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Primary Intra-Axial B-Cell Lymphoma in a Cat
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ABSTRACT. A 3-year-old spayed, female, domestic shorthair cat presented in the recumbent position.  Clinical examination revealed
decreased consciousness and ataxia.  Neurological findings suggested a lesion in the forebrain and brainstem, and magnetic resonance
imaging (MRI) of the brain was performed.  A nodular lesion approximately 1 cm in diameter in the left parietal lobe, overlying the
temporal lobe, was observed on MRI scans.  T2-weighted images revealed iso- to slightly low-intensity signals in the cerebral white mat-
ter.  The lesion was detected as low-intensity signals by T1-weighted images and was emphasized by enhanced T1-weighted images.
The cat died on the 3rd hospital day.  By complete pathological examinations including immunohistochemical investigations, the cat was
diagnosed as primary intra-axial B-cell lymphoma.
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Introduction of magnetic resonance imaging (MRI) into
the clinical care of small animals has drastically improved
the accuracy of imaging diagnosis, enabling better decisions
for appropriate treatment or surgery.  Currently, MRI is
mainly applied to the central nervous system (CNS), includ-
ing the intracranial region and spinal cord [7, 8, 12].

Primary CNS lymphomas in cats have been reported pre-
viously [1, 5, 7, 11, 13].  Most cases of the tumors are extra-
dural within the spinal canal, and most affected cats are
Feline leukemia virus (FeLV)-positive [1, 7, 13].  Lympho-
mas located primarily in the brain have rarely been reported
in cats [5, 11].  This paper describes MRI and clinicopatho-
logical features of the CNS primary B-cell lymphoma in a
cat.

A 3-year-old spayed, female, domestic shorthair cat (3.4
kg) presented in the recumbent position.  According to the
owner’s information, the cat had fallen from a bed few days
ago.  Clinical examination revealed decreased conscious-
ness and ataxia.  Body temperature, heart rate, and respira-
tory rate were within normal limits.  Neurological
examination revealed proprioceptive deficits in all limbs.
Palpebral, corneal, and papillary light reflexes, as well as
olfaction were depressed, and menace response was absent.
Neurological findings suggested a lesion in the forebrain
and brainstem.  The results of complete blood count (CBC)
and blood chemistry profile were within normal ranges.
FeLV and feline immunodeficiency virus (FIV) tests (Snap-
FeLV/FIV Combo, IDEXX LABORATORIES, Tokyo,
Japan) were negative.

Magnetic resonance imaging (MRI) of the brain was per-

formed at 0.3 tesla (Hitachi Airis II, Hitachi Medical Sys-
tems, Tokyo, Japan).  Sequences included a fast spin echo
(FSE) T2 and a spin echo (SE) T1 on the sagittal, transverse,
and dorsal planes, as well as a fluid attenuated inversion
recovery (FLAIR) with cerebrospinal fluid (CSF) suppres-
sion on the transverse plane.  Following intravenous injec-
tion of meglumine gadopentate (Magnevist, Bayer Health
Care, Osaka, Japan) at 93.8 mg/kg, T1-weighted (Gd-T1W)
images were obtained.  A nodular lesion approximately 1
cm in diameter in the left parietal lobe, overlying the tempo-
ral lobe, was observed on MRI scans.  T 2-weighted (T2W)
images (Fig. 1A) and FLAIR (Fig. 1B) detected iso- to
slightly low-intensity signals in the white matter; T1-
weighted (T1W) images (Fig. 1C) revealed low-intensity
signals; Gd-T1W images (Fig. 1D) detected intense
enhancement.  A markedly high-signal area on T2W and
FLAIR images surrounded the nodular lesion.  Left tran-
stentorial and tonsillar herniations were observed (Fig. 2).
Cerebrospinal fluid was not obtained because of the tonsillar
herniation.

