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Meningioma in a Woodchuck Exhibiting Central Vestibular Deficits
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ABSTRACT: An 11-yr-old captive-raised male
woodchuck (Marmota monax) presented with
ataxia, poor balance, left-sided weakness, cir-
cling to the left and nystagmus with the fast-
phase directed towards the left. The clinical signs
were compatible with a central vestibular deficit

syndrome. Necropsy and histologic findings re-
vealed a meningotheliomatous meningioma

centered over the ventrolateral left pons and
medulla along with acute bronchopneumonia,
chronic glomerulopathy, interstitial nephritis,
and phthisis bulbi.

Key words: Woodchuck, Marmota monax,

meningioma, central vestibular deficits, bron-
chopneumonia, glomerulopathy, case history.

The woodchuck, or groundhog (Mar-

mota inonax: Rodentia; Sciuridae), ranges

from the Atlantic coast of the United States

and Newfoundland to northern Idaho and

Alaska in North America. In addition, the

woodchuck has been used successfully in

the laboratory, especially as an animal

model for hepatitis B virus (Fine et al.,

1986). Thus, a significant amount of clin-

ical and pathological data is available on

captive woodchucks (Snyder, 1985). Me-

ningioma has not been reported in this

species. Herein we describe a woodchuck

with a clinical presentation of central yes-

tibular deficits with pathological findings

of a meningothehiomatous meningioma,

acute bronchopneu mon ia, chronic gb-

merulopath�, interstitial nephritis and

phthisis buibi.

On 21 July 1986 an 11-yr-old male

woodchuck was presented to the Wildlife

Clinic of Tufts University School of Vet-

erinary Medicine (North Grafton, Massa-

chusetts 01536, USA). Since being found

orphaned at a young age, this woodchuck

was raised at the Massachusetts Audubon

Society Drumlin Farm in an indoor-out-

door pen that was accessible to children.

Two mo prior to presentation, the animal

experienced an acute episode of poor bal-

ance, circling and collapse with subse-

quent recovery. On the day before pre-

sentation, the woodchuck experienced a

second, more severe episode.

Upon presentation, it exhibited ataxia,

poor balance, non-purposeful limb move-

ments, left-sided weakness, circling to the

left and nystagmus with the fast-phase di-

rected towards the left. A blood sample

revealed a packed cell volume of 24%, total

solids of 6.8 g/dl and marked hypochro-

masia of red cells with many target cells

present. The white blood cell total count

was 8,657 with a differential of 77% seg-

mented neutrophils, 7% band neutrophils,

12% lymphocytes and 4% monocytes.

These clinical pathology findings suggest-

ed the presence of a chronic, nonregener-

ative anemia with a left shift in the leu-

kogram, indicating the presence of an

infection. Abnormalities were not present

on dorsoventral or lateral whole body ra-

diographs. By the next day, the neurolog-

ical status had deteriorated as evidenced

by episodes of rolling and an inability to

self-right from dorsal recumbency. Al-

though the animal’s appetite remained

good, it exhibited dysphagia and subse-

quent respiratory problems. Considering

the animal’s advanced age and the severity

of its problems, euthanasia was elected (6

ml intracardiac T�61#{174}euthanasia solution,

Hoechst-Roussel, Agri-Vet Company,

Somerville, New Jersey 08876, USA). Nec-

ropsy was performed immediately after

euthanasia. Tissue samples were fixed in

10% neutral buffered formalin solution.
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FICL.RE 1. Ventral view of the dissected brain of a woodchuck demonstrating a subdural mass occupying

the ventrolateral left ports and extending over the midline to compress the right side. Arrows indicate the

borders of the mass. The dura mater has been removed.
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Paraffin sections of multiple tissues were

stained with hematoxyhin and eosin (H&E).

Removal of the cranium revealed a sub-

dural, circumscribed red-grey mass mea-

suring 1.0 x 2.5 x 1.0 cm (Fig. 1). This

mass was located adjacent to the left pons

and medulla on the ventrolateral surface

of the brainstem at the level of the vestibu-

locochlear nerve exiting from the rostral

medulla (cranial nerve ��III). Transverse

sections of the brain showed severe

compression of the left rostral brainstem

with the fourth ventricle compressed to the

right of the midline. The eyes were grossly

asymmetrical. The right eye measured 1.0

cm in diameter and 0.3 cm in length while

the left eye was 1.8 cm and 0.6 cm, re-

spectively. The right eye was without a

lens and had no optic nerve connection.

All lung lobes were mottled dark red-pink

and air-filled. The liver was characterized

by rounded edges, prominent reticular

pattern and multifocal small, irregular

nodules. Both kidneys exhibited cortical

markings of tan-blue and were mottled red

with multifocal raised regions that were

cystic on section.

Microscopically, the subdural mass con-

sisted of islands and packets of eosinophihic

epithehioid cells with centrally located open

nuclei (Fig. 2). The epithehioid cells ap-

peared syncytial with indistinct cytoplas-

mic boundaries. Perilobular collagen was

evident along with multiple focal collec-

tions of neutrophils and focal myeloid

areas. Brain tissue underlying the mass

showed marked compression atrophy.

Numerous hemosiderin laden gitter cells

surrounded the vascular base of the tela-

choroidea of the fourth ventricle. The

morphologic diagnosis was men ingothe-

hiomatous meningioma of low grade ma-

lignancy.

