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What is the problem? Where is the lesion? What are the most probable causes of this 
problem? What is your plan to establish a diagnosis? Please turn the page.

A4-year-old 11.4-kg (25.1-lb) sexually intact female Shetland Sheepdog was referred to the University of 
Wisconsin Veterinary Care neurology service because of sudden-onset ataxia of 12 hours’ duration. At the 

initial evaluation, the dog’s abnormalities were limited to the neurologic system.

In cooperation with

Neurologic  examination
   Observation

What Is Your Neurologic Diagnosis?
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Assessment    
 Anatomic diagnosis

 Likely location of 1 lesion

Problem Rule out location
Depressed mentation Most consistent with brainstem lesion localization; however, bilateral lesions 

of the prosencephalon could not be excluded fully.

Right portion of the brainstem affecting the vestibular system.

Etiologic diagnosis—The primary differential diag-
noses for this dog included meningoencephalitis 
(infectious or inflammatory), neoplasia (meningioma, 
lymphoma, glioma, ependymoma, or choroid plexus 
neoplasm), acute vascular event, or cyst. The diagnos-
tic plan included a CBC, serum biochemical analysis, 
urinalysis, thoracic radiography, and abdominal ultra-
sonography (to evaluate for evidence of compressive, 
inflammatory, or infectious disease), brain MRI (with 
and without gadolinium contrast administration), and 
CSF analysis (to evaluate for inflammatory, infectious, 
or neoplastic disease).

Diagnostic test findings—Results of the CBC, serum 
biochemical analysis, thoracic radiography, and 
abdominal ultrasonography were within reference 
limits. The dog was anesthetized, and MRI of the brain 
was performed with and without IV administration of 
gadolinium contrast agent.a Transverse T1-weighted 
images (before and after contrast agent administra-
tion), T2-weighted gradient echo and fluid attenuated 
inversion recovery (FLAIR) images, and sagittal 
T2-weighted and sagittal and dorsal plane T1-weight-
ed images after contrast administration were obtained. 
Within the fourth ventricle, a well-marginated, round, 
ring-enhancing mass was identified. The lesion mea-
sured 9 X 8.5 X 10 mm and was hyperintense on 
T2-weighted images and hypointense on T1-weighted 
images (compared with the appearance of gray mat-
ter) with heterogeneous signal intensity on FLAIR 
images (Figure 1). The mass displaced the cerebellum 
dorsally. The lateral ventricles, third ventricle, and mes-
encephalic aqueduct were moderately distended, 
consistent with obstructive hydrocephalus. Analysis 
of a CSF sample (collected at the cerebellomedullary 
cistern) revealed high total protein concentration 
(107 mg/dL; reference interval, < 20 mg/dL) and high 
total nucleated cell count (375 cells/µL; reference 

interval, < 5 cells/µL). Cytologic interpretation of 
these findings was neutrophilic pleocytosis. The dog 
was discharged from the hospital and treated orally 
every 12 hours with prednisone (0.2 mg/kg [0.09 mg/
lb]), ciprofloxacin (10 mg/kg [4.5 mg/lb]), clindamy-
cin (6.5 mg/kg [3 mg/lb]), and fluconazole (4.3 mg/kg 
[2 mg/lb]). A urine sample was negative for Blastomy-
ces antigen; Cryptococcus antigen was not detected in 
a serum sample. Anti-Neospora caninum IgG was not 
present in the CSF sample. Therefore, administration 
of all medications except prednisone was discontin-
ued. On the basis of the diagnostic imaging findings, 
signs of inflammatory processes in the CSF, and the 
lack of positive results following infectious disease 
testing, a presumptive diagnosis of a cyst with second-

Figure 1—Sagittal plane T1-weighted image (obtained after 
contrast agent administration) of the brain of a 4-year-old 
Shetland Sheepdog that had sudden-onset ataxia of 12 hours’ 
duration. Notice the round lesion in the fourth ventricle with 
mild rim enhancement (white arrow) and mild dilation of the 
ventricular system rostral to the lesion (black arrow). 
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Right head tilt Right vestibular system (central or peripheral) or right or left portions of 
the cerebellum.

Positional nystagmus Vestibular system (central, peripheral, or cerebellar). Horizontal nystagmus is 
more consistent with peripheral disease; however, induction with a change in 
head posture is more consistent with central disease.

Postural deficits right thoracic limb and both 
pelvic limbs

In combination with the vestibular signs, this is indicative of a central lesion, 
less likely cerebellar given the complete absence of postural reactions.

Vestibular ataxia Vestibular system (central or peripheral). Unlikely to have a cerebellar 
location because of absence of hypermetria, dysmetria, or truncal ataxia.



ary inflammation and obstructive hydrocephalus was 
made 7 days following presentation. 

Comments
The dog of the present report underwent repeat-

ed CSF analysis 5 weeks after the initial diagnosis. At 
that time, marked improvement in the dog’s condition 
was noted; therefore, the prednisone dosage was 
gradually tapered and administration was discontin-
ued 10 months after the initial diagnosis. An examina-
tion at 16 months after the initial diagnosis revealed 
abnormalities similar to those identified initially, with 
the presence of hypermetria of the right thoracic limb 
suggesting cerebellar involvement. Prednisone had 
been intermittently administered by the owner but 
treatment was restarted at a higher dosage (0.4 mg/kg 
[0.18 mg/lb], PO, q 12 h). Thirty-two months after the 
initial diagnosis, the dog was found laterally recum-
bent and was euthanized.

