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Abstract : A 6-year-old female Boston terrier dog was presented with seizure episode, forelimb

paraparesis, excessive panting, and ataxia. On physical and neurological examination, episcleral vessel

engorgement, delayed postural reaction, delayed pupillary light reflex (both direct and consensual), and

crossed forelimb were noted. Serum biochemical profiles were not remarkable other than mildly elevated

hepatic enzymes. On cerebrospinal fluid analysis, elevated protein concentration was observed. In

magnetic resonance imaging scans, the left frontal brain lesion with ring enhancement strongly suggested

the presence of intracranial tumor. Concurrently, secondary hydrocephalus and syringomyelia were also

observed. The dog was euthanized at 4 months after initial presentation because of aggravated neurological

signs. This case was definitely diagnosed as an intracranial anaplastic oligodendroglioma based on

postmortem histopathologic examination.
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Introduction

Oligodendroglioma is one of the most common

primary brain tumor in dogs [8]. Brachycephalic

breeds, such as Boxers, Bulldog, and Boston terriers,

are frequently subceptible to oligodendroglioma and

also to other glial tumors (astrocytomas, mixed gliomas)

[4]. Oligodendrogliomas are usually noted in middle

aged to old dogs [6, 21, 24], and most of them arise

in the white matter of cerebral hemispheres,

predominantly in the frontal lobes [23]. Similar to other

types of canine brain tumors, oligodendroglioma is

definitely diagnosed with biopsy sample but surgical

biopsy is invasive methods. In contrast, magnetic

resonance imaging (MRI) is non-invasive and can

provide a very convincing tentative diagnosis and

furthermore characterize some distinguishable feature

from other tumor such as meningioma, choroid plexus

tumors, and ependymomas [4, 17]. Thus, MRI can

serves as a practical tools to arrange therapeutic

intervention and predict prognosis for patients. Brain

tumors are often associated with secondary hydrocephalus

(which is assumed to be obstructive) [20, 22, 25] and

syringomyelia [2, 16].

This case report describes the MRI features, the

clinical and histopathological characteristics of a

spontaneously occurring intracranial oligodendroglioma

complicated with secondary hydrocephalus and syrin-

gomyelia in a Boston terrier dog.

Case Report

A 6-year-old, intact female Boston terrier dog weighing

5.84 kg had a 1-year history of slowly progressive

neurological signs including ataxia, excessive panting,

forelimb paraparesis, anorexia, and episodic seizure.

On presentation, abnormal findings included moderate

depression, severe panting, delayed postural reaction,
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episcleral vessel engorgement, systemic tremor, and

forelimbs paraparesis. The dog also was suspected to

be moderate obtund. Cranial nerve deficits exhibited

delayed pupillary light reflex (both direct and consensual),

decreased menace response, and lateral strabismus.

According to the neurological examination, structural

lesions of the forebrain area presumed to result in

clinical signs. No abnormalities were found on a

complete blood count. Serum chemistry profiles revealed

mildly elevated alanine aminotransferase (55 U/l; reference

range: 13 to 53 U/l).

MRI of the brain was performed with a 0.2-Tesla

scanner (E-scan; ESAOTE, Italy) to image intracranial

structure. T1 and T2-weighted images and contrast

enhanced T1-weighted images were obtained in transverse,

sagittal, and dorsal planes. On T2-weighted images,

hyperintense lesion (poorly delineated hypointense change

on T1-weighted image) was found on the left frontal

lobe (Fig. 1A). Longitudinal fissure was deviated to

right side due to enlarged left lateral ventricle (Fig.

1B). Narrowed mesencephalic aqueduct with secondary

hydromyelia in cervical area was presented on T1 and

T2-weighted midsagittal images (Fig. 1D). Edema sign

was observed, showing increased signal intensity on

T2-weighted images around the mass (more clarified

by contrast-enhanced margins on T1-weighted images).

