symptoms resolve. U
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