An extensive alveolar neutrophilic infil-

trate in the lungs accompanied by bron-

chiolar and alveolar fibrin exudate was di-

agnosed as an acute, diffuse and severe

bronchopneumonia. Chronic interstitial

nephritis and glomerubopathy were evi-

denced by abundant locally extensive lym-
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FIu1� RE 2. Photomicrograph of the tumor shown in Figure 1. Morphology varies from solid sheets of

epitheliomatous cells to those with loosely arranged spindle-shaped morphology. H&E.

phocytic interstitial infiltrate, marked dil-

atation of the Bowman’s space of many

gbomeruhi, atrophy of gbomerular tufts and

proteinaceous filtrate filling the urinary

space. Hepatic change was noted as dif-

fuse, moderate centribobular fatty degen-

eration.

The median lifespan of a colony of cap-

tive woodchucks has been reported to be

about 4 yr although a maximum lifespan

of 10 yr was recorded (Snyder, 1985). That

this woodchuck lived to the advanced age

of 11 yr is unusual. Not surprisingly, a

range of lesions were identified.

Most prominent was the large menin-

gotheliomatous meningioma located on the

ventrolateral aspect of the left rostral

brainstem. Unilateral involvement of the

left vestibular nerve only would have re-

sulted in a clinical presentation of a head

and body tilt toward the lesion with a fast-

phase component of nystagmus going away

from the lesion. In this case, the head and

body tilt was directed toward the side with

the subdural mass (left); however, the fast-

phase component was ipsilaterally direct-

ed. This presentation coupled with the his-

tobogical evidence of compression atrophy

of the left vestibular nuclei confirms a di-

agnosis of a central vestibular deficit. De-

Lahunta (1983) described this syndrome

to include a nystagmus whose quick phase

may change directions with changes in

head position, ipsilateral hem iparesis and/

or ataxia, a tendency to roll in one direc-

tion, dysphagia, and a weak jaw tone with

atrophy of masticatory muscles. The clin-

ical signs for this animal match this de-

scription in several respects, particularly

the ipsilateral nystagmus and hemiparesis,

ataxia, and dysphagia. The persistence of

the head tilt directed toward the lesion

rules out a central paradoxical vestibular

disease characterized by a head tilt and

ataxia opposite the side of the lesion (Palm-

er et al., 1974).

The extensive compression atrophy of

the medulla centered at the level of the

vestibular nerve and nuclei possibly led to

degeneration of neural pathways from the

trigeminal motor nucleus, the gbossopha-

ryngeal nucleus and nucleus ambiguous,

to their respective cranial nerves respon-

sible for mastication and swallowing. The
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resulting dysphagia may have predisposed

the animal to multiple aspiration episodes,

thus culminating in an acute, severe sup-

purative bronchopneumonia.

Meningiomas have been well docu-

mented in humans (Russell and Ruben-

stein, 1977), dogs (Patnaik et al., 1986),

and cats (Nafe, 1979); sporadic cases are

reported in other species (Owczarewicz and

Pienkowski, 1972; Sreemannarayana and

Christopher, 1977; Montahi, 1980). While

meningiomas can develop as mesothehial

cell tumors from the cranial and spinal

leptomeninges, intracranial meningiomas

tend to predominate. In the cat, menin-

giomas are the most common central ner-

vous system tumor reported (Nafe, 1979).

In man, the majority of these tumors are

topographically situated on the ventral as-

pect of the brain, most often as a spherical

subdural mass that compresses underlying

nervous tissue. A variety of histological

patterns have been described in the liter-

ature. In man and domestic animals, me-

ningothehiomatous (syncytial) and transi-

tional (psammatous) are the most prevalent

types reported (Russell and Rubenstein,

1977; Patnaik et al., 1986). Histologically,

most meningiomas are benign.

Meningothehiomatous meningiomas

were recently reported to be the second

most prevalent histological pattern ob-

served for intracranial meningiomas in

dogs (Patnaik et al., 1986). However,

brainstem location was a rare finding in

this study, and also of those reported in

cats (Nafe, 1979), and humans. Although

no sex predilection was noted in dogs, mhl#{233}s

predominate in cats (Nafe, 1979) while

there is a clear predominance for women

to be affected (Russell and Rubenstein,

1977). An overwhelming majority of cats

and dogs present with advanced neurolog-

ical signs, while these are much less in

humans. Montahi (1980) has cited the find-

ing of a meningioma in a captive degu

(Octodon degus), also a rodent.

Findings of a chronic interstitial, lym-

phocytic nephritis and severe giomerubo-

pathy are not unusual considering the age

of this woodchuck. In dogs, chronic inter-

stitial nephritis represents the end result

of chronic gbomerubonephritis (Jones and

Hunt, 1983). Several forms of glomerulo-

nephritis exist, none of which have been

singled out as most often responsible for

the chronicity of the lesion. Membranous

gbomerubonephritis has been reported to be

the most frequent cause of the nephrotic

syndrome in humans, and often presents

with an insidious and prolonged course in

domestic animals (Wright et ai., 1976). In

captive woodchucks, Snyder (1985) re-

ported pyebonephritis as being the most

common infectious disease noted at nec-

ropsy.

The shrunken right eyeball (phthisis

bulbi) noted most likely resulted from a

recurrent inflammatory process, possibly

secondary to trauma. The unilateral nature

of the problem along with histopathobog-

ical evidence of a degenerative retina ar-

gue against the likelihood of a congenital

defect or environmental (nutritional defi-

ciency) etiology.

Persistent infection from an early age

with woodchuck hepatitis virus is highly

correlated with the development of he-

patocellular carcinoma (HCa) in wood-

chucks (Tyler et al., 1981). Chronic active

hepatitis is a strong indicator for HCa to

follow (Snyder, 1985). In this same article,

HCa was found to be the most common

cause of death in a colony setting. Sur-

prisingly, no evidence of hepatitis nor HCa

was noted in this case.

We would like to thank Kathy Nowell

and the staff of the Massachusetts Audu-

bon Society’s Drumlin Farm for their co-

operation in documenting this animal’s

history.
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