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I will never forget my 
first case of 
______________________. 
“Marijuana toxicity!”—Leslie H

“Maggots; I love watching others’ first 
time with them as well.”—Noah L

“Hypoadrenocorticism. The dog came in 
little more than dead. I was able to draw 
blood, place a catheter, give medica-
tions, and stabilize her on my own. It was 
like she came back to life.”—Maggie Q

“Chocolate poisoning in a diabetic 
dachshund on Christmas day. The poor 
thing did not make it.”—Dawn S

“Burns. It was winter and a heat bulb in 
the dog house, which was more like an 
outdoor shed/run area where the dogs 
slept, fell over. ”—Jacey E

What is the largest number of pets you have had 
at a single time? 
“I currently have 5 cats, 1 (large) dog, and 8 chickens. The chickens are living in my 
house because they are still young.”—Jen M

“I once had 16 small rescue dogs.”—Heidi S

“My personal count is 11 indoor cats, plus a litter of 7 rescued kittens that had to be 
bottle-fed, so 18 total cats, 4 dogs, 1 snake, 2 fish, and 1 boyfriend with his 2 little 
boys. I do not know how I managed.”—Gen L

“I foster cats, so, including fosters, the most I have had at a single time was 26 cats 
and 7 dogs. I do not count the farm animals, as they were outside, but there were 
11 chickens, 2 ducks, and 1 horse.”—Karen D

 “Currently, I have 6 dogs, 2 cats, 1 ball python, 1 betta fish, and a scorpion that had 
surprise babies, making a total of 20 scorpions!”—Brittany B

“Right now, I have 9 indoor cats, 6 dogs, 1 potbellied pig, 6 parrots, 17 bunnies,  
11 guinea pigs, 2 degus, 8 chinchillas, 7 hamsters, 3 rats, 1 bearded dragon, 1  
leopard gecko, 1 veiled chameleon, 1 tenrec, 7 African pygmy hedgehogs, and  
2 sugar gliders—almost all rescues—as well as 1 tropical fish tank and 3 marine  
fish tanks.”—Jacqeulene S

Have you ever 
successfully managed 
pyometra medically?

Do you typically have 
music playing in the 
operating room?

WE ASKED …

66%
No

34%
Yes 29%

No

71%
Yes

July 2020  cliniciansbrief.com  3

http://facebook.com/cliniciansbrief
http://twitter.com/@CliniciansBrief
http://twitter.com/@CliniciansBrief
http://www.cliniciansbrief.com


JULIE ALLEN, BVMS, MS, MRCVS, DACVIM (SAIM), DACVP, is a former clinical 
assistant professor of clinical pathology at Cornell University. She earned her veter-
inary degree from University of Glasgow and her MS from Iowa State University, 
where she completed a rotating internship in small animal medicine and surgery 
and a residency in small animal internal medicine. She also completed a residency 
in clinical pathology at North Carolina State University. Dr. Allen focuses on 
cachexia/anorexia, endocrinology, and hepatobiliary and pancreatic disease and 
has committed her career to improving the diagnosis of disease.
differential diagnosis page 27

SARAH E. CUDNEY, DVM, is a senior emergency medicine and critical care resident 
at Cummings School of Veterinary Medicine at Tufts University. She earned her 
DVM from Cornell University and completed a rotating internship at Angell  
Memorial Animal Hospital in Boston, Massachusetts. Her interests are in trauma, 
point-of-care ultrasonography, mechanical ventilations, and zoo and exotic animal 
critical care.
management tree page 28

ELLEN M. LINDELL, VMD, DACVB, is the president of the American College of Veter-
inary Behaviorists. Her behavior specialty practice is based in New York and Con-
necticut. Dr. Lindell is a member of the Fear Free Advisory Panel, a certified Fear 
Free professional, and an approved Fear Free speaker. She is also a behavior consul-
tant for Veterinary Information Network and has lectured extensively. Dr. Lindell 
has written chapters for several publications, including the BSAVA Manual of Canine 
and Feline Behavior, Blackwell’s 5-Minute Veterinary Consult, the newly updated Black-
well’s 5-Minute Consult: Canine and Feline Behavior, and Decoding Your Dog.
consult the expert page 10
consult the expert page 30

LAURA   A. NAFE, DVM, MS, DACVIM (SAIM), is an assistant professor of small  
animal internal medicine at Oklahoma State University. She earned her DVM from 
University of Missouri, where she also completed a residency in small animal  
internal medicine. Dr. Nafe also completed a rotating internship in small animal 
medicine and surgery at North Carolina State University. Her clinical and research 
interests include respiratory, vector-borne, and immune-mediated disease.
consult the expert page 17

OUR 
AUTHORS

4  cliniciansbrief.com   July 2020

http://www.cliniciansbrief.com


 July 2020   cliniciansbrief.com  5

OUR 
AUTHORS

ELIZABETH A. ROZANSKI, DVM, DACVIM 
(Small Animal), DACVECC, is an associate 
professor of emergency medicine and criti-
cal care at Cummings School of Veterinary 
Medicine at Tufts University. She earned 
her DVM from University of Illinois and 
completed an internship at University of 
Minnesota and a residency in emergency 
medicine and critical care at University of 
Pennsylvania. Her clinical interest is in 
respiratory disease.
management tree page 28

MARK TROXEL, DVM, DACVIM (Neurol-
ogy), is a neurologist and neurosurgeon at 
Massachusetts Veterinary Referral Hospi-
tal in Woburn, Massachusetts. He earned 
his DVM from Iowa State University. He 
then completed a rotating internship at 
VCA South Shore Animal Hospital, a medi-
cine specialty internship at Garden State 
Veterinary Specialists, and a neurology 
residency at University of Pennsylvania. 
Dr. Troxel has published numerous  
articles and book chapters. His clinical 
interests include feline brain tumors,  
vestibular dysfunction, and neurosurgery.
top 5 page 61  n

*  NO PURCHASE NECESSARY. Program open to 50 United 
States (D.C.), 13 years or older. Void where prohibited. Other 
restrictions may apply. See O�  cial Rules at us.virbac.com/
everypetproject.  

© 2020 Virbac Corporation. All Rights Reserved. 4/20 133299

every
pet

Nominate them today as part 
of The Every Pet Project.

Help your favorite 
animal charity

RECEIVE A 
$2500 DONATION*

Nominate an animal 
charity now!

Or go to us.virbac.com/
everypetproject

Simply text
PETS to 80160
to get started!

Help Virbac in their goal to 
ensure that EVERY PET, 
EVERYWHERE gets the care 
and protection they deserve.

http://www.cliniciansbrief.com
www.us.virbac.com/everypetproject
www.us.virbac.com/everypetproject


LESS BELLY 
TROUBLES, 
MORE BELLY 
RUBS

Contains 10 billion colony forming units.

Contains 7 strains of bacteria for a higher likelihood of colonization.

Contains prebiotics to encourage growth of beneficial probiotics.

Yeast-based probiotic not affected by antibiotics.

Contains 10 billion CFUs of Saccharomyces boulardii.

With beta-glucan for immune health support.

ONE STRAIN MAY NOT FIT ALL

CONTACT YOUR 
NUTRAMAX REPRESENTATIVE 
OR VISIT VET-EZ-ORDER.COM

*Source: Survey conducted among small animal veterinarians who recommended animal supplements.

THE #1 VETERINARIAN 
RECOMMENDED 

SUPPLEMENT COMPANY*

010.1438.01

www.nutramaxlabs.com
www.vet-ez-order.com


 

CONSULT THE EXPERT
Developmental 
Stages of Kittens
Ellen M. Lindell, VMD, 
DACVB

30PG

IN THIS  
ISSUE 

ON THE COVER 

July 2020  cliniciansbrief.com  7

27 DIFFERENTIAL DIAGNOSIS 
Thrombocytosis

 Julie Allen, BVMS, MS, MRCVS, 
DACVIM (SAIM), DACVP

28 MANAGEMENT TREE
 Hemoabdomen
 Elizabeth A. Rozanski, DVM, DACVIM 

(Small Animal), DACVECC
 Sarah E. Cudney, DVM

61 TOP 5
 Top 5 Causes of Passive 

Cervical Flexion
 Mark Troxel, DVM, DACVIM 

(Neurology)

10 CONSULT THE EXPERT
 Developmental 

Stages of Puppies
 Ellen M. Lindell, VMD, DACVB

17 CONSULT THE EXPERT
 Feline Asthma
 Laura A. Nafe, DVM, MS, DACVIM 

(SAIM) 

http://www.cliniciansbrief.com


resources to help protect and maintain 

YOUR WELLBEING 

It’s important to take care of yourself.

AVMA has many free wellbeing tools and resources that can help—
including tips to identify and combat compassion fatigue, meditation 
and relaxation exercises, and help in dealing with loss and grief.

avma.org/Wellbeing

MCM-PR-CliniciansBrief-JAVMA-Ad-070120.indd   1 6/11/2020   8:25:40 AM

www.avma.org/Wellbeing


QUIZ
External Coaptation 
vs Surgical Fixation for 
Bone Fractures
Sang Chul Woo, DVM
Christian Latimer, DVM, CCRP, 
DACVS-SA
brief.vet/fractures

PODCAST
Cooperative Care in Cats 
with Monique Feyrecilde 
Monique Feyrecilde, LVT, VTS, 
discusses why and how to provide 
cooperative veterinary care, as well 
as the lasting impact visits to the 
clinic can have on most cats. She also 
provides valuable tips on helping pet 
owners begin the process at home. 
brief.vet/cat-coop-care

04 OUR  
AUTHORS

59 CLINICIAN’S BRIEF ONLINE 
Quiz: Identify the Arrhythmia

69 PRACTICE HOTLINE
 The latest in products & services

71 ADVERTISERS  
INDEX

72 QUIZ CORNER  
Test your knowledge

23 SYMPOSIUM CAPSULES

 2019 International Veterinary 
Emergency & Critical Care Society

37 FROM PAGE TO PATIENT 
 Tips and techniques from  

the research pages

03 GET SOCIAL
  Currently on Clinician’s Brief  

social media

Contact us at  
editor@cliniciansbrief.com

Articles archived at  
digital.cliniciansbrief.com

ON  
THE  
WEB 

THIS MONTH’S FEATURED CLINICAL 
CONTENT AVAILABLE ONLY ONLINE

July 2020  cliniciansbrief.com  9

http://www.cliniciansbrief.com
https://brief.vet/fractures
https://brief.vet/cat-coop-care
https://digital.cliniciansbrief.com


DEPARTMENT h CATEGORY h PEER REVIEWED

10  cliniciansbrief.com January 2016

PANCREATIC  
BIOPSY 

Ron Ofri, DVM, PhD, DECVO 
Hebrew University of Jerusalem  
Rehovot, Israel

CONSULT THE EXPERT

DEVELOPMENTAL 
STAGES OF PUPPIES

Ellen M. Lindell, VMD, DACVB
Veterinary Behavior Consultations
New York & Connecticut



September 2015  cliniciansbrief.com  11

A ntemortem diagnosis of 
pancreatic disease is a 
challenge. Histopathol-

ogy remains the gold standard of 
 diagnosis for pancreatic neopla-
sia  and pancreatitis. Pancreatic 
biopsy provides a definitive diag-
nosis of pancreatitis, assuming a 
representative sample is 
obtained. An open or laparo-
scopic approach can be made to 
collect samples.