The findings suggested the presence of a glial tumor com-
pared with the previous report [12].  Immediate intracranial
decompression was required because of decreased con-
sciousness and tonsillar herniation.  To reduce intracranial
pressure, medical treatment including mannitol (Mannitol,
Kowa, Tokyo, Japan; drip infusion at 2 g/kg for 30 min),
furosemide (Lasix, Sanofi Aventis, Tokyo, Japan; 0.7 mg/
kg IV), and prednisolone (Predonine, Shionogi, Osaka,
Japan; 1 mg/kg SC BID) were administered. At the same
time, ranitidine hydrochloride (Zantac, Daiichi Sankyo,
Tokyo, Japan; 2 mg/kg IV BID) and cefalexin (Rasenazolin,
Nichi-iko, Toyama, Japan; 22 mg/kg IV BID) were admin-
istered. Following medical treatment, the cat regained the
ability to stand up and the level of consciousness slightly
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improved; however, the clinical condition still fluctuated
presenting the improvement and worsening of symptoms.
The cat died on the 3rd hospital day.  Complete necropsy
was performed after obtaining owner’s permission.

At necropsy, gross lesion was not evident in the brain;
however, the left cerebral hemisphere showed mild to mod-
erate swelling.  By cross-section of the brain, there was a
heterogeneous, fragile lesion in the left temporal lobe corre-
sponding to the findings of MRI images (Fig. 3).  Cytologi-
cal examinations using the stamp smear of the lesions
revealed the proliferation of atypical round cells, presum-

ably neoplastic lymphocytes.  Significant gross lesion was
not observed in the spinal cords and other visceral organs.

Histopathological examination revealed the neoplastic
lesions in the left cerebral temporal lobe.  The neoplastic
foci composed of infiltrative proliferation of small- to inter-
mediate-sized, markedly atypical round cells.  The tumor
cells had enriched cytoplasm and round to oval atypical
round to oval nuclei with obvious nucleoli.  Tumor cells
were diffusely infiltrated the cerebral white matter.  The
neoplastic round cells also aggregated and proliferated in
the perivascular spaces.  Similar perivascular accumulates

Fig. 1. (A) T2W images on the transverse plane. T2W images detecting iso- to slightly low-intensity signals compared to those of the
brain parenchyma. The nodular lesion is surrounded by markedly high signal regions. (B) FLAIR on the transverse plane.  FLAIR
images detecting iso- to slightly low-intensity signals, and the nodular lesion is surrounded by markedly high-intensity signal regions.
(C) T1W images on the transverse plane. T1W images detecting low-intensity signals. (D) Gd-T1W images (after an intravenous
administration of meglumine gadopentate) on the transverse plane.  Intense enhancement is demonstrated.
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and infiltrative lesions were also found multifocally in the
cortex (Fig. 4).  Mild perivascular aggregates of the tumor
cells were also recognized in several cerebral regions other
than temporal lobe, while no significant histological lesions
were observed in the spinal cords.  In the spleen and other
systemic lymph nodes including the superficial cervical,
mandibular, axillary, popliteal, inguinal, and mesenteric
lymph nodes, the follicles and lymphatic sinus structures
were effaced, and a few typical round cells found in the
brain were scatted.  No atypical round cells were observed
in the kidney, liver, lung, and heart.

To elucidate the nature of neoplastic round cells, immu-
nohistochemical examinations were performed using Envi-
sion Polymer reagent (Dako-Japan, Kyoto, Japan) with
autoclave pretreatment.  As primary antibodies, rabbit
serum against human CD 3 (T cell marker [5], Dako-Japan)
and mouse monoclonal antibodies against human HLA-DR
(histiocyte-monocytes marker, Dako-Japan) and human B-
lymphocyte antigen-36 (BLA-36, B cell marker [11], Dako-
Japan) were used.  The majority of the neoplastic round cells
were intensely positive for BLA-36 (Fig. 5).  There were
few CD3- and HLA-DR positive cells in the neoplastic foci
of the brain.  Based on these pathological features, the
present case was diagnosed as primary intra-axial B-cell
lymphoma.