At necropsy, abnormalities were limited to the 
CNS and liver. Hepatic histopathologic findings were 
consistent with previous corticosteroid administra-
tion. Gross examination of the CNS revealed a gelati-
nous substance to the right of the cerebellum, consis-
tent with fluid from a ruptured cyst, and a mass lesion 
on the ventral left aspect of the cerebellar vermis. 
Histologic evaluation of the mass revealed a central 
cavity surrounded by a single layer of tall ciliated 
columnar epithelial cells. These cells were positive for 
S-100 and cytokeratin and negative for glial fibrillary 
acidic protein. There were several areas of mild papil-
liferous epithelium folds, surrounded by vascularized 
dense collagenous connective tissue attached to the 
leptomeninges. Large numbers of lymphocytes and 
neutrophils were present in the folds. The external 
side of the cyst had papilliferous proliferations of a 
single layer of cuboidal cells consistent with choroid 
plexus. The cerebellum was moderately displaced dor-
sally with a localized area of necrosis and a moderate 
number of gitter cells within the neuropil. Findings 
were consistent with an ependymal cyst in the fourth 
ventricle and cerebellar necrosis. 

Ependymal cysts are reported rarely in the veteri-
nary and human medical literature.1,2 In people, epen-
dymal cysts arise most commonly from the lateral 
ventricle3 but have been reported in the fourth ven-
tricle and cerebellopontine angle.4–8 In humans, epen-
dymal cysts often have no associated clinical signs; 
however, when patients are affected clinically, the 
signs reflect supratentorial disease (eg, seizures or 
motor deficits) or infratentorial disease (eg, cranial 
nerve VII, VIII, or IX dysfunction).9 The dog of the 
present report had central vestibular (cranial nerve 
VIII) dysfunction initially, with cerebellar signs devel-
oping later. As for this dog, CSF abnormalities have 
been noted previously for a dog with an intracranial 
cyst and were considered to be secondary to leakage 

of cystic fluid or compression of surrounding tis-
sues.10 The dog of the present report had a fair to 
good prognosis as evidenced by an almost 3-year sur-
vival period following diagnosis and intermittent 
administration of prednisone. Ependymal cysts are 
rare in dogs; however, an ependymal cyst should be 
considered a differential diagnosis for dogs with a 
cystic lesion at the level of the fourth ventricle.

Footnotes
a.  Signa Advantage (1.0 T), GE Healthcare, Milwaukee, Wis.

References
1.  Chang KS, Lee SR, Kim SW, et al. Ependymal cyst in the cere-

brum of an African green monkey (Chlorocebus aethiops).  
J Comp Pathol 2011;145:235–239.

2.  Wyss-Fluehmann G, Konar M, Jaggy A, et al. Cerebellar ependy-
mal cyst in a dog. Vet Pathol 2008;45:910–913.

3.  Osborn AG, Preece MT. Intracranial cysts: radiologic-pathologic 
correlation and imaging approach. Radiology 2006;239:650–
664. 

4.  Ho KL, Chason JL. A glioependymal cyst of the cerebellopon-
tine angle. Immunohistochemical and ultrastructural studies. 
Acta Neuropathol 1987;74:382–388. 

5.  Nakase H, Ohnishi H, Touho H, et al. Large ependymal cyst of 
the cerebello-pontine angle in a child. Brain Dev 1994;16:260–
263. 

6.  Monaco P, Filippi S, Tognetti F, et al. Glioependymal cyst of the 
cerebellopontine angle. J Neurol Neurosurg Psychiatry 
1995;58:109–110. 

7.  Sharma RR, Pawar SJ, Kharangate PP, et al. Symptomatic epen-
dymal cysts of the perimesencephalic and cerebello-pontine 
angle cisterns. J Clin Neurosci 2000;7:552–554. 

8.  Harada A, Takeuchi S, Inenaga C, et al. Hemifacial spasm associ-
ated with an ependymal cyst in the cerebellopontine angle. 
Case report. J Neurosurg 2002;97:482–485. 

9.  Ho N-C, Wu H-Y. Ependymal cyst with hemorrhage in the cer-
ebellopontine angle. J Clin Neurosci 2009;16:127–129.

10.  Platt SR, Graham J, Chrisman CL, et al. Canine intracranial epi-
dermoid cyst. Vet Radiol Ultrasound 1999;40:454–458. 

This report was submitted by Heidi Barnes Heller, DVM; Howard 
Steinberg, VMD, PhD; Randi Drees, Dr medvet; and Sophie Petersen, 
DVM, PhD; from the Departments of Medical Sciences (Barnes 
Heller, Petersen), Pathobiological Sciences (Steinberg), and Surgical 
Sciences (Drees), College of Veterinary Medicine, University of Wis-
consin, Madison, WI 53706. Dr. Drees’ present address is Queen 
Mother Hospital for Animals, Royal Veterinary College, North 
Mymms, Hertfordshire, AL9 7TA, UK. Dr. Petersen’s present address 
is VCA Northwest Veterinary Specialists, 16756 SE 82nd Dr, Clackamas, 
OR 97015. 

Address correspondence to Dr. Barnes Heller (Heidi.Barnesheller@
wisc.edu).

 JAVMA • Vol 249 • No. 1 • July 1, 2016 57

This feature is published in coordination with the 
American College of Veterinary Internal Medicine on 
behalf of the specialty of neurology.  Contributors to this 
feature should contact Dr. Helen L. Simons (800-248-
2862, ext 6692) for case submission forms.  Submissions 
will be sent to Dr. Karen Kline, DVM, DACVIM, for her 
review, except when Dr. Kline is an author.