Many dog owners have certain 
expectations regarding the 
behavioral traits of an ideal 

canine companion. Most prefer their 
dog to be friendly, affectionate, and 
responsive.1  When these behavioral 
expectations are not met or undesirable 
behaviors occur, the risk for a dog being 
relinquished or euthanized increases.2,3 

The human–animal bond may weaken as 
owners wait for puppies to “outgrow” 
undesirable behaviors.

http://www.cliniciansbrief.com


The veterinary healthcare team plays an important 
role in ensuring puppies mature into well-behaved 
dogs. With an understanding of normal develop-
ment, clinicians can be a primary source for  
providing appropriate guidance to owners during 
the 4 developmental stages of dogs to help prevent 
undesirable behaviors.

The 4 Developmental Stages
Behavioral development is integrated with physical 
maturation and development of the nervous  
system. Puppy development is divided into 4 stages: 
neonatal, transitional, socialization, and juvenile.4 
However, these stages are not rigidly fixed;  
different breeds may develop at different rates,5  
and environmental factors can affect genetic 
expression. Prenatal conditions (eg, diet and  
health of the dam) can influence puppy develop-
ment. Research in other species has shown that  
the offspring of mothers subjected to stressful  
handling are more sensitive to stressors.6,7 How-
ever, these 4 periods continue to be useful reference 
points for discussions of puppy development.

Neonatal Stage
The neonatal stage ranges from birth to ≈2 weeks 
of age; eyes are not yet open, and ear canals are 
closed, so puppies experience the world mainly 
through touch and olfaction.8,9

Despite an immature nervous system, neonates 
respond to their environment. In a study, puppies 
that received more maternal care during this 
period scored higher for social and physical 
engagement as adults than those raised by less 
attentive mothers.10 In another study, puppies  
gently handled by humans starting at 3 days of  
age were calmer and more confident at 8 weeks of 
age as compared with controls.11 Foster families 
and breeders should be advised to introduce soft 
handling of puppies as early as possible.

Transitional Stage
The transitional stage lasts ≈7 days (range, ≈14-21 
days of age).8,12 Eyes and ears begin to function, 
and muscle coordination improves. Social commu-

nication (eg, growling) and interactions (eg, play) 
are first observed during this period. Puppies 
become more aware of their environment and are 
able to eliminate without maternal stimulation. 
Because puppies can move further from the  
nesting area, this is an ideal time to introduce  
an appropriate elimination substrate. 

Socialization Stage
Socialization refers to the process of developing 
appropriate social behaviors toward conspecifics. 
In practice, “socialization” is applied more broadly 
to include the development of social behaviors 
toward any species and the process of adjustment  
to relevant environmental stimuli.

A sensitive period is considered a phase in which 
external stimuli are particularly likely to have a 
long-term effect on development. Preferences are 
acquired more readily during this period.13 The 
sensitive period of socialization in puppies begins 
at 3 weeks of age and lasts until 12 to 14 weeks of 
age.8,9,12 Puppies that have not been socialized 
during this time have a tendency to react fearfully 
to novel humans or situations.4 

Controlled exposure to humans during the social-
ization period is crucial. Even small amounts of 
handling can result in beneficial effects. In one 
study, puppies not handled until 7 weeks of age 
were more hesitant to approach humans than 
were puppies handled at 3 to 5 weeks of age.14 
Puppies not handled until 14 weeks of age 
remained persistently fearful and resistant to 
handling.14 

Negative experiences during the sensitive period 
can also have a profound impact on behavioral 
development. Abrupt weaning, particularly when 
paired with sudden separation from littermates, 
may have long-term consequences on behavior. 
Puppies removed from the dam and litter prior to 
6 weeks of age have been shown to be more fearful 
and have exhibited more undesirable behaviors as 
adults as compared with puppies that remain with 
the litter through 8 weeks of age.15,16

CONSULT THE EXPERT h BEHAVIOR h PEER REVIEWED
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Juvenile Stage
The juvenile stage represents the time from the end 
of the socialization period to sexual maturity. Sex-
ual behavior is generally observed at ≈6 months of 
age, although it may be delayed in large and giant 
breeds.9 

Dogs remain behaviorally immature even after they 
have reached sexual maturity. Large-breed dogs 
may not mature socially until they are 18 months  
of age or older.8 Because behavior problems are  
frequently reported during this period, adolescent 
behavioral well-care visits should be encouraged. 

Designing a Socialization Program
It is never too early to start socializing a puppy, 
and, as long as the puppy remains calm and not 
fearful, it is never too late to begin. The owner’s 
goals should be considered when customizing a 
socialization program, and stimuli relevant to 
their puppy’s future should be introduced.

Healthy puppies of any age can begin to visit new 
places at least twice a week. Owners should take 
care to avoid locations frequented by dogs of 
unknown health and vaccination status. The 
puppy should be allowed to explore at its own  
comfortable pace. Bringing treats and toys can 
make the experience more pleasant, but if the 
puppy becomes too frightened to play or take a 
snack, the session should be ended.

The puppy should be introduced to a variety of 
humans, beginning with quiet adults. Children 
that are old enough to be quiet and gentle with 
dogs should then be introduced. Puppies can be 
carefully socialized with healthy puppies and adult 
dogs that are known to be gentle with puppies.

For some puppies, even mild stimuli may seem 
overwhelming. The socialization plan for these 
puppies should be modified accordingly. If fear is 
profound or persistent, a more in-depth behavioral 

NEONATAL STAGE

The neonatal stage ranges from 
birth to ≈2 weeks of age.

TRANSITIONAL STAGE

The transitional stage  
lasts ≈7 days (range,  

≈14-21 days of age).8,12

SOCIALIZATION STAGE

The sensitive period of 
socialization in puppies begins at 

3 weeks of age and lasts until 
12 to 14 weeks of age.8,9,12

JUVENILE STAGE

The juvenile stage represents the 
time from the end of the 

socialization period to sexual 
maturity. Sexual behavior is 

generally observed at ≈6 months 
of age, although it may be 
delayed in large and giant 

breeds.9 

THE 4 DEVELOPMENTAL STAGES
Continues h
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POLL

Do you offer puppy socialization classes at 
your clinic?

A. Yes
B. No
C.  Not yet, but we are planning to in 

the future.

Scan the QR code to submit your answer and see the 
other responses! The poll is located at the bottom of 
the article.

Using QR codes from your mobile 
device is easy and quick!

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.

treatment plan should be discussed with the owner, 
and referral to a boarded veterinary behaviorist is 
never premature. Repeated exposure in the face of 
profound fear can lead to sensitization and may not 
be reversible.

Puppy Socialization Classes
Puppy socialization classes are an opportunity  
for puppies to learn how to behave calmly around 
humans and dogs. Puppies that attend socialization 
classes are less likely to be rehomed than puppies 
that do not attend similar classes.17 

CONSULT THE EXPERT h BEHAVIOR h PEER REVIEWED

A survey-based study 
found that the risk for a 
puppy contracting canine 
parvovirus at a socialization 
class is low.18 

It is important to be aware that puppies do not 
complete vaccinations until they are 12 to 16 weeks 
of age. However, a survey-based study found that 
the risk for a puppy contracting canine parvovirus 
at a socialization class is low,18 and inadequate 
behavioral inoculation may result in rehoming. 
Evaluating enrollment requirements for local 
puppy classes may be beneficial in minimizing 
this risk. An instructor who requires initial vacci-
nations and veterinary health certificates is ideal. 
The classes should be well-run so that puppies are 
not overwhelmed or frightened. 

The First Veterinary Visit
History 
A brief behavioral history should be obtained for 
all puppies. Owners should be asked about any 
concerns they are experiencing with their puppy. 
Handouts should be provided to pet owners to 
help them manage normal but undesirable behav-
iors (eg, mouthing, house soiling, destructive 
behavior, barking). Such behaviors typically do 
not resolve on their own and may often escalate if 
owners attempt inappropriate techniques based 
on their own research. 

Physical & Behavioral Examination
Puppies are usually presented for initial examina-
tions while in their sensitive period for socializa-
tion. Positive and negative experiences have a 
profound impact on future behavior. Puppies that 
experience positive veterinary visits are more likely 
to become cooperative patients that can receive 
good healthcare for years to come. 

Both physical and behavioral observations should 
be included in the patient’s medical record. Normal 
puppies will explore the room and relax during the 
physical examination,19 whereas fearful puppies 
need special attention to assure a positive experi-
ence; some may require behavioral therapy.

Behavior Monitoring
Clinicians should follow up with owners to ensure 
they remain committed to providing excellent 
socialization opportunities for their puppy. As 

http://www.cliniciansbrief.com/
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on page 30. 

July 2020  cliniciansbrief.com   15

puppies mature, new behavioral concerns often 
develop. A plan should be developed to provide 
behavioral check-ups every 4 to 6 months until 
social maturity is reached.  

