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CASE REPORT

Toxoplasma gondii brain
granuloma in a cat: diagnosis using
cytology from an intraoperative
sample and sequential magnetic
resonance imaging
A cat with a history of seizures and clinical suspicion of forebrain

disorder underwent a brain magnetic resonance imaging. A space-

occupying lesion was identified in the left temporal lobe. The mass

was surgically removed, and cytological, histological and

immunohistochemical examinations documented the presence of

Toxoplasma gondii. A definitive diagnosis of an intracranial T gondii

granuloma was made. The cat was treated with clindamycin and

phenobarbital and the seizures did not recur. After 10 months,

a second magnetic resonance imaging showed severe brain atrophy,

but T gondii granuloma recurrence was not noted. Twenty-onemonths

after surgery, the cat’s condition deteriorated, and another magnetic

resonance imaging showed a presumptive recurrence of T gondii

granuloma. In cats, T gondii granuloma must be considered as

a differential diagnosis even when only a single intracranial mass is

present. Cytology and magnetic resonance imaging can be useful in

making a definitive diagnosis and to follow the evolution of the lesion.
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INTRODUCTION

Toxoplasma gondii is an obligate intracel-
lular coccidian parasite and cats are the
definitive hosts. All warm-blooded ani-
mals, including cats and human beings,
may become infected after the ingestion
of tissue cysts and oocysts and central ner-
vous system (CNS) involvement is pos-
sible (Summers and others 1995, Dubet
and Lappin 1998).

The present report describes clinical,
magnetic resonance imaging (MRI) and
pathological findings in a cat with a focal
intracranial T gondii granuloma. To the
authors’ knowledge, a cat with a brain
space-occupying lesion caused by T gondii
has only been documented in one previous
report (Pfohl and Dewey 2005).

CASE HISTORY

A 12-year-old, neutered male, domestic
shorthair cat was referred with a one week
history of partial seizures. Noisy breath-
ing had been noted two months before
presentation.

The cat had been vaccinated regularly
and lived indoors with two other appar-
ently healthy cats. On admission, the cat
was depressed, reluctant to move and cir-
cled to the left. The physical examination
was unremarkable apart from thorax aus-
cultation with a diffuse harsh bronchove-
sicular sound. Neurological examination
showed severe depression, subtle left cir-
cling, postural reaction deficits on the
right side and an absent menace response
in the right eye. A left forebrain disorder
was suspected. Clinical differential diag-
noses included neoplasia and a cerebro-
vascular accident. Other diagnoses such
as encephalitis were not excluded. During
hospitalisation two seizures occurred, and
therapy with 2�5mg/kg oral phenobarbital
(Gardenale; Sanofi Aventis) twice a day
was started.

Blood tests were performed and brain
MRI scans were obtained. The haemo-
gram was normal, and serum biochemical
analyses showed mild hypoalbuminaemia
(2�6 g/dl; normal range 3�0 to 4�5 g/dl),
hyperglobulinaemia (4�0 g/dl; normal
range 2�6 to 3�2 g/dl) and decreased iron
level (89 lg/dl; normal range 110 to
170 lg/dl). An increase in all globulins,
in particular of type c, was noted. ELISA
tests for feline immunodeficiency virus
(FIV) and feline leukaemia virus gave neg-
ative results. Thoracic radiographs showed
a diffuse interstitial pattern. Abdomen
ultrasound examination was normal.

The cat was anaesthetised with 3pro-
pofol (Rapinovet; Schering-Plough) and
isoflurane (Isoba; Schering-Plough) and
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a brain MRI study was performed with
spin echo (SE) T1- and T2-weighted
imaging (SET1WI=TR 600 and TE 18;
SET2WI=TR 3200 and TE 100) on trans-
verse, sagittal and dorsal planes using
a 0�2 T unit (Vet-MR; ESAOTE). SET1-
weighted imaging was repeated after an
intravenous injection of 0�1 mmol/kg
gadolinium (Magnevist; Schering-Plough).
A severe mass effect with mid-line shift
toward the right side was noted. The signal
of the left temporoparietal lobes was iso-
hypointense on SET1-weighted images
and irregularly hyperintense on SET2-
weighted images (Fig 1). The hyper-
intense signal involved the white matter
more than the grey matter, suggesting
the presence of oedema. After gadolinium
injection, an oval, regularly enhanced
mass, measuring 8�12 mm, with dural
enhancement, and smooth, quite distinct
margins was noted on the left temporal
lobe (Fig 2). A mildly hypointense ring
surrounded the mass. Although an intra-

axial location was not definitely ruled
out, the extra-axial origin was thought
to be more likely. Meningioma and
lymphoma were both considered as part
of the differential diagnosis. A cerebrospi-
nal fluid (CSF) tap was not performed
because an increase in intracranial pressure
was suspected.

