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Unilateral Hydrocephalus in a Wild European Brown Hare

(Lepus europaeus)

F. Abramo and A. Poll, Department of Animal Pathology, School of Veterinary Medicine, University of Pisa, viale
delle Piagge 2, 56100 Pisa, Italy

ABSTRACT: Macroscopic and histological study

of a case of unilateral hydrocephalus in a young
wild European brown hare (Lepus europaeus)
is reported here. Morphological changes were

mostly massive dilatation of the left lateral ven-
tricle, atrophy of the cortex and a striking re-
duction of the corresponding white matter.
Lymphocytic cell infiltrates and hemosiderin-
laden macrophages in the choroid plexus and
meninges also were observed. Although the ex-

act cause of the lesions was not found all findings
suggested a hydrocephalus of possible traumat-
ic, infectious or congenital hypoplasia origin.
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Hydrocephalus is defined as an abnor-

mal accumulation of cerebrospinal fluid in

the cerebral cavity (Sullivan, 1985). The

pathogenetic mechanism inducing the le-

sion is the result of an imbalance produc-

tion and absorption of cerebrospinal fluid

in the brain (James et al., 1975).

Two variants of hydrocephalus have

been identified: the communicating and

non-communicating forms. The commu-

nicating type refers to massive dilation of

both ventricular system and arachnoid

space while in the non-communicating

type also known as internal hydrocephalus,

cerebrospinal fluid accumulates only with-

in the ventricular system, proximal to a

point of obstruction (Heavner, 1978). The

most common sites of obstruction are the

foramina of Luschka in the fourth ventri-

cle and the aqueduct of Sylvius (Jones and

Hunt, 1983). The occurrence of hydro-

cephalus has been previously reported in

many animal species such as rabbits, cows,

horses, dogs, cats and laboratory animals

(Higgins et a!., 1977). There is little doc-

umentation of their condition in wild an-

imals in general but there are reports in

mink and bear (Halstead and Kie!, 1962).

In this paper we present a morpholog-

ical description of a hydrocephalus in one

young, male, wild European brown hare

(Lepus europaeus) found circling in a field.

The hare was presented to the pathology

institute (School of Veterinary Medicine,

University of Pisa, Pisa, Italy) and eutha-

nized. The brain was removed, sectioned

transversely once through the cerebrum

and fixed in 10% buffered formalin. Trans-

verse brain sections were obtained, dehy-

drated and embedded in paraffin. Histo-

logical examination was performed on

hematoxylmn and eosin (HE) stained, 4 �sm

thick sections.

The only macroscopic lesion observed

was marked dilation of the left lateral ven-

tricle with atrophy of the cortex and re-

duction of the left Ammon’s Horn (Fig.

1). No changes were observed at the level

of the cerebral aqueduct, third and fourth

ventricle. The cortex was extensively

atrophic around the dilated ventricle.

Microscopic study showed that the gray

matter was reduced to less than half of its

normal thickness and the white matter had

almost disappeared (Fig. 2). The latter had

a relative increased number of g!ial cells.

Spongiform degeneration was observed in

a limited area of the affected cortex. The

Ammon’s horn was atrophic, and no de-

generative lesions were evident. Slight loss

of the ependymal lining was noticed in

some parts of the affected ventricle while

in other areas of the affected ventricle flat-

tened ependyma! cells were present. Few

erythrocytes were present in the ventricle

lumina. The choroid plexus contained

nodules of lymphoid cells (Fig. 3) and a

few macrophages containing hemosiderin.

A few scattered blood vessels in the sub-

arachnoid space were surrounded by a mild

perivascular lymphoid cell infiltration.
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FIGURE 1. Severe enlargement of the left lateral
ventricle in a wild European brown hare with hy-

drocephalus.

FIGURE 3. Brain of a European brown hare show-
ing nodular lymphoid cell infiltrate in the chorioid

plexus of the affected dilated ventricle (H&E stained

section; 40x).
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FIGURE 2. Brain of a European brown hare show-
ing reduction in cortical thickness overlying the af-
fected ventricle (a) compared to the normal one, same

magnification (b). Partial disappearance and com-

pression of the white matter (a) (H&E stained section;

lOx).

In spite of the occasional development

of hydrocephalus in connection with well

known acquired circumstances, hydro-

cepha!us usually occurs as a disease of the

new-born and the cause can be attributed

to maldevelopment of the brain or crani-

um (Jones and Hunt, 1983). Many cases of

hydrocephalus in domestic and laboratory

animals have been attributable to heredi-

tary developmental defects (Gilman, 1956;

Bruni et a!., 1988). Congenital hydroceph-

a!us also has been experimentally induced

in laboratory animals following (1) mater-

nal treatment with chemicals, (2) exposure

to viruses, (3) X-irradiation and (4) vitamin

deficient diets (Bruni et a!., 1988; Lindsey

and Fox, 1974). A!! pathological changes

observed in our case seemed to be a direct

response to an excessive accumulation of

cerebrospina! fluid causing the pressure at-

rophy of the cerebral tissue. The effect of

the pressure exerted by the fluid was par-

ticularly evident on the white matter which

atrophied more than the gray matter. The

white matter is known to rapidly degen-

erate when subjected to increased fluid

pressure (Sullivan, 1985). No lesions of in-

fection nor any obstructive cause was de-
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tected. Infectious agents and other envi-

ronmental factors have been reported to

damage the central nervous system of the

foetus (1) indirectly by damaging the uter-

us, placenta or both, (2) by transplacental

passage of preformed microbial toxins

originating either in the dam or in her feed

and (3) by direct invasion of the foetus

itself (Heavner, 1978). The absence of a

clear history allows us to present a hy-

pothesis. The unilateral nature of the hy-

drocephalus, the !ymphocytic cell infi!-

trates in the choroid plexus and meninges,

and the hemosiderin-laden macrophages

suggest that perinata! trauma or an infec-

tious agent was the initiating cause. How-

ever, an hereditary or congenital condition

also is a possibility.
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