Conclusion
Clinicians are in a unique position to positively 
affect the social development of puppies. Early, 
accurate behavioral advice increases the strength 
of the bond between the owner and the puppy, 

improves the puppy’s ability to accept excellent 
medical care, and helps create a strong clinician–
owner–patient relationship. n
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Hallmark clinical features of asthma include bronchoc-
onstriction, airway edema, airway eosinophilia, and 
excessive mucus production. The combination of these 
features can result in cough, tachypnea, and/or expira-
tory dyspnea.1,3 Compounding airway edema, smooth 
muscle bronchoconstriction, and mucus hypersecretion 
can result in airflow limitation, which can be at least  
partially reversible with bronchodilator therapy. If left 
untreated, chronic airway inflammation can result in 
irreversible airway remodeling. 

Clinical Signs
Clinical signs associated with feline asthma include 
cough, tachypnea, open-mouth breathing, and/or  

Feline asthma is a lower airway disease that 
affects 1% to 5% of cats,1 most commonly 
young to middle-aged cats.1 Although median 
age on diagnosis has been reported to be 4 
to 5 years, most cats with asthma experience 
clinical signs earlier in life.1 Classified as 
an allergic disease, feline asthma is the 
result of a type-1 hypersensitivity to specific 
aeroallergens.2 This immune response results 
in cytokine release and elaboration that can 
ultimately cause pathologic airway changes. 

Feline 
Asthma
Laura A. Nafe, DVM, MS,  
DACVIM (SAIM)
Oklahoma State University

d  FIGURE 1 Ventrodorsal thoracic radiograph of an asthmatic 
cat demonstrating a diffuse bronchial pattern and collapse of 
the right middle lung lobe, which developed secondary to 
mucus accumulation and resulted in atelectasis
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BALF = bronchoalveolar lavage fluid 

respiratory distress, typically characterized by a 
prolonged expiratory phase of respiration and 
abdominal push. Some patients may have only one 
of these clinical signs, whereas others may have 
both a chronic cough and intermittent exacerba-
tions resulting in respiratory distress with expira-
tory effort.3 Accordingly, clinical signs can be 
episodic and vary in severity, from a mild, intermit-
tent cough to life-threatening dyspnea (ie, status 
asthmaticus). Pet owners may struggle to identify a 
true cough and may be confused with “vomiting 
hairballs” without production of a hairball. 

Diagnosis 
Definitive diagnosis of feline asthma can be  
challenging due to clinical features that overlap 
with various other cardiopulmonary conditions, 
including chronic bronchitis, heartworm- 
associated respiratory disease, and pulmonary 
parasitic disease. Diagnosis can be facilitated 
through a combination of consistent historical 
information, clinical signs (ie, cough and/or respi-
ratory distress), physical examination, laboratory 
data (eg, CBC, serum chemistry profile, fecal flota-
tion and analysis, urinalysis, heartworm antigen 

and antibody testing), imaging (eg, thoracic radi-
ography, thoracic ultrasonography, CT, bronchos-
copy, echocardiography), airway sampling, and 
additional diagnostic testing (eg, airway cytology) 
to rule out other causes of eosinophilic airway 
inflammation.

Physical examination may be normal or may 
reveal tachypnea, inducible cough on tracheal  
palpation, and/or abnormalities on thoracic aus-
cultation (eg, increased bronchovesicular sounds, 
expiratory wheezes). Classic radiographic findings 
include a diffuse bronchial or bronchointerstitial 
pattern, hyperinflation due to air trapping, and/or 
collapse of the right middle lung lobe due to mucus 
plug obstruction (Figure 1, previous page).3,4 
Because ≈20% of asthmatic cats have normal tho-
racic radiographs, asthma should remain on the 
differential list for any cat with respiratory dis-
tress and normal thoracic radiographs.5 In addi-
tion, a bronchial or bronchointerstitial pattern is 
also the predominant pulmonary pattern seen in 
cats with chronic bronchitis and/or heartworm- 
associated respiratory disease, making it challeng-
ing to differentiate these conditions from asthma 
via only physical examination and radiography. 

Bronchoscopy may be used in asthmatic cats to 
evaluate airway structure and collect bronchoalve-
olar lavage fluid (BALF) for cytology, culture and 
susceptibility testing, and Mycoplasma spp PCR 
testing. Alternatively, blind bronchoalveolar 
lavage may also be performed in cats that show  
diffuse radiographic changes. Clinicians should  
be cautious when interpreting BALF culture and 
Mycoplasma spp PCR results in combination with 
BALF cytology results, as airways (especially the 
trachea) are not sterile and the presence of bacte-
ria or Mycoplasma spp does not equate to active 
infection.6  

Bronchoscopy findings are often nonspecific in 
asthmatic patients and may include excessive 
mucus accumulation, airway hyperemia, and/or 
epithelial irregularities.1 Eosinophilic airway 
inflammation is characteristic of but not specific to 

Because ≈20% of asthmatic 
cats have normal thoracic 
radiographs, asthma 
should remain on the 
differential list for any cat 
with respiratory distress 
and normal thoracic 
radiographs.5 
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asthma (Figure 2), as parasitic disease commonly 
results in airway eosinophilia. Historically, eosino-
philic airway inflammation has been defined as 
>17% eosinophils present in BALF; however, recent 
evidence suggests that >5% eosinophils is consid-
ered abnormal in feline BALF.7,8 Clinicians should 
evaluate BALF eosinophil percentage in light of 
clinical signs and concurrent conditions associated 
with eosinophilia (eg, allergic skin disease). Most 
asthmatic cats typically have significant BALF 
eosinophilia; some can have lower eosinophil and 
higher neutrophil numbers, particularly in chronic 
asthma cases. A heartworm antigen and antibody 
test, fecal flotation, and Baermann test should be 
performed in all cases. In addition, the author com-
monly institutes empiric antiparasitic treatment, 
even if results are negative.  

Treatment & Management
Management of feline asthma consists of both 
acute and chronic treatment strategies. Clinicians 
and owners should understand that asthma is not 
a condition that can be cured; lifelong environ-
mental and medical management are necessary.

Cats presented in status asthmaticus require acute 
management consisting of supplemental oxygen, 
stress reduction and minimal handling, and bron-
chodilator therapy (eg, inhaled albuterol [via 
metered dose inhaler], injectable terbutaline). In 
the author’s clinical experience, injectable terbu-
taline is preferred over inhaled albuterol in the 
emergency setting, as cats in respiratory distress 
typically may not inspire deeply enough to appro-
priately deliver inhaled medication to the lower 
airways. Identifying an expiratory respiratory pat-
tern can be suggestive of bronchoconstriction and 
may lead the clinician to implement early inter-
vention with bronchodilator therapy. Expiratory 
respiratory patterns are characterized by an 
abdominal push during exhalation. If an obvious 
expiratory pattern is not identified, evaluation for 
other causes of respiratory distress (eg, pleural 
effusion, congestive heart failure) should be per-
formed prior to empiric treatment with a broncho-
dilator. Clinicians should evaluate patients for a 

d  FIGURE 2 BALF cytology from a cat demonstrating a predominance of 
eosinophils (arrows), which is characteristic of feline asthma. Image 
courtesy of Dr. Susan Fielder, Oklahoma State University

heart murmur or gallop rhythm and perform cage-
side thoracic ultrasonography to assess for pleural 
effusion and/or pulmonary edema (eg, presence of 
B lines). If other causes of respiratory distress are 
not evident on initial evaluation, intervention 
with a bronchodilator for possible asthma may be 
warranted.  

Management of chronic feline asthma is aimed at 
reducing airway inflammation and preventing or 
reducing airflow-limiting bronchoconstriction.1 
Reduced inflammation is best achieved by minimiz-
ing exposure to aeroallergens and environmental 
irritants (eg, aerosols, dust) and administration of 
oral glucocorticoids (eg, prednisolone). Minimiz-
ing environmental allergens is best achieved by 
reducing exposure to known allergens (eg, elimi-
nating outdoor access), cleaning bedding and other 
surfaces in the household frequented by the cat,  
and using an air filter to improve air quality. Oral 
glucocorticoid (prednisolone) therapy should be 
initiated at a dose of 1-2 mg/kg/day. The dose may 
be tapered by 25% to 50% every 2 to 4 weeks 
depending on clinical response. The goal is to  
taper steroids to the lowest effective dose. 

Continues h
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Inhalant Therapy
Some cats can be transitioned to receiving only 
inhaled steroid therapy (eg, fluticasone) to mini-
mize the systemic adverse effects of oral glucocorti-
coids and maintained on inhaled glucocorticoids 
alone for long-term management.9 It is important to 
overlap the inhaled steroid with oral glucocorticoid 
therapy, as it is believed that inhaled glucocorti-
coids require ≈2 weeks to achieve full clinical effect. 
Although the author frequently initiates inhaled 
fluticasone at a dose of 110 μg every 12 hours, a 
study evaluating inhaled fluticasone in cats with 
experimentally induced asthma found that airway 
eosinophilia was controlled with a variety of doses, 
including 44 μg, 110 μg, and 220 μg, administered 
every 12 hours.9 The efficacy of lower-dose flutica-
sone has not been evaluated in cats with naturally 
occurring asthma. In cats with concurrent condi-
tions in which systemic glucocorticoids are contra-
indicated (eg, congestive heart failure, diabetes 
mellitus), inhaled glucocorticoid therapy and/or 
oral cyclosporine may be considered.9,10 

Bronchodilator Therapy 
Chronic bronchodilator therapy is not necessary 
in all cats with asthma and is only recommended 
in patients that have signs associated with bron-
choconstriction (eg, respiratory distress, episodic 
tachypnea). Inhaled racemic albuterol should not 
be used for chronic management of bronchocon-
striction due to the proinflammatory effects of the 

S-enantiomer; however, racemic albuterol can be 
used at home by owners for rescue as needed.11 
Oral terbutaline or theophylline may also be used 
for chronic bronchodilator therapy. Although 
many patients may need bronchodilator therapy 
initially, once airway inflammation is controlled 
with glucocorticoid therapy, many can be weaned 
off bronchodilators long-term and managed as 
needed. In addition, feline asthma should never  
be managed with bronchodilator therapy alone,  
as bronchodilators will not address airway  
inflammation, which is an integral component  
of controlling asthma. 