A lateral rostrotentorial craniotomy was
performed and the left temporal lobe was
exposed. After dural incision, a well-
defined reddish area was seen at the level

of the cerebral cortex. Considering the
intra-axial localisation of the lesion, part
of the temporal lobe was removed, includ-
ing the mass and a thin layer of apparently
normal cerebral tissue surrounding it.
Cytological examination was performed
by smearing two small fragments of the
lesion onto a slide using the squash prep-
aration technique, and these were then
stained used an automatic slide stainer
(7100 Aerospray Slide Stainer; Wescor-
Logan) with May-Grünwald-Giemsa
stain.

The results showed severe reactive glio-
sis with mixed inflammation and necrosis.
Round encapsulated structures were occa-
sionally observed: they varied in size from
15 lm to more than 100 lm, showing
a thin (,0�5 lm) transparent capsule sur-
rounding a number of elongated nucleated
structures identified as Toxoplasma species
(Fig 3).

Histological examination was per-
formed by fixing the sample in 10 per cent
neutral buffered formalin, then embed-
ding it in paraffin wax and routinely
staining it with haematoxylin and eosin.
Multi-focal areas of necrotising inflamma-
tion associated with perivascular cuffings,
reactive gemistocytic astrocytosis and
many pseudocysts and tachyzoites were
seen in the neuropil. Immunohistochem-
istry was performed using primary poly-
clonal goat antibody anti-T gondii (1:4000
VMRD; Pullman) and confirmed the pres-
ence of Toxoplasma infection (Fig 4).

The definitive diagnosis of an intracra-
nial T gondii granuloma was made and
20 mg/kg clindamycin (Antirobe; Pfizer)
was administered orally twice a day. The
cat was discharged and checked again after
six weeks: no more seizures occurred,
thorax radiography and the harsh lung
sounds had improved, globulin levels
had decreased and only subtle neurologi-
cal deficits, referable to a left forebrain
lesion, were present on neurological
examination. Both clindamycin and
phenobarbital were discontinued.

Ten months after surgery, examination
of the cat did not show any neurological
deterioration and an MRI scan showed
no recurrence of the T gondii granuloma.
Nevertheless, severe atrophy of the left
brain hemisphere with subsequent
monolateral ex-vacuo hydrocephalus and

FIG 1. Transverse spin echo (SE) T1-weighted
image (A) and transverse SET2-weighted image
(B). Note the mid-line shift toward the right
side, the iso-hypointense signal (A) and
hyperintense signal (B) especially involving the
white matter, compatible with oedema

FIG 2. Spin echo T1-weighted images after
gadolinium injection on transverse plane (A),
sagittal plane (B) and dorsal plane (C). Note the
regularly enhanced mass on the left temporal
lobe, surrounded by a mildly hypointense ring
(A, B) and with dural tail (C, white arrow)
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mid-line shift toward the left side were
noted (Fig 5).

Approximately 21 months after sur-
gery, the cat was presented with a one
month history of progressive depression.
Neurological evaluation showed severe
depression, mild left circling, propriocep-
tive deficits and an absent menace re-
sponse on the right side. A brain MRI
scan was performed, and a left temporal
mass with the same features as the first
one, except bigger in size measuring
11�16 mm, was noted (Fig 6). The
owner chose not to continue with further
examinations and medical therapy with
clindamycin was started. A slight improve-
ment was observed after two weeks, and

a worsening of clinical signs was not noted
over the following two months.

DISCUSSION

Toxoplasma gondii can be the causative
agent of disease in warm-blooded animals
and human beings. Many organs are com-
monly involved including the lungs, brain,
liver, skeletal and heart muscles, and eyes
(Dubet and Lappin 1998). Nevertheless,
human and veterinary patients are often
referred for clinical signs indicating only
CNS involvement (Summers and others
1995, Dubet and Lappin 1998). T gondii
can cause non-suppurative meningoence-

phalomyelitis (Summers and others
1995, Dubet and Lappin 1998). Chronic
and subclinical infection may persist for
the life of the host and rarely, particularly
in cats, encysted organisms are seen on
brain pathology as an incidental finding
(Summers and others 1995). In human
beings, even if single lesions tend to be
rarer, both focal and disseminated lesions
caused by T gondii are reported (Andreula
and others 2001, Hansman Whiteman
and others 2002).

Different MRI brain patterns are linked
to different stages of toxoplasmosis, and

FIG 3. Cytology at 1003 magnification shows a round encapsulated structure interspersed
among inflammatory cells. Note the thin (,0�5 mm) transparent capsule surrounding a number
of elongated nucleated structures referable to Toxoplasma species

FIG 4. Immunohistochemistry shows two Toxoplasma gondii pseudocysts along with a number
of tachyzoite elements on an inflammatory background characterised by lymphocyte, plasma cell
and reactive astrocyte proliferation. (Avidin-biotin peroxidase complex immunostain, Carazzi’s
haematoxylin counterstain, high magnification)

FIG 5. Transverse spin echo T1-weighted
images after gadolinium injection (A, B, C).
Note the left forebrain atrophy, the
hydrocephalus and the slight mid-line shift
toward the left side. No lesion recurrence was
evident
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these are well documented. Initially, dis-
seminated and badly defined areas, which
are slightly hypointense on T1-weighted
image and hyperintense on T2-weighted
image with poor contrast enhancement
compatible with oedema, suggest the pres-
ence of encephalitis. Over time, these
lesions tend to become closer to an abscess
characterised by a necrotic core, which is
hyperintense on T2-weighted image and
hypointense on T1-weighted images, and
ring enhancement on T1 images after con-
trast medium administration (Andreula and
others 2001, Hansman Whiteman and
others 2002).

