
Presenting Complaint:
Fever, confusion, dull, non-ambulatory, intermittent eyelid 
twitching, squinting, and right head turn. To view a video of 
Squirrel shortly after his admission at BVNS, visit our site:  
www.bvns.net/neurotransmitter.

Assessment:
Mutlifocal brain disease was noted. Brainstem disease was 
suggested by weakness, dullness and poor palpebral response; 
right forebrain disease was suggested based on confusion and 
head turn. The patient was thought to be having a constant 
seizure (Status Epilepticus or SE) based on eyelid twitching 
and fever, however, there are many other causes for fever and 
eyelid twitching.

Diagnostics:
Dr. Mark Stecker, who is a physician, neurologist and world 
expert on EEG that has been helping Dr. Bush perform EEG for 
over 10 years, was asked to assist with Squirrel’s care.
An electroencephalogram (EEG) was recorded (video at: 
www.bvns.net/neurotransmitter) in a double banana 
montage and read real time by Dr. Cuff, Dr. Bush and  
Dr. Stecker. Dr. Stecker remotely viewed the EEG in order to 
provide ongoing feedback and consultation. This allowed us 
to titrate treatment to the dissipation of epileptiform activity 
with 100 mg/kg of phenobarbital. Phenobarbital was selected 
because barbiturates are the most useful drugs in this situation 
in people as opposed to diazepam, propofol or levetiracetam. 
The patient was intensely monitored (end tidal CO2, blood 
gas, blood pressure, ECG) but did not require cardiorespiratory 
support during the 12 hour loading with phenobarbital.

Outcome:
Squirrel developed serious heart disease and azotemia while 
being treated for SE. A heart murmur had been noted 2 years 
ago and current thinking is that this disease may have become 
clinical due to administration of low doses of fluids and 
prednisone or possibly related to the cardiovascular effects 
of the diluent in phenobarbital (a phenomenon reported in 
the 1940’s in people). After 2 weeks of intensive care from 
the Critical Care Service at TLC, CVCA, and BVNS, Squirrel was 
healthy enough to go home. Here he is pictured with the 
owners and Dr. Cuff. Squirrel is about 2 months out from his 
presumed severe viral brain problem and doing very well.

Take Home Points:
1. Status Epilepticus leads to death of inhibitory neurons, 

release of excitatory neurotransmitters and generates 
other pockets of abnormal electrical activity (kindling) 
leading to more seizure and occasionally death.

2. Patients can have active severe EEG seizure without any 
autonomic signs (salivation, urination, defecation, pupil 
dilation or constriction) and without obvious muscle 
movement.

3. Treatment of SE, ideally guided by the EEG, can require 
very high doses of phenobarbital.

C ASE STUDY:  SQUIRREL

Squirrel is a 10 year old, male, castrated cat that presented to BVNS for persistent, 
intermittent 15 second seizures (non-responsive, left side facial twitching progressing 
to generalized twitching, salivation) despite treatment with multiple doses of valium 
and 10 mg/kg of phenobarbital. Squirrel’s examination suggested multifocal brain 
disease because there was a tendency to turn head to right, poor postural ability 
on right side, circling left, and a poor menace and poor palpebral response on the 
left. Infection, inflammation, or a neoplastic process were considered most likely. 

Chemistry, CBC, and later, MRI, spinal tap, and infectious disease titers were all negative and treatment was initiated for 
infection (likely viral) and seizure. Squirrel was treated with zonisamide, levetiracetam, and phenobarbital as well as low doses 
of prednisolone and clindamycin. Thirty hours later he had the following story:

Welcome to the latest edition of the BVNS Neurotransmitter. Each issue will feature a recent case along with take home learning 
points, plenty of pictures and an opportunity to learn a bit more about diagnosing and treating neurologic patients. We are excited 
to continue to offer these case reports and hope they provide a valuable learning opportunity for our team and yours.

Case referred to BVNS by Dr. Barbara Butler at Earlysville Animal Hospital.
For more information or to discuss this case, please email Dr. Bush at bbush@bvns.net.

Want to receive your next Neurotransmitter via email? Visit www.bvns.net/neurotransmitter to sign up online!

EEG recorded in a double banana montage: Top arrows show persistent 
epileptiform discharges (status epilepticus). Full image (along with a video) 
can be seen at www.bvns.net.neurotransmitter.



Two Convenient Locations

The LifeCentre 
165 Fort Evans Road NE • Leesburg, VA 20176 
P 703.669.2829 
F 703.669.2870

Regional Veterinary Referral Center 
6651 Backlick Road • Springfield, VA 22150 
P 703.451.3709 
F 703.563.9681

After Hours 301.471.4905 
www.bvns.net

In an effort to limit our environmental impact and to ensure convenient access to all of our publications, 
our effort to move print mailings to email continues. If you would like to participate and receive future 
editions of this and other publications via email, please sign up here: www.bvns.net/neurotransmitter

The Leading Center for Advanced Neurology
•	 We are committed to taking your call. If a staff neurologist or resident is not available at the time of your 

call we will return your call within 45 minutes. If your call is urgent, please let a team member know.
•	 Referral veterinarians and their clients have access to a BVNS resident or staff neurologist even after hours 

via our emergency phone, 301.471.4905
•	 We are open for regular and emergency neurology referrals Monday through Saturday in our Leesburg, VA 

location and Monday through Thursday in our Springfield, VA location.
•	 BVNS is the only local veterinary neurology practice that has MRI and CT imaging on-site at all locations.
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