Additional Therapeutic Options
Various other therapeutic drugs (ie, cyprohepta-
dine, cetirizine, nebulized lidocaine, maropitant) 
have been investigated for management of experi-
mentally induced asthma in cats12-14; although 
some show promise in reducing airflow limitation, 
none have been shown to be effective as monother-
apy for management of feline asthma. As a result, 
these other therapeutics can be considered as 
adjunctive treatments along with glucocorticoids. 
Immunotherapy and mesenchymal stem cell ther-
apy have shown promise as future novel therapeu-
tics and warrant further investigation both in cats 
that have experimental and naturally occurring 
asthma.15,16 

Prognosis & Prevention
Prognosis for feline asthma is typically good with 
prompt diagnosis and appropriate management. 
Status asthmaticus, however, is a potentially 
life-threatening manifestation of asthma in cats, 
especially if not recognized and treated appropri-
ately in the emergency setting. Prevention is chal-
lenging, as it is impossible to truly prevent the onset 
of an allergic condition like asthma. Prevention 
and/or reduction of clinical signs can be achieved 
through avoidance of known aeroallergens.  

Clinical Follow-Up & Monitoring 
Follow-up evaluation is necessary for successful 
chronic management of cats with asthma. Clini-
cians should decide whether to reduce a steroid 

CONSULT THE EXPERT h RESPIRATORY MEDICINE  h PEER REVIEWED

20  cliniciansbrief.com  July 2020

Prognosis for feline  
asthma is typically good 
with prompt diagnosis and 
appropriate management.

http://www.cliniciansbrief.com


dose based on clinical signs, physical examination, 
thoracic radiography, and, occasionally, resolution 
of airway eosinophilia. Long-term management of 
feline asthma is aimed at lowering glucocorticoid 
doses to the lowest effective dose that controls clini-
cal signs and airway inflammation. Some patients 
may be transitioned to inhaled glucocorticoid ther-
apy (eg, fluticasone) using a space chamber to aid 
drug delivery. Patients started on bronchodilator 
therapy can often be tapered off once airway 
inflammation is controlled.  

Feline asthma patients are generally responsive to 
treatment with a glucocorticoid ± bronchodilator. 
In feline respiratory patients unresponsive to stan-
dard asthma therapy, the diagnosis should be 
reconsidered and further diagnostics pursued. n
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POLL

Approximately what percentage of your 
feline asthma patients are maintained on 
inhaled glucocorticoids?

A. 100%
B. 75% to 99%
C. 50% to 74%
D. 25% to 49%
E. 1% to 24%
F.  I do not use inhaled glucocorticoids for 

my feline asthma patients.

Scan the QR code to submit your answer and see 
the other responses! The poll is located at the 
bottom of the article.

Using QR codes from your mobile 
device is easy and quick!

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.

YOU ARE HALFWAY TO EARNING CE! 
 
Complete the rest of this 1.5-hour feline 
asthma course at brief.vet/feline-asthma-ce
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My Patient Has 
a Heart Murmur; 
Can I Sedate or 
Anesthetize?

It can be difficult to determine the pathology 
underlying a heart murmur and whether that 
pathology is significant enough to warrant a 
delay or special drug protocol for sedation or 
anesthesia. Thoracic radiography can pro-
vide insights into cardiac disease through 
assessment of heart size (especially the left 
atrium), pulmonary vessel size, and presence 
of pulmonary edema.  

Opioids, benzodiazepines, ketamine, and tra-
zodone do not significantly impact the cardio-
vascular system and are generally considered 
safe in animals. Fentanyl and other potent opi-
oids may induce vagally mediated bradycar-
dia, and meperidine and morphine can cause 
histamine release, leading to hypotension. 
In cats with cardiomyopathy, ketamine may 
cause catecholamine-associated tachycardia 
that can decrease cardiac output. α2 agonists 
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are usually contraindicated in patients with 
cardiac disease due to severe vasoconstriction 
and reflex bradycardia. Combining an opioid 
and benzodiazepine is typically safe in seda-
tion protocols, and the drugs work synergisti-
cally. Alfaxalone is safe in smaller doses (eg, 1-2 
mg/kg IV or IM) as part of a sedation protocol 
or to prolong sedation after administration 
of another sedative combination. Likewise, 
ketamine at 1-2 mg/kg can be useful for pro-
longing sedation. Both can be administered in 
patients with or without heart murmurs. 

Propofol, alfaxalone, and a combination of 
ketamine with a benzodiazepine are gener-
ally safe for induction, especially when used 
with appropriate premedications. Analgesics, 
as well as locoregional anesthesia, decrease 
the amount of inhalant anesthetic needed, 
thereby minimizing adverse effects. Inhalant 
induction is contraindicated in patients due 
to increased stress, which can result in tachy-
cardia that may compromise cardiac output. 
Preoxygenation may help prevent or limit 
tissue hypoxia. The total amount of IV fluid 
administered during anesthesia or sedation 
should be limited (unless indicated as part of 
treatment), particularly in patients with left 
atrial enlargement.—Brainard BM

http://www.cliniciansbrief.com


SYMPOSIUM CAPSULES

24   cliniciansbrief.com   July 2020

was then used in a prospective fixed- 
order crossover clinical trial comparing 
transdermal and oral phenobarbital 
in 9 epileptic cats. A dose of 9 mg/kg 
every 12 hours resulted in poor correla-
tion between transdermal dosage and 
serum phenobarbital concentrations, 
requiring more dosage adjustments 
than oral administration; however, 6 
out of 9 owners preferred transdermal 
over oral administration. 

Transdermal levetiracetam at 60 mg/kg  
every 8 hours was also investigated in 
8 healthy cats using the same trans-
dermal carrier molecule as was used in 
the transdermal phenobarbital study. 
After 7 days, serum concentrations were 
above the minimum human therapeutic 
range at all time points; however, 
transdermal levetiracetam has not 

Use & Misuse 
of Transdermal  
& Extended- 
Release 
Anticonvulsant 
Drugs in Cats

Difficulties in giving an epileptic cat 
oral medication multiple times a day 
can lead to suboptimal serum pheno-
barbital concentrations. In this study, 
2 transdermal phenobarbital formu-
lations in healthy cats were evaluated 
and demonstrated adequate absorp-
tion. The owner-preferred formulation 

Circulating intravascular volume is smaller 
than previously thought, so IV fluid bolus 
volumes may be safely reduced, possibly 
further protecting the ESL. 

yet been studied in epileptic cats, 
and its clinical efficacy is unknown. In 
addition, the use of extended-release 
levetiracetam was evaluated in 9 
healthy cats weighing ≥11 lb (5 kg). 
Cats were given extended-release 
levetiracetam at 500 mg (≈100 mg/
kg) once daily for 10 days. Serum 
concentrations measured above the 
minimum human therapeutic range, 
and patients had few adverse effects; 
however, serum therapeutic ranges 
have yet to be established in cats or 
dogs with epilepsy. Clinicians should 
exercise caution when prescribing this 
medication for cats, stay aware of the 
gap in clinical efficacy studies, and be 
able to communicate this information 
to owners when discussing novel 
anticonvulsant treatment.—Barnes 
Heller HL

The Cons 
of Colloids: 
How to Feel 
Comfortable 
Not Using 
Colloids

Colloid therapy has recognized risks; 
new data on transvascular fluid move-
ment involving the glycocalyx and endo-
thelial surface layer (ESL) have provided 
further support for limiting colloid use. 
Colloids are extravasated into the inter-
stitium faster than previously thought. 
In some tissue, colloid molecules can 
persist for long periods, potentially 
causing tissue damage and interference 

with immunity and coagulation. New 
research has identified the ESL, which 
is a fragile semipermeable layer, as the 
main barrier controlling vascular fluid 
and macromolecule shifts; intravascular 
colloid osmotic pressure plays a lesser 
role than previously believed. Albumin 
is vital to the integrity and selective per-
meability of the ESL; however, subphysi-
ologic concentrations may be adequate, 
and it is becoming increasingly evident 
that focus should be on providing suf-
ficient albumin for maintaining ESL 

integrity rather than on intravascular 
colloid osmotic pressure. Circulating 
intravascular volume is smaller than 
previously thought, so IV fluid bolus vol-
umes may be safely reduced, possibly 
further protecting the ESL. 

Colloids may cause harm when used in 
place of a balanced crystalloid solution; 
however, patients with systemic inflam-
matory response syndrome unrespon-
sive to crystalloids may still respond to 
colloid therapy.—Hughes D
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Difficult Vascular 
Access

There are several options for achieving 
successful vascular access in cases in 
which landmark-based IV catheter place-
ment has failed. In stable patients, ultra-
sound-guided IV catheter placement can 
be used; in unstable patients, intraos-
seous (IO) catheters and venous cut-
downs are preferred. Ultrasound-guided 
catheter placement is recommended if 
cases are complicated by hematomas, 
if there is difficulty finding landmarks, 
in the presence of edema or obesity, 
and/or if blind catheter placement fails 
after 3 attempts. Studies in humans 
show higher success rates, faster time 
to placement, and lower complication 
rates with this method than with blind/

Venous cutdown is typically used 
as a last resort. Contraindications 
for this method include trauma to 
the site, infection in the area being 
catheterized, and coagulopathies. 
Complications are relatively rare, and 
catheter removal within 12 to 24 hours 
is recommended.—Boysen S

Management of 
Cervical Bite 
Wounds

The intricate anatomy and number of 
vital structures in the cervical region can 
make treatment for injuries to this area 
complex. Normal recommendations 
for bite wound management—includ-
ing exploration, debridement, flushing, 
bandaging, and surgical repair as indi-
cated—should be used. Systemic anti-
biotic therapy should be used promptly, 
preferably within 3 hours of injury, to 
address potential bacteria (eg, Pasteu-
rella spp, Staphylococcus spp, Strepto-
coccus spp) in the wound. Contraindica-
tions to primary wound closure include 
tension, infection, and/or questionable 
tissue viability. Delayed primary closure 

landmark placement, but veterinary 
studies are lacking. 