T1-weighted images were obtained after intravenous

administration of gadolinium-diethylenetriamine pentaacetic

acid (Omniscan; Nycomed, USA) (0.1 mmol/kg). Contrast-

enhanced lesion was smaller than that on T2-weighted

images, showing characteristic “ring enhancement” around

the tumor lesion (Fig. 1C). Prior to cerebrospinal fluid

(CSF) tapping, we administered 15% mannitol (1 g/kg;

CRI for 30 min; Daehan Pharm, Korea) to decrease

intracranial pressure and collected CSF through the

cerebellomedullary cistern. On the CSF analysis, there

Fig. 1. Characteristics of MR images of the dog. (A) On transverse T2-weighted image, hyperintense lesion with mass

effect is observed in left frontal hemisphere (arrow). (B) Longitudinal fissure is deviated to the right side due to enlarged

left lateral ventricle (secondary asymmetrical hydrocephalus) on transverse T1-weighted MR image (arrow). (C) With

transverse MR brain image (T1-weighted, with contrast enhancement) of this dog, note the characteristic “ring enhancement”

around the neoplastic lesion (arrow). (D) On sagittal T2-weighted image, mesencephalic aqueduct is narrowed (black thin

arrow) and syringomyelia (arrow) is observed on the cervical area. Hyperintense lesion is present on the frontal area of

the brain (arrow head).



Intracranial anaplastic oligodendroglioma concurrent with hydrocephalus and syringomyelia in a Boston terrier dog 95

were no remarkable findings and CSF electrophoresis

confirmed increased total CSF protein (198 mg/dl;

reference range: < 25 to 35 mg/dl). Especially albumin

was markedly increased to 147.1 mg/dl. Albumin Quotient

([CSF albumin/Serum albumin] × 100) was elevated to

4.5 (normal range; < 2.35), suggesting an altered

blood-brain barrier (BBB). Results of canine distemper

virus infection by the reverse transcription polymerase

chain reaction (RT-PCR), toxoplasma IgG/IgM (Neodin

Vetlab, Korea), fungal culture, and bacterial culture

examination were negative in CSF. Based on the MRI

and clinical findings, intracranial glioma was suspected.

Because the owner did not want surgical debulking of

the lesion, we performed chemotherapy with supportive

therapy. As an initial therapy, prednisolone (Prednisolone;

Korea Pharma, Korea) (1 mg/kg, PO, BID), lomustine

(Lomustine; medac GmbH, Germany) (60 mg/m2, PO,

q 6 weeks), and furosemide (Lasix; Handok Phama,

Korea) (2 mg/kg, PO, BID) were administered. Although

clinical signs had been progressively improved during

first two months of therapy, improvement and deterioration

of symptoms were repeated during the last period of

treatment. Phenobarbital (Phenobarbital; Binex, Korea)

(3 mg/kg, PO, BID) was added for the control of

seizure activity after two months of initial therapy. The

patient underwent seizure episode, vomiting, mental

disorder (aggression), and barking at the end stage.

Finally, the patient was euthanized because of worsening

neurologic dysfunction at the fourth month from initial

presentation.

At gross necropsy findings, grayish and gelatinous

mass (measuring 1.0 × 1.5 × 1.0 cm) was found on left

forebrain (Fig. 2). The ipsilateral dilation of the left

lateral ventricle also was confirmed. The lesion sample

was 10% phosphate buffered formalin-fixed, embedded

in paraffin, and stained with hematoxylin and eosin (H

& E). On histopathologic examination, abnormal

neoplastic cells arranged in cords or in clusters were

extended from lateral ventricle to white matter of

cerebrum. Most of neoplastic cells had irregular

hyperchromatic nuclei with paracentral nucleoli and

poorly stained cytoplasm. Some area showed perinuclear

halo characterized by typical “fried-egg” appearance

(Fig. 3).  Furthermore, frequent mitoses (1 or 2/high

power field), microvascular proliferation with the

formation of  glomeruloid vascular tufts, and multifocal

necrosis, meaning anaplastic characteristics of oligo-

dendroglioma were observed (Fig. 3). Occasionally

gray mucinous materials were presented in the small

area of intercellular cavity. Histopathologically, this

tumor arose in the white matter of cerebral

hemispheres in the left frontal lobe and the brain lesion

was identified as an oligodendroglioma. Based on

World Health Organization (WHO) scale system of

tumor of domestic animals [12], this oligodendroglioma

was classified into anaplastic (malignant) oligodend-

rogliomas (Grade III). 