Usually, in cerebral canine and feline
toxoplasmosis, the lesions are multi-focal
(Dubet and Lappin 1998, Graham and
others 1998, Summers and others 1995,
Negrin and others 20064 ). However, in
the cat in the case reported here, a single
space-occupying lesion caused by T gon-
dii, with strong and homogeneous con-
trast enhancement, was noted on MRI
examination. To the authors’ knowledge,
only a single cat with similar MRI features
and surgical removal of an intracranial
T gondii granuloma was documented
(Pfohl and Dewey 2005). In particular,

a focal mass with regular contrast enhance-
ment, thought to be a meningioma, was
identified in both cases. Most probably,
in both cats and human beings with intra-
cranial toxoplasmosis, the MRI appear-
ance can be variable depending on the
stage of disease. However, considering the
similarities between the two reported cats,
a focal andhomogeneously enhancingmass
could represent one of the typical MRI
patterns of cerebral toxoplasmosis in cats.

In human beings, MRI is unable to dis-
tinguish intracranial toxoplasmosis from
lymphoma, and more specific examina-
tions (such as thallium 201 brain SPECT)
are needed to achieve a definitive diagnosis
(Andreula and others 2001, Hansman
Whiteman and others 2002, Grossman
and Yousem 2003). Based on the present
report, even in cats, MRI is not able to dif-
ferentiate a focal inflammatory problem
caused by T gondii from neoplasia (such
as meningioma or lymphoma).

Several serological tests (including indi-
rect fluorescent antibody test and ELISA)
can help to identify T gondii, but one of
the main problems is distinguishing
chronically infected and asymptomatic
patients from diseased ones (Piergili Fior-
etti 2004). In the cat in the present report,
serological tests were not performed
because of their limitations and because
a protozoan disease was not suspected.
Routine haematological and biochemical
analysis may be abnormal but never
pathognomonic. Positive CSF titres may
be a false result and false-negative results
can occur with PCR (Piergili Fioretti
2004). CSF tap was not performed in
the cat reported here, owing to the suspi-
cion of an intracranial pressure increase.

Definitive diagnosis can be reached by
mouse inoculation or by direct identifica-
tion of the parasite on immunohistochem-
istry (Dubet and Lappin 1998, Piergili
Fioretti 2004).

To the authors’ knowledge, the patient
in the present report represents the first case
of an antemortem cytological diagnosis of
toxoplasmosis in a cat. This finding encour-
ages the use of cytological examination,
especially in cases of multiple or unremov-
able intracranial lesions to reach a definitive
diagnosis and start appropriate medical
treatment. In human medicine, serial
MRI examinations are useful in following

the evolution of brain lesions during med-
ical therapy and determining the efficacy
of therapy (Andreula and others 2001,
Hansman Whiteman and others 2002).

MRI study performed 10 and 21months
after surgery showed for the first time the
clinical evolution of a single inflammatory
brain lesion caused by T gondii in a cat.
On the first examination, severe atrophy
of the brain, probably because of vascular
damage that occurred during the surgical
procedure, was noted, but no alterations
attributable to the parasite were evident,
suggesting a resolution of the granuloma.
Overall, the cat was well up to about 21
months after surgery. Unfortunately, at that
time, depression was noted and a second
MRI examination showed a left forebrain
mass, a presumptive recurrence of the
T gondii granuloma. As in human beings,
it is possible to assume that in cats MRI
could be a useful tool inmodulating therapy
according to the evolution of the lesion.

It is interesting to note that frequently
human beings with T gondii infection
are immunocompromised, because of cur-
rent infection with HIV (Andreula and
others 2001, Hansman Whiteman and
others 2002, Greenberg and others 2004).
In this cat, as in the previously docu-
mented case, serological tests for FIV were
negative and concurrent diseases were not
identified. Therefore, CNS toxoplasmosis
is also to be suspected in apparently im-
munocompetent cats.

Conclusions
The present case report highlights the
importance of including T gondii in the
differential diagnosis when a single intra-
cranial mass is present on MRI examina-
tion in cats. A presumptive diagnosis can
be based on serological tests and PCR, but,
when possible, histological or cytological
examination obtained by mass removal
or biopsy should be considered in order
to achieve a definitive diagnosis of toxo-
plasmosis. MRI is useful in documenting
the evolution of the lesions caused by
T gondii during and after medical therapy.
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