Because the IO space can be considered 
continuous with and equivalent to the 
IV space, IO catheters are ideal in unsta-
ble patients with poor hemodynamic 
status or patients too small to easily 
place an IV catheter. In older patients, a 
manual or automated IO device or bone 
marrow biopsy needle can be used to 
penetrate the bony cortex. In younger 
patients with a softer cortex, regular 
18-g to 25-g hypodermic needles ± a 
manual IO device or 18-g to 22-g spinal 
needles can be used. Contraindications 
to IO catheters include patients with a 
compromised or fractured target limb, 
acute infection at the insertion site, 
and/or previous orthopedic surgery 
with hardware at the insertion site. 
Most fluids and medications given IV 
can also be given IO. 

Most fluids  
and medications 
given IV can  
also be given IO. 

is preferred for contaminated wounds, 
although secondary healing via granula-
tion may be the only alternative. 

Patients with cervical bite wounds can 
have airway trauma, which should be 
suspected with SC emphysema, signifi-
cant hemorrhage, and/or swelling in the 
pharyngeal area. Radiography may help 
localize the injury. Patients with ongoing 
bleeding, respiratory distress, and/or 
deep tissue plane disruption require sur-
gical exploration to evaluate for injury 
to the trachea, esophagus, and deeper 
structures. Laryngeal function should 
be assessed on anesthetic induction in 
patients with severe cervical injury or in 
cases in which there is preoperative evi-
dence of inspiratory stridor. Care should 
be taken not to damage the vagosym-
pathetic trunk or recurrent laryngeal 
nerves. 

Tracheal damage can be surgically 

repaired using standard reconstruction 
techniques; resection and anastomosis 
can be performed in patients with signif-
icant damage. Approximately 25% of the 
trachea can be safely resected without 
significant compromise. One or both 
jugular veins can be ligated or occluded 
to control hemorrhage. Dogs—not cats—
can tolerate bilateral occlusion or liga-
tion of the carotid arteries. A temporary 
tracheostomy and/or gastrostomy tube 
may be indicated. 

Spinal trauma from bite wounds should 
be treated as with any spinal cord injury; 
additional complications (eg, soft tissue 
damage, vertebral fracture, bacterial 
contamination) must be addressed. 

Although there is a wide range of mor-
tality rates for cervical injuries, with 
appropriate treatment, prognosis can be 
excellent.—Taney K n
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Thrombocytosis
Julie Allen, BVMS, MS, MRCVS, DACVIM (SAIM), DACVP

DIFFERENTIAL DIAGNOSIS h INTERNAL MEDICINE h PEER REVIEWED

Following are differential 
diagnoses for patients presented 
with thrombocytosis. 

h  Drug-induced response (eg, to vincristine, 
epinephrine, possibly a glucocorticoid) 

h  Iron deficiency 
h  Physiologic reaction
  •  To epinephrine (eg, due to trauma, exer-

cise, or excitement)
  • Postsplenectomy
h  Primary thrombocytosis 
  • Acute megakaryocytic leukemia
  • Chronic myeloproliferative disease
  –Chronic basophilic leukemia
  –Chronic myeloid leukemia
  –Essential thrombocythemia
  – Other myelodysplastic/ 

myeloproliferative neoplasm
  –Polycythemia vera
  –Primary myelofibrosis
h  Pseudothrombocytosis
  •  RBC ghosts or fragments, fragile 

leukocytes, microorganisms, or lipemia 
h  Reactive thrombocytosis
  •  Hematopoietic/nonhematopoietic 

neoplasia
  • Hyperadrenocorticism 
  • Infection 
  •  Inflammation (eg, immune-mediated 

or hepatobiliary disease)
  • Postsplenectomy 
  • Rebound from thrombocytopenia
  • Trauma n
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HEMOABDOMEN 
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HEMOABDOMEN OBSERVED
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YES*

YES

YES

NO

NO

NO

History of trauma?

Mass observed on POCUSa?

PT/aPTT >20% prolongedPT/aPTT <20% prolonged

See No Mass 
Observed on 

POCUSa

Patient stable (ie, heart rate <120 bpm, blood lactate <18 mg/dL, alert and oriented)?

TREATMENT
h  Administer crystalloids (20-30 

mL/kg) and hypertonic saline 
(3-5 mL/kg) 

h  Perform:
 • ± blood transfusion
 •  ± thoracic and abdominal 

radiography and POCUSa

 •  ± urgent exploratory surgery, 
splenectomy, liver mass 
removal, or other mass 
removal

h  Consider immediate referral for 
ultrasonography and 
stabilization

TREATMENT
h  Provide monitoring, treatment, and 

supportive care
h  Recheck peripheral PCV in 2-6 hours
h  Perform imaging and diagnostics (eg, CBC, 

serum chemistry profile, urinalysis, 
coagulation testing)

h  Evaluate other body systems

TREATMENT
h  Perform exploratory surgery, splenectomy, liver 

mass removal, or other mass removal
h  Consider blood transfusion
h  Provide supportive care
h  Monitor for postoperative ventricular ectopy

TREATMENT
h  Treat with plasma or fresh whole blood
h  Consider ε-ACA therapy (50-100 mg/kg IV every 6 

hours)
h  Proceed to surgery after treatment
h  Provide supportive care
h  Monitor for postoperative ventricular ectopy

TREATMENT
h  Perform thoracic radiography (eg, to 

evaluate for metastatic disease)
h  Consider exploratory surgery
h  Evaluate PT/aPTT; consider 

performing thromboelastography 
and/or VCM to evaluate for fibrinolysis

* All stable hemoabdomen 
patients have the potential to 
decompensate. Heart rate, 
mucous membrane color, blood 
pressure, packed cell volume/
total solids, mentation, pulse 
quality, and capillary refill time 
should be closely monitored.
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NO MASS OBSERVED ON POCUSa
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ACA = aminocaproic acid

aPTT = activated partial thromboplastin time

DIC = disseminated intravascular coagulation

PCV = packed cell volume 

POCUSa = point-of-care ultrasonography (abdomen)

PT = prothrombin time

VCM = viscoelastic coagulation monitoring

YES NO

Gallbladder wall edema 
(suggestive of anaphylaxis, a cause 

of hemoabdomen) present?

Coagulation times normalCoagulation times increased

Evaluate PT/aPTT

TREATMENT
h  Increased PT and aPTT: 

Consider anticoagulant 
rodenticide toxicity (rare cause 
of hemoabdomen)

h Increased aPTT: Consider DIC
h  Perform transfusion with fresh 

frozen plasma or fresh whole 
blood

h  Administer vitamin K (5 mg/kg 
SC every 24 hours) if PT is 
extremely elevated (eg, >2 times 
the upper limit of the reference 
range) TREATMENT

h  Treat for anaphylaxis (epinephrine 
[0.005-0.01 mg/kg IM or 0.1-1 µg/kg/min IV])

h  Monitor closely

TREATMENT
Pursue CT and advanced diagnostics
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A ntemortem diagnosis of 
pancreatic disease is a 
challenge. Histopathol-

ogy remains the gold standard of 
 diagnosis for pancreatic neopla-
sia  and pancreatitis. Pancreatic 
biopsy provides a definitive diag-
nosis of pancreatitis, assuming a 
representative sample is 
obtained. An open or laparo-
scopic approach can be made to 
collect samples.

Many cat owners anticipate a reci-
procity in physical affection. 
When this expectation is not 

satisfied, the human–animal bond can 
weaken and the cat becomes at risk for 
relinquishment to a shelter.1,2



In addition, attention to the cat’s behavioral needs 
may be reduced, increasing the risk for stress- 
related illnesses.3 Further, because less-bonded 
owners may not notice subtle signs of disease,  
their cats may not receive timely veterinary care.

The veterinary healthcare team is in an ideal posi-
tion to help kittens mature into content, comfort-
able, and healthy adult cats. Owners are often 
unaware of the important role they play in their 
cats’ social development and typically do not ask 
clinicians for guidance on preventive behavioral 
care; thus, clinicians should proactively offer advice 
regarding the behavioral needs of kittens. By dis-
cussing normal kitten development, clinicians can 
be a primary source of accurate information and 
provide guidance when kittens exhibit problematic 
behaviors.

Developmental Stages of Young Kittens
Although it can be helpful to consider kitten devel-
opment as progressing through stages, the timeline 
is not rigidly based on chronologic age. Environ-
mental factors (eg, early handling, opportunities to 
observe the queen, interactions with littermates) 
affect both physical and behavioral development.4 
Kittens not routinely handled until 7 weeks of age 
may remain tentative and less interactive with 
humans.5

Neonatal Stage
During the first days after birth, kittens experience 
the world mainly through olfaction and touch. 
Within 2 weeks, eyes are open; visual recognition 
becomes available, and social interactions increase 
in complexity. Coordinated motor skills begin to 
develop at this time; kittens begin to use their paws 
to interact with objects, and by 4 weeks of age, 
social play can be observed. By 7 weeks of age, play 
focus shifts from social play to object play.6,7

At 4 weeks of age, kittens may be introduced to 
solid food. Weaning also typically begins around 
this time, when the mother may start to bring prey 
to teach kittens to hunt.6,7

Socialization Period
Socialization refers to the process during which 
kittens interact with and develop appropriate  
social behaviors toward other members of the  
same species. In practice, “socialization” is used 
more broadly and includes learning to interact  
with other social species and adjusting to relevant 
environmental stimuli.

A sensitive period is considered to be an age range 
in which external stimuli are particularly likely to 
have a long-term effect on development6,7; the  
sensitive period for socialization in kittens is thus 
considered to be the period during which kittens 
form social attachments most easily and during 
which experiences—both positive and negative—
have a greater long-term effect. This period occurs 
when kittens are between 2 and 7 weeks of age,6,7 

whereas the sensitive period for socialization in 
dogs extends from 3 to 14 weeks of age.8 

Although the most sensitive period for kitten 
socialization is coming to a close by the time many 
kittens are adopted (ie, at ≈7 weeks of age), this 
does not mean that kittens should be adopted prior 
to 7 weeks of age. Kittens can benefit from watching 
the queen and interacting with littermates. Kittens 
raised without littermates are typically slower to 
learn social skills than normally reared kittens.6

Socialization does not stop abruptly at 7 weeks  
of age. Safe, comfortable exposure to important 
stimuli should continue regardless of when a kitten 
is adopted.

Adolescence 
Puberty in kittens begins between 5 and 6 months 
of age.7 Cats are not socially mature until they are 
older than 1 year. As cats mature sexually and 
socially, new communication patterns (eg, mount-
ing, marking such as urine spraying) may emerge.