Discussion

Oligodendroglioma is a tumor of the oligodendroglial

cells found within the white matter of the central

Fig. 2. A soft and gelatinous gray-tan mass at the rostral portion of the left cerebral hemisphere (arrows) and severe dilation

of the lateral ventricles are observed.
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nervous system [24]. In this case, oligodendroglioma

arose in the left cerebral hemisphere, with the

neoplastic oligodendroglial cells of the white matter

based on histopathologic examination. According to a

recent retrospective study described previously [18],

most of the primary intracranial neoplasms (including

oligodendroglioma) were located in the telencephalon,

being consistent with this case. Forebrain neoplasms

tend to cause clinical signs of dysfunction such as

seizure activity, behavior changes, circling (typically to

the side of the lesion), head-pressing, visual deficits,

and hemi-inattention (hemi-neglect) syndrome [1, 12,

15], which is also consistent with clinical signs of the

present dog, such as progressive seizure episodes,

behavioral abnormalities (barking and aggressiveness),

forelimb paraparesis, delayed pupillary light reflex, and

mental changes.

In MRI findings of this case, “ring enhancement”

was noted, showing a circular ring of contrast enhance-

ment surrounds non-enhancing tissue. It has been

associated with several neoplastic and non-neoplastic

brain diseases. However, ring enhancement is often

associated with gliomas [4]. According to one retro-

spective study [14], contrast-enhanced MRI of intracranial

oligodendroglioma showed strong ring enhancement. A

report [3] of human medicine described that contrast

enhancement of the lesion means the high grade

(anaplastic) oligodendroglioma. An oligodendroglioma

is usually moderately cellular, and the tumor cells have

uniformly round, homogenous nuclei, and a swollen

clear cytoplasm [5]. Generally, “fried-egg” appearance

including poorly stained cytoplasm and atypical hyper-

chromatic nuclei is a characteristic morphologic feature

of oligodendroglioma. However, the most recent WHO

classification system of human medicine divides

oligodendrogliomas into low-grade (Grade II) and high-

grade (Grade III, anaplastic) tumors. The important

histologic differences between these two grades are the

presence of frequent mitoses, vascular proliferation, or

necrosis in the anaplastic tumors [12].

In this case, the owner did not want surgery or

radiation therapy. Therefore, we conducted chemotherapy

and supportive therapy. We used oral lomustine, one

of nitrosourea compounds. These agents readily cross

the BBB and are used to treat human intracranial

gliomas. Several reports indicate that nitrosourea com-

pounds may play an important role in the chemothera-

peutic treatment of gliomas; survival times ranging

from 7 to 11 months have been documented [4]. 

According to the reports of human medicine

Fig. 3. On histopathologic examination, glomerulus-like microvascular proliferation is present (black arrows). Furthermore,

frequent mitotic figures are observed, meaning anaplastic characteristics of oligodendroglioma (H & E, × 100) (A). The

nuclei of tumor cells are pleomorphic and hyperchromatic with the typical perinuclear halos or “fried egg” appearance

(white arrows) (H & E, ×400) (B). 
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described previously [11, 13], a relationship between

syringomyelia and brain tumors already has been

identified. Then, an association of hydrocephalus with

syringomyelia has been reported in veterinary medicine

[7, 10, 19] and one recent case report described about

a case of cervical syringomyelia secondary to a

brainstem tumor [2]. Most currently, one case of a

brainstem meningioma concurrent with acquired cervical

syringomyelia in a dog was reported [9]. In this present

case, secondary hydrocephalus and syringomyelia as

well as primary intracranial oligodendroglioma with

histologic malignancy occurred, therefore, clinical signs

and deterioration of the patient’s condition might be

more severe, resulting in the shorter survival time (4

months) compared to the previous reports. 

Conclusion

This case report describes the MRI features, the

clinical and histologic characteristics of a spontaneously

occurring intracranial anaplastic oligodendroglioma

concurrent with hydrocephalus and syringomyelia in a

Boston terrier dog. Furthermore, morphologic alterations

of this oligodendroglioma and complicated secondary

hydrocephalus with syringomyelia might have poor

prognostic value and response to chemotherapy for this

dog.
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