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Cerebellar vermian hypoplasia in a Cocker Spaniel
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An eight-week-old female Cocker Spaniel was presented
with ataxia, dysmetria and intention tremor. At 16 weeks,
the clinical signs did not progress. Investigation including
imaging studies of the skull and cerebrospinal fluid analy-
sis were performed. The computed tomography revealed a
cyst-like dilation at the level of the fourth ventricle asso-
ciated with vermal defect in the cerebellum. After eutha-
nasia, a cerebellar hypoplasia with vermal defect was
identified on necropsy. A polymerase chain reaction am-
plification of cerebellar tissue revealed the absence of an
in utero parvoviral infection. Therefore, the cerebellar hy-
poplasia in this puppy was consistent with diagnosis of pri-
mary cerebellar malformation comparable to Dandy-Wal-
ker syndrome in humans.
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Congenital cerebellar abnormalities have been described
in many species. Cerebellar hypoplasia associated with an
in utero or a neonatal viral infection is most common in
cats and cattle and has been reported in pigs, goats and
chickens [5,11]. However, congenital cerebellar disorders
such as genetic cerebellar malformations/cerebellar mal-
formations of unknown causes and cerebellar abiotrophies
also occur in sheep and several breeds of dogs [2,8,13].
Recently, in order to determine whether an infective etiol-
ogy is involved in cerebellar malformations of dogs, a pol-
ymerase chain reaction (PCR) to detect the DNA from sev-
eral infectious agents was performed. Schatzberg et al.
[10] described that the cause of the several disorders, pre-
viously considered idiopathic, was a secondary parvoviral
infection in dogs using PCR. In this study, we describe cer-
ebellar vermian hypoplasia diagnosed by computed to-
mography and necropsy in a Cocker Spaniel dog. PCR was
used to determine whether parvoviral infection was
present.

An eight-week-old female Cocker Spaniel was referred to
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the Seoul National University Veterinary Medical Teach-
ing Hospital for evaluation of ataxia in all four limbs. The
puppy was alert, responsive, and appeared in good general
condition, but was unable to stand. Neurological examina-
tions revealed ataxia, dysmetria and intention tremor in all
four limbs. The puppy was re-examined at 16 weeks of age.
At this time, the clinical signs had neither progressed nor
improved. Survey radiography of the skull and cere-
brospinal fluid (CSF) analysis were performed and normal.
The canine distemper antibody titer in the CSF was also
within reference range. Additional computed tomographs
(CT) revealed cyst-like dilation at the level of the cer-
ebellum (Fig. 1). The puppy was euthanized and on nec-
ropsy, the cerebral hemispheres were found to be normal in
size. However, there was an obvious agenesis of the poste-
rior cerebellar vermis (Fig. 2). The defect communicated
with the fourth ventricle. The brain and cerebellum were
fixed in 10% buffered formalin, processed routinely, em-
bedded in paraffin, cut at 3 um, and stained with hematox-

Fig. 1. Computed tomographs revealed cyst-like dilation of the
fourth ventricle and the radiolucent regions (arrow) in the
cerebellar structure without herniation of cerebellum.
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Fig. 2. The cerebellum without cerebellar vermis (arrow).

ylin and eosin (H&E) for light microscopic examination.
Histologically, folial atrophy (Fig. 3), degeneration and
loss of Purkinge cells and granular cells were found. To
identify whether an in utero parvoviral infection occurred,
DNA was extracted from the paraffin embedded cerebellar
tissue and PCR amplification was performed using three
primer pairs specific for parvovirus DNA [10]. These pri-
mer pairs are designed to amplify genes that code for struc-
tural proteins (VP1 and VP2) from both feline and canine
parvovirus. In brief, the PCR of DNA from the hypoplastic
cerebellum was performed for 30 cycles, each consisting
of denaturation at 94°C for 30 sec, annealing at 55°C for 2
min and polymerization at 72°C for 2 min and then PCR
products were electrophoresed on 1.2% agarose gel.
Parvoviral DNA was not amplified from the hypoplastic
cerebellum in this puppy.

The cerebellum functions as a regulator of movements
and maintenance of equilibrium. Signs of cerebellar dys-
function, therefore, usually include abnormalities of rate,
range, direction and force of motor movement [9]. Struc-
turally, the medial portion or the vermis is responsible pri-
marily for regulating posture and muscle tone. Abnormal-
ity of this area of the cerebellum may cause ataxic gait re-
ferred to as dysmetria, which can present with hypermetria
and intention tremor [1]. A primary developmental defect
and a secondary malformation of the cerebellum after in-
fection are the most common causes of congenital cer-
ebellar malformation in animals [5,6]. Cerebellar hypo-
plasia and atrophy secondary to feline panleukopenia virus
infection are well documented in cats [7]. In dogs, no viral
etiology has been identified except the canine herpes virus,
which causes extensive inflammation in multiple systems
of neonatal animals. However, recently, parvoviral in-

Fig. 3. Multifocal folial atrophy (arrows). H&E stain, x12.5.

fection has been implicated using PCR [10,12]. Based on
the study of the Schatzberg et al. [10], canine parvovirus
infection should be considered in the differential diagnosis
for puppies with congenital cerebellar disease. Results
from studies on paraffin block specimens from dogs with
cerebellar hypoplasia were negative in six dogs with ver-
mal defect and two with abiotrophy for parvoviral DNA,
and positive in two blue tick coonhound littermates with
diffusely hypoplastic but no vermal defects [10]. The PCR
amplification result in the present study confirmed that our
dog with vermian defects had genetic etiology rather than
a viral infection.

The clinical signs of the puppy in this report seemed to be
due to the congenital anomalies of the cerebellum includ-
ing aplasia, partial agenesis or hypoplasia. Hypoplasia of
the cerebellar vermis was supported by two clinical
findings. First, this puppy did not show any signs of a sys-
temic infection. Second, the clinical signs did not progress
during 8 weeks of follow-up. Both clinical findings are
consistent with a congenital malformation that is non-pro-
gressive and associated with normal laboratory findings
[3,6]. In this study, CT scans identified the hypoattenuating
regions in the cerebellum without hydrocephalus. Al-
though magnetic resonance image (MRI) provided a more
detailed information of the entire brain, the CT scan may be
appropriate in diagnosing structural anomaly [13]. The
cyst-like dilation of the fourth ventricle noted on the CT
scan suggested a possible partial or complete defect of the
cerebellar vermis. On necropsy, agenesis of the posterior
cerebellar vermis consisting of the dorsal wall was also
noted. However, the communication to the central canal
from the fourth ventricle was normal in appearance. These
features are consistent with the Dandy-Walker-like malfor-
mation described in previous reports [4,5,8]. Dandy-Wal-
ker syndrome is a condition in children with partial or com-
plete absence of the cerebellar vermis. They also typically
have cyst-like dilations of the fourth ventricle as well as



hydrocephalus. However, the syndrome is associated with
or without variable vermian hypoplasia and is described
with or without hydrocephalus in dogs [6]. Our case had
only agenesis of posterior cerebellar vermis. In human,
Dandy-Walker syndrome is considered to be primary pa-
renchymal, midline developmental defect of genetic origin
[5,10]. However, the pathogenesis in dogs has not been es-
tablished yet.

In the present report, a cerebellar malformation was sus-
pected in an eight-week-old Cocker Spaniel based on clin-
ical signs and CT scans. Necropsy confirmed cerebellar
vermian hypoplasia. There was no evidence of an in utero
parvoviral infection. Since the etiology of cerebellar ver-
mian hypoplasia is unknown in dogs, it is important to
evaluate littermates for a possible genetic etiology.
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