Until kittens are 2 years of age, behavioral check-
ups should be performed every 4 to 6 months to 
address and recognize concerns early. These  
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check-ins are best accomplished by visits dedicated 
purely to social interaction in the clinic. Another 
option is to preschedule routine outreach phone 
calls; a brief 5-minute call may be of great value to 
preserve the human–animal bond. 

The First Veterinary Visit
The first veterinary visit should occur when kittens 
are between 6 and 16 weeks of age. During this 
visit, it is important to conduct a thorough physical 
and behavioral examination while also addressing 
owner expectations. 

Physical & Behavioral Examination
The first well-care appointment is an opportunity  
to start a behavioral baseline for kittens. Owners 
should be asked about any kitten behavioral con-
cerns. Behavioral handouts can be used to teach 
owners appropriate training and management 
techniques. 

While history is being collected, kittens should be 
allowed to roam the examination room. Normal 

kittens will explore, engage with toys, accept treats, 
and interact with staff. 

A kitten’s response to handling should also be 
noted. This is a kitten’s first impression of the veter-
inary experience. If a kitten is too nervous to eat 
treats or starts to struggle, it is critical that staff 
step back from the kitten rather than hold it tighter; 
a short break can often be enough to help kittens 
relax. 

Kittens that are shy, do not play or explore, and/or 
are in apparent fear even with gentle and consider-
ate handling should receive a customized socializa-
tion program and their owners given behavioral 
advice. Clinicians should not hesitate to refer kit-
tens of any age to a boarded veterinary behaviorist.

Reasonable Expectations 
A kitten’s normal behavior should be reviewed 
during the examination, and expectations shared 
by many owners—that their kitten must eliminate 
only in a litter box and scratch only on a scratching 

NEONATAL STAGE

During the first days after birth, 
kittens experience the world mainly 

through olfaction and touch. 

SOCIALIZATION PERIOD

This period occurs when kittens are 
between 2 and 7 weeks of age,6,7 
whereas the sensitive period for 

socialization in dogs extends from 
3 to 14 weeks of age.8 

ADOLESCENCE

Puberty in kittens begins 
between 5 and 6 months of age.7

DEVELOPMENTAL STAGES OF YOUNG KITTENS
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post—should be discussed. Most owners would like 
to be able to play with and pet their kitten without 
being bitten or scratched.

Owners typically choose kittens based on physical 
traits.9 Once the kitten is home, the owner will  
discover whether the kitten is affectionate, playful, 
fearful, active, and/or aggressive. Personality and 
behavior are strongly influenced by early environ-
ment, experiences, and genetics. By 7 weeks of age, 
some behavioral tendencies may not be readily 
changed.6 The owner’s goals for their kitten should 
be determined, and whether those goals are reason-
able in light of behaviors observed during the 
examination should be discussed.

Behavioral Program
Behaviors such as elimination, scratching, and play 
should be discussed during each well-care appoint-
ment. Often, behaviors are developmentally normal 
but undesirable. Young kittens need supervision for 
their safety and to prevent them from engaging in 
undesirable behaviors. With appropriate informa-
tion, owners can understand and prevent unwanted 
behaviors while encouraging preferred ones.

Elimination & Scratching Behavior
Even if a newly adopted kitten has used a litter box 
in a prior setting, the kitten may not be committed 
to an exclusive elimination area. Clean boxes 

should be provided in several locations. Another 
option for litter box training is to confine the kitten 
to a smaller space (eg, a single bedroom) with its  
litter box, especially when it cannot be closely 
supervised. Once the kitten begins to use the box 
consistently, more areas of the house can be made 
accessible. Large homes and multipet households 
need more than one litter box station.

Normal kittens scratch surfaces as they explore the 
environment. An assortment of horizontal and ver-
tical scratching posts should be offered to kittens in 
prominent social areas. Until a substrate preference 
has been established, posts made from a variety of 
materials (eg, cardboard, sisal, fabric) should be 
provided.

If a kitten is caught eliminating or scratching in an 
undesirable location, the kitten can be distracted to 
interrupt the behavior; a toy or treat can be used to 
lure the kitten from the spot. The distraction 
should not be aversive. For kittens that likely need 
to eliminate, a food lure can be used as a guide to 
the nearby litter box. Shouting at or otherwise 
frightening a kitten, even once, can permanently 
destroy a kitten’s relationship with the owner. 

Play
Normal kittens are playful. Play can include preda-
tory sequences directed at objects, hands, and feet. 
A variety of toys, including puzzle games and inter-
active wand toys, should be offered. Kittens should 
not be invited or encouraged to play with hands or 
feet. If a kitten playfully pounces on a person, the 
kitten should be directed back to a toy. It should be 
expressed clearly to owners that shouting and 
spraying the kitten with water can create fear and/
or arousal and are not appropriate ways to teach 
proper play.

Communication & Training
Feline body language should also be reviewed 
during the visit.7 Whether a kitten is being social-
ized with a stranger or is playing with a family mem-
ber, it is important to discontinue the interaction if 
the kitten shows signs of fear or emotional arousal.

CONSULT THE EXPERT h BEHAVIOR/FELINE MEDICINE  h PEER REVIEWED

Personality and behavior 
are strongly influenced 
by early environment, 
experiences, and genetics. 
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Communication can be further strengthened 
through reward-based training. During training 
sessions, kittens learn safe, predictable ways to 
interact with humans, and owners learn to attend 
to their cat’s body language. Punishment should 
never be used when training a kitten.

Socialization Guidelines
Kittens should be introduced to friendly, calm dogs; 
healthy, friendly cats; and quiet children. Kittens 
should be brought to other homes where they can 
explore and encounter assorted scents and sounds. 
Treats and toys should be offered to make the expe-
rience positive. Kittens should remain calm and 
interested, not overwhelmed. 

Manipulations that may be required for husbandry 
and healthcare, as well as a variety of foods with 
assorted textures, should be introduced. Young kit-
tens may still have flexible eating habits. Encourag-
ing kittens to explore foods with assorted textures 
and flavors may improve willingness to eat a lim-
ited ingredient or prescription diet in the future. 

Group “kitten kindergarten” sessions10 can be used 
to educate owners and socialize kittens in the 
clinic. Owners can be taught to administer topical 

and oral medications, while kittens can learn to 
accept a leash and harness. 

For some kittens, every stimulus may seem 
overwhelming. Repeated exposure in the face of 
profound fear must be avoided, as it can lead to 
sensitization, which may not be reversible. It is 
never too early to address fear with behavior 
modification and, in some cases, pharmacologic 
intervention. 

Conclusion
Clinicians are in a unique position to positively 
affect the social development of kittens, but the 
window of opportunity is narrow. Early, accurate 
behavioral advice increases the strength of the 
bond between the owner and kitten, improves the 
kitten’s ability to accept excellent medical care, 
and helps create a strong clinician–owner–patient 
relationship. n
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Presentation / History
A 4-month-old intact female Labrador Retriever presented for piloerection and barking at unfamiliar people, dogs, and shadows. 
The dog came from a breeder at 11-weeks-old who reported the dog was mouthy, barked often, and enjoyed people.

At puppy class the dog refused to eat and barked at other dogs. When greeting a dog off leash she was piloerect and overly 
excited. The dog frequently became overly aroused when playing with housemates. At the beach she barked at other dogs.

Physical Examination
The dog directly approached the doctor and veterinary technician with 
her ears back and with a big tail wag at the level of the back. She 
repeatedly sought social interaction with the veterinary team. The dog 
played with different toys and ate a variety of treats. She exhibited signs 
of stress: shaking off, dilated pupils, lip licking, and panting. She growled 
and barked at a shadow on the wall and when seeing a large neutral dog. 

ZYLKENE CASE REPORT

THE CASE: AGGRESSION IN A PUPPY

Treatment
α-casozepine (Zylkene; Vetoquinol)
20 mg/kg  q24h PO for 8 months 

Owner was instructed not to take the dog to the dog park or beach. 

Owner was to stay with the dog during vet visits and feed her 

throughout the exam.

The dog continued her puppy class and joined tracking and nose 

work classes for enrichment and confidence building. She had 

behavior modification appointments with the behavior technician 

weekly for 3 months, then every 1-3 months for the next year. 

Skills focused on during behavior modification appointments:

•   Counterconditioning to tightness of leash

•   Reward for all attention to owner

•   Relaxation exercises to transfer calm emotional state to new         
     environments and around dogs

•   Cue to turn her back toward anything that surprises her

•   Reward for looking calmly at other dogs, decreasing distance 
     over time

Outcome
After 15 months the dog sat calmly when dogs 
approached her on walks. She was successfully 
able to meet a 6 month old large breed dog off 
leash in a large room. She did not bark at dogs 
on walks or at classes.

WEIGHT:  34.0 lb (15.5 kg)

BODY CONDITION SCORE:  6/9

PULSE:  134 bpm

RESPIRATION:  Pant

CAPILLARY REFILL TIME:  <2 sec

Diagnostics
No diagnostics. The dog was sent back to her primary care veterinarian 
for a full ophthalmologic exam due to her response to shadows.

Treatment discussion
Puppies that are fearful before 6 months of 
age have been shown to remain more fearful 
as they age, even with appropriate socializa-
tion. In this case, a behavioral supplement 
(Zylkene: Vetoquinol) was used in addition to 
the behavior modification plan. Supplements 
ideally reduce clinical signs by at least 25% 
over 4-6 weeks. A behavioral supplement 
such as Zylkene can be used to help support 
behavior modification and training classes. 
This can facilitate success of the behavior 
modification by increasing the dog’s ability to 
learn and resilience.