Malignant lymphoma is the second most common sponta-
neous tumor of the CNS in cats.  In cats and dogs, the CNS
involvement in lymphomas usually occurs as part of a mul-
ticentric process [13].  In cats, primary CNS lymphomas are
rare and usually involve the spinal cord [1, 8, 13].  Lympho-
mas in the brain, involving the third ventricle, olfactory
bulb, leptomeninges, thalamus, hypothalamus, and cere-
brum, have been reported in cats [5, 9].  Most reported cases
of intracranial lymphomas in humans have derived from B-
cells [4].  In cats, B- and T-cell lymphomas in the brain
parenchyma, 1 case each [7, 9], have been reported.  The
precise incidence of primary brain B-cell lymphoma in
felines is unclear, as in humans.

Fig. 2. T2W image on the midsagittal plane.  Parencephalocele is
observed.

Fig. 3. Transverse section at the level of the caudate nuclei of
brain.  A heterogeneous, fragile lesion, compared to the sur-
rounding brain parenchyma, is present in the left temporal lobe.

Fig. 4. Histologic section of the brain parenchymal mass. Small-
to middle-sized atypical round cells with rich cytoplasm and
round-to-oval atypical nuclei containing apparent nucleoli pro-
liferate, forming a solid lesion and infiltrating brain paren-
chyma. Tumor cells are unicellular and mainly infiltrate into the
cerebral white matter and simultaneously aggregate and prolif-
erate in the perivascular spaces. (HE staining, × 200).

Fig. 5. Immunohistochemical staining of brain tissue with BLA-
36. The majority of cells are stained for cytoplasmic BLA-36,
indicating their B-lymphocyte origin.
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There have been a limited number of reports on the MRI
findings of parenchymal lymphomas of the brain in cats.  In
a report evaluating 46 cases of feline intracranial tumors
[12], 6 were intracranial lymphomas.  In 5 of these 6 cases,
MRI confirmed the neoplastic lesions.  The lesions were
located in the supratentorial region in 4 of the 5 patients and
in the brain parenchyma in 2 of the 4 patients.  High-inten-
sity signals were detected on T2W images in the 4 patients,
and iso-intensity signals were detected in 1 of the 5 patients.
Iso- to low-intensity signals were detected on T1W images
in all the patients whose lesions were enhanced by contrast
medium.  However, the enhancement was heterogeneous in
3 of the 5 patients.  Widespread cerebral edema was
observed in all the patients, but cerebral herniation was not
present in any patient.  In the same report, 4 were glial
tumors [12].  All cases were intra-axial and were described
as round or lobulated. The tumors were high-intensity sig-
nals on T2W images and low-intensity signals were
detected.  Intensity of contrast enhancement was variable,
but all patients had ring enhancement.

In the present cat, the tumor showed an irregular shape on
MRI scans, iso- to slightly low-intensity signals in the white
matter were detected on T2W images, and transtentorial
herniation and tonsillar herniation were noted.  These find-
ings are different from those in the abovementioned report.
The MRI findings in the present cat and those of previous
reports suggest variations in the characteristics of intracra-
nial lymphomas in cats.

In humans, neoplastic lymphocytes with severe morpho-
logical atypia infiltrate into the brain parenchyma that sur-
rounds a primary mass, hampering its complete surgical
removal.  Nowadays, good outcomes are obtained by the
combination of radiotherapy and chemotherapy [2].  High-
dose methotrexate was administered to patients with partic-
ularly good outcomes, followed by whole brain irradiation
(30 Gy) [6].  In veterinary medicine, no therapeutic
approach has been established for intracranial primary lym-
phomas; however, a combination of radiotherapy and che-
motherapy should be considered owing to the systemic
nature of the tumors.

In cats, serologic studies have established a strong corre-
lation between FIV or FeLV infection and lymphoprolifera-
tive malignancies [1, 3, 10], although some cats with
leukemias/lymphomas are consistently negative for circulat-
ing FIV or FeLV [3, 10], as in the present cat.

In conclusion, the paper demonstrated the MRI and
pathological features of feline intra-axial B-cell lymphoma.
The MRI findings of the tumor obtained were slightly dif-
ferent from those of previous cases, presumably due to the
heterogeneity of lymphomas.  To know the detailed biolog-
ical natures of CNS primary lymphomas in cats, further case
studies with information of MRI and cell typing of the lym-
phomas, will be needed.
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