Physical exam was within normal limits:

vetoquinolusa.com/zylkene 1.800.267.5707

  DIAGNOSIS: Impulsive Aggression

CASE REPORT CONDUCTED BY KRISTA SIROIS, DVM
3rd Year Behavior Resident Under Dr. Lisa Radosta

ADVERTORIAL

www.vetoquinolusa.com/zylkene
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Amoxicillin/Clavulanic 
Acid in Cats with & without 
Chronic Kidney Disease
Margie Scherk, DVM, DABVP (Feline Practice) 
Journal of Feline Medicine & Surgery

In the Literature
Benson KK, Quimby JM, Dowers KL, et al. Pilot study of side effects 
and serum and urine concentrations of amoxicillin–clavulanic acid 
in azotemic and non-azotemic cats. J Feline Med Surg. 2019. doi: 
10.1177/1098612X19881537

FROM THE PAGE …

Chronic kidney disease (CKD) occurs in 30% to 40% of cats >10 years of age,1  with 20% to 30% of 
these cats experiencing UTIs of either the lower or upper urinary tract.2 Amoxicillin/clavulanic acid 
is commonly used in these patients. In humans with CKD, alterations in serum and urine concentra-
tions of amoxicillin as well as clavulanic acid affect dose recommendations for this drug.3,4

The first part of this study evaluated whether cats with azotemic CKD (azCKD) experienced 
increased adverse effects from amoxicillin/clavulanic acid as compared with cats without azCKD. 
Owners of cats that had been prescribed amoxicillin/clavulanic acid for any reason were sur-
veyed. The results of the 61 returned surveys—representing 11 cats with azCKD (9 in IRIS stage 2) 
and 50 cats without azCKD—showed no significant difference in the prevalence of adverse 
effects, including vomiting, diarrhea, and decreased appetite. However, a significantly greater 
number of cats with azCKD experienced >1 adverse effect; clinicians were also more likely to 
adjust the treatment plan (eg, discontinue the antibiotic) in these patients as a result of these 
adverse effects.

The second part of this study determined the serum and urine amoxicillin and clavulanic acid  
concentrations in 6 cats with azCKD (5 in IRIS stage 2, 1 in IRIS stage 4) and 6 without azCKD that 
were receiving amoxicillin/clavulanic acid. Similar to humans with CKD, cats with azCKD trended 
toward higher serum concentrations of amoxicillin but had significantly lower urine concentrations 
of amoxicillin than did cats without azCKD. No significant difference was seen in clavulanic acid con-
centrations in either serum or urine, although the azCKD group trended toward higher serum levels.

FROM PAGE TO PATIENT
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These results should not be overinterpreted, as the study  
population size was small and the severity of CKD was 
restricted to those showing consistent elevations in creatinine, 
low urine-specific gravity, and ultrasonographic changes  
suggestive of renal disease. Conversely, these results should 
not be underestimated, as there were no cats in IRIS stage 3 
and only 1 in stage 4 in this study population.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   The lower end of the dose range should be used for 
amoxicillin/clavulanic acid for CKD patients with 
systemic conditions.

2   Although urine concentrations of amoxicillin may be 
lower, there is sufficient amount of the drug excreted in 
the urine for treatment of lower urinary tract disease in 
cats with early stages of CKD.

3   Adverse reactions to amoxicillin/clavulanic acid may 
be more common in cats with CKD and should be 
anticipated. 

4   As with any decision to prescribe an antibiotic, it is 
critical the drug be effective against the infecting 
organism. To provide effective therapy and reduce the 
chance of antimicrobial resistance development, culture 
testing should be performed. When culturing is not 
feasible, amoxicillin without clavulanic acid is a 
reasonable first choice for sporadic or recurrent 
bacterial cystitis, depending on geographic sensitivity 
patterns.5
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Research Note: 
Photobiomodulation 
Therapy Protocols in 
Dogs with Degenerative 
Myelopathy

Canine degenerative myelopathy is a progressive, 
adult-onset neurodegenerative disease characterized  
by pelvic limb proprioceptive ataxia that progresses to 
paraparesis, then paralysis of the pelvic limbs, followed 
by thoracic limb paralysis. Treatment is limited to  
palliative therapy due to the lack of effective treatment 
options. This retrospective study evaluated the effect of 
2 photobiomodulation therapy protocols on the progres-
sion of clinical signs of degenerative myelopathy. All dogs 
received the same twice-weekly in-clinic rehabilitation 
therapy and at-home exercise program. In addition, 
during in-clinic therapy, dogs received either photobio-
modulation therapy protocol A (PTCL-A; n = 6) or photo-
biomodulation therapy protocol B (PTCL-B; n = 14). 
Results in the PTCL-B group showed significantly longer 
times between signs of onset and euthanasia as well as 
between signs of onset and nonambulatory paresis or 
paralysis as compared with the PTCL-A group; Kaplan–
Meier survival analysis also demonstrated significantly 
longer time of clinical sign onset to nonambulatory pare-
sis in the PTCL-B group as compared with the PTCL-A 
group and historical data group. These results suggest 
there may be potential benefits of using PTCL-B in  
combination with an intense rehabilitation therapy plan 
in dogs with degenerative myelopathy. A randomized,  
double-blinded placebo control prospective clinical trial 
is underway.

Source
Miller LA, Torraca DG, De Taboada L. Retrospective observational study 
and analysis of two different photobiomodulation therapy protocols 
combined with rehabilitation therapy as therapeutic interventions for 
canine degenerative myelopathy. Photobiomodul Photomed Laser Surg. 
2020;38(4):195-205.
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Diagnostic Assessment 
of Cranial Cruciate 
Ligament Tears in Dogs 
Jonathan Miller, DVM, MS, DACVS
Oradell Animal Hospital
Paramus, New Jersey

In the Literature
Ashour AE, Hoffman CL, Muir P. Correlation between 
orthopaedic and radiographic examination findings and 
arthroscopic ligament fibre damage in dogs with cruciate 
ligament rupture. Aust Vet J. 2019;97(12):490-498.

FROM THE PAGE …

Diagnosis of cranial cruciate ligament (CCL) tears is made through a combination of 
orthopedic examination findings (eg, positive cranial drawer, cranial tibial translation) 
and radiographic changes (eg, effusion, osteoarthritic change). 

This study evaluated how well preoperative findings correlated with arthroscopic 
assessment of CCL fiber damage in 29 dogs with complete CCL tears. Patients were 
assessed while awake, under sedation, and under anesthesia. Most were found to 
have pain on stifle hyperextension and tibial internal rotation; CCL tear was associ-
ated with a reduced stifle range of motion. No correlation was found among degree of 
medial buttress, periarticular fibrosis, and palpable stifle laxity, whereas stifle laxity 
and degree of lameness were positively correlated. Dogs with high osteoarthritis 
scores on radiographs had less severe cranial drawer when awake, but this difference 
became insignificant when patients were sedated or under anesthesia.   

The degree of CCL fiber damage was most correlated with the severity of lameness 
and with a positive cranial tibial translation test. Medial meniscal damage was most 
correlated with pain on internal rotation of the stifle and severity of radiographic 
osteophytosis. Cranial drawer was not significantly associated with degree of fiber 
damage or medial buttress. No association was found between degree of fiber  
damage and level of synovitis, effusion, or osteoarthritic change.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   The degree of lameness in a dog 
with a CCL tear is associated with 
increased CCL fiber damage. 

2   Pain on internal rotation of the 
stifle should raise suspicion of 
meniscal injury.

3   Assessments of dogs both awake 
and sedated can provide 
improved clinical information.

4   Cranial tibial translation under 
tibial compression may be more 
informative than cranial drawer 
examination.
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Extended Use of 
Open Liposomal 
Bupivacaine Vials
Tamara Grubb, DVM, PhD, DACVAA
Washington State University

In the Literature
Carlson AR, Nixon E, Jacob ME, Messenger KM. Sterility and concentration 
of liposomal bupivacaine single-use vial when used in a multiple-dose 
manner. Vet Surg. 2020;49(4):772-777.

FROM THE PAGE …

Local anesthetics prevent painful impulses from reaching the CNS and are often recommended 
for patients with pain amenable to being controlled via local anesthetic blockades.1-3 In addition 
to intraoperative analgesia (ie, antinociception during anesthesia), local anesthetics provide 
postoperative pain relief3; this is critically important because effective postoperative analgesics 
are limited. NSAIDs (ie, the main drug class used) are effective, but pain is not always controlled 
by NSAIDs alone and patients are not always hospitalized for treatment such as analgesic 
infusions. Local anesthetics administered preoperatively can be beneficial during the immediate 
postoperative period; however, maximum duration averages 2 to 8 hours.3 The exception to this 
is with liposomal bupivacaine (ie, liposome-encapsulated bupivacaine), which is FDA approved 
for use in both dogs4 and cats5 for ≤72 hours of analgesia. This drug can be used for a myriad of 
anesthetic blocks6 but has been underused, likely due to cost and the label limitation to discard 
any unused drug within 4 hours of vial puncturing, which increases drug waste and limits the 
ability to share drug cost among patients. 

In the present study, the authors addressed 2 key concerns regarding the ability to extend the  
use of a punctured vial of liposomal bupivacaine: whether sterility is maintained and whether  
the liposomes degrade and release free (ie, unencapsulated) bupivacaine. Vials of liposomal 
bupivacaine (20 mL) were stored at room temperature (75°F [24°C]) or refrigerated (41°F [5°C])  
and punctured for aliquot withdrawal each day for 5 days. 

No bacterial or fungal growth occurred from any sample, except for a control vial that grew Asper-
gillus spp, a common environmental fungal contaminant; this vial was only punctured on the last 

FROM PAGE TO PATIENT
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day of sampling. The liposomes gradually degraded and released free 
bupivacaine, but the level was only significant on day 5, which led the 
authors to conclude that single-use liposomal bupivacaine handled  
aseptically could be used extra-label in a multidose manner for ≤4 days. 

Refrigeration caused more rapid liposomal degradation, but even with 
degradation, the free bupivacaine in both groups remained below recom-
mended dosages. Thus, overdose under these circumstances would not 
occur, but free bupivacaine would not provide 72 hours of analgesia.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Local anesthetic blockades should be considered for every surgical 
incision and traumatic lesion. Liposomal bupivacaine can be used 
in any patient and is particularly useful in those in which postopera-
tive pain is unlikely to be controlled by NSAIDs alone and those that 
will not be hospitalized for analgesic infusions. 

2   Extending the duration of use of a liposomal bupivacaine vial from 
4 hours to 4 days is more cost-effective, especially in hospitals with 
small surgical caseloads, as the cost of liposomal bupivacaine can 
be shared among more patients.

3   The bottle top should be wiped with alcohol, and a small-gauge 
needle should be used to withdraw the drug. Liposomal 
bupivacaine should not be refrigerated. 

4   To more realistically evaluate the cost of liposomal bupivacaine to 
the patient, the drug cost can be divided by the 72 hours of 
analgesia. When the label dose is administered, the current cost is 
≈$0.05-$0.07/kg/hour to the clinician (before mark-up).

5   Liposomal bupivacaine is also available in 10-mL vials, which should 
further decrease cost and waste.

References
1. Epstein M, Rodan I, Griffenhagen G, et al. 2015 AAHA/AAFP pain management guidelines for 

dogs and cats. J Am Anim Hosp Assoc. 2015;51(2);67-84.
2. Mathews K, Kronen PW, Lascelles D, et al. WSAVA guidelines for recognition, assessment and 

treatment of pain. J Small Anim Pract. 2014;55(6):E10-68. 
3. Grubb T, Lobprise H. Local and regional anaesthesia in dogs and cats: overview of concepts 

and drugs (Part 1). Vet Med Sci. 2020;(6)2:209-217.
4. Lascelles BD, Rausch-Derra LC, Wofford JA, Huebner M. Pilot, randomized, placebo-

controlled clinical field study to evaluate the effectiveness of bupivacaine liposome 
injectable suspension for the provision of post-surgical analgesia in dogs undergoing stifle 
surgery. BMC Vet Res. 2016;12(1):168.

5. Nocita [package insert]. Leawood, KS. Aratana Therapeutics. 2018. 
6. Grubb T, Lobprise H. Local and regional anaesthesia in dogs and cats: descriptions of specific 

local and regional techniques (Part 2). Vet Med Sci. 2020;6(2):218-234.

Let’s Get
Direct.

*With Purina as the direct seller, 
participating clinics receive commission on 

the sale of products calculated to equal 
their margin, without ever taking title to or 

possession of the products.

Purina® Pro Plan® Vet Direct 
benefits your clinic as much as your 

clients. So when you recommend 
our diets and supplements, 

recommend Vet Direct.

Write the prescription.
We’ll handle the rest.

Visit ProPlanVetDirect.com.

You get
full earnings.*   

Clients get
home delivery.

N U T R I T I O N .  D E L I V E R E D .

VetDirect

Purina trademarks are owned by 
Société des Produits Nestlé S.A.

CheckMark Communications
Clinician’s Brief
May 2020
Ad code:  NPPVDVD17J
Ad size:  2.75”W x 10.875”D + bleed

Fi
le:

 0
06

14
51

_V
et

Di
re

ct
_C

lin
ici

an
sB

rie
f_

Th
ird

Pa
ge

 
Tr

im
:  

2.
75

”W
 x

 1
0.

87
5”

D
Bl

ee
d:

  3
”W

 x
 1

1.
12

5”
D

Li
ve

 A
re

a:
 1

.7
5”

W
 x

 9
.8

75
”D

2.75”

10.875”

http://www.cliniciansbrief.com
www.proplanvetdirect.com


44  cliniciansbrief.com  July 2020

Human Norovirus 
in Dogs
J. Scott Weese, DVM, DVSc, DACVIM
Ontario Veterinary College
Ontario, Canada

In the Literature
Charoenkul K, Nasamran C, Janetanakit T, et al. Human 
norovirus infection in dogs, Thailand. Emerg Infect Dis. 
2020;26(2):350-353.

FROM THE PAGE …

Norovirus is a common cause of acute GI disease in humans. Numerous norovirus 
strains have been identified and tend to infect different host species. Canine 
norovirus strains have been identified with unclear clinical relevance1-4; however, 
human strains can also be found in dogs, raising zoonotic and animal health risk 
concerns.5-7 

During an investigation into an outbreak of acute gastroenteritis in a dog kennel, 2 
children living in a household located on kennel premises had developed GI disease 
and were hospitalized. The children were diagnosed with norovirus infection and 
recovered uneventfully; however, over a period beginning 9 days after the children 
became ill, 2 dams that had been brought from the kennel into the house developed 
GI disease, as did 5 out of 6 puppies from one of the dams. Norovirus was detected in 
the feces of all the sick dogs. Whole-genome sequencing of samples from 2 dogs and 
the 2 children was performed. The human and canine viruses were virtually identical 
and identified as the human-associated genotype GII-4.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Human norovirus is a potential 
but likely rare enteropathogen in 
dogs.

2   Humans with norovirus infection 
should follow good infection-
control practices to prevent 
transmission to humans and 
animals.

3   The risk posed by dogs owned by 
humans with norovirus is 
unknown, as the prevalence of 
norovirus shedding in dogs 
belonging to infected humans has 
not been adequately investigated. 
Because infected dogs can shed 
human norovirus for ≥1 weeks, 
good hygiene practices, especially 
hand hygiene and proper fecal 
handling, should be emphasized 
around diarrheic dogs and dogs 
that have had contact with 
humans with norovirus infection.
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Thoracic Injuries in 
Dogs with Blunt Trauma
Armi Pigott, DVM, DACVECC
Lakeshore Veterinary Specialists
Glendale, Wisconsin

In the Literature
Kirberger RM, Leisewitz AL, Rautenbach Y, et al. Association between computed 
tomographic thoracic injury scores and blood gas and acid-base balance in dogs 
with blunt thoracic trauma. J Vet Emerg Crit Care (San Antonio). 2019;29(4):373-384.

FROM THE PAGE …

Common injuries following blunt thoracic trauma include 
pulmonary contusion, pulmonary laceration, pneumotho-
rax, hemothorax, and rib and sternal fractures and sublux-
ations. Thoracic injuries are commonly overlooked when 
distracting injuries (eg, limb fracture) are present or when 
thoracic radiographs are acquired immediately after the 
injury occurs, as thoracic injuries may take more time to ap-
pear.1,2 Approximately one-third of dogs with limb fracture 
(thoracic or pelvic) due to collision with a motor vehicle also 
have radiographic evidence of thoracic trauma.1 Air and fluid 
accumulation in the pleural space may be evident within 
minutes or may take hours to become apparent, depending 
on the size and rate of the fluid or air leak. Pulmonary contu-
sions may take ≥4 hours to appear radiographically.2  

CT imaging is routinely performed in humans and is 
directly responsible for treatment plan alterations in 20% 
to 34% of trauma patients.3-5 

Because CT is not as widely available to veterinarians, this 
study sought to determine if parameters from arterial 
blood gas and acid-base status could predict the type and 
degree of thoracic pathology in place of a CT scan in dogs 
with blunt thoracic trauma. 

d  FIGURE Axial and sagittal CT scan showing pneumotho-
rax (arrowheads) in a dog following motor vehicle blunt 
trauma

Continues h
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Dogs presented with respiratory changes and/or fractures 
within 48 hours of being struck by a motor vehicle were eligible 
for study inclusion. Patients in severe respiratory distress that 
required intervention were excluded. In total, 31 patients were 
included and underwent CT scan and arterial blood gas evalu-
ation ≥4 hours after injury and within 24 hours of presentation. 
Each patient was assigned a trauma triage score, and each CT 
scan was evaluated and scored using a novel scoring system. 
Arterial blood gas values and acid-base status were compared 
with values obtained from a control group of 15 healthy dogs.

Concordance between CT findings and blood gas/lactate val-
ues was found; however, inclusion of these values did not 
change diagnosis or treatment recommendations in patients 
with significant CT lesions. Acid-base imbalances in this study 
were generally found to be mild, insignificant, and variable.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Patients with blunt trauma should be evaluated for 
pulmonary contusions, air and fluid in the pleural space, 
and rib fractures or dislocations. 

2   A combination of thoracic imaging and respiratory 
parameters should be evaluated, as each variable alone 
fails to provide a complete picture. 

3   Patients with a combination of thoracic injuries are 
more likely to have worse oxygenation abnormalities as 
compared with patients without a combination of 
injuries; these abnormalities are likely to evolve and 
change over several hours.
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Effectiveness: Effectiveness was demonstrated in a 28-day multi-center, controlled, randomized and 
masked field study in client-owned cats with hypertension, and in an open-label 5-month field study.

28-Day Field Study
In a 28-day study, 288 cats with hypertension (systolic blood pressure [SBP] 160-200 mmHg) were 
enrolled in the study and randomized to treatment with SEMINTRA (telmisartan oral solution) (n=192) 
or vehicle control (n=96). The study population included cats with hypertension associated with 
chronic kidney disease or controlled hyperthyroidism, or idiopathic hypertension. The per protocol 
population for effectiveness was 141 SEMINTRA treated cats and 79 control cats. SEMINTRA was 
administered orally at 1.5 mg/kg twice daily for 14 days, then 2 mg/kg once daily until study end; 
the vehicle control was administered at a mL/kg volume equivalent to SEMINTRA. The two primary 
variables for effectiveness were comparison of the SEMINTRA and control group mean SBP (mSBP) 
from baseline to Day 14, and a decrease in mSBP >20 mmHg in the SEMINTRA group from baseline 
to Day 28. Cats with SBP >180 mmHg at Days 14 or 28 were rescued and removed from the study. 
There was a statistically significant difference between the mSBP for the SEMINTRA group compared 
to the control group at Day 14 (p=0.0005). At Day 14 the SEMINTRA group mSBP decreased by 23.2 
mmHg, and the control group mSBP decreased by 7.3 mmHg. At Day 28, the SEMINTRA group mSBP 
decreased 23.9 mmHg compared to baseline.

5-Month Field Study
One hundred-seven cats from the SEMINTRA group that had successfully completed the 28-day 
study were enrolled in a 5-month open-label study. At the beginning of the 5-month study most cats 
were administered SEMINTRA at 2 mg/kg once daily. Cats that experienced hypotension (defined 
as SBP <120 mmHg) at 2 mg/kg once daily could have the SEMINTRA dose reduced to 1 mg/kg 
once daily. Cats that experienced hypotension at 1 mg/kg once daily could have the SEMINTRA 
dose reduced again to 0.5 mg/kg once daily. Cats were evaluated for SBP, target organ damage 
(TOD; primarily assessed by retinal photographs), clinical pathology and adverse reactions. SBP was 
measured on Days 28, 56, 98, 140 and 182 and retinal photographs and clinical pathology were 
collected on Days 28, 98 and 182. Seventy-three (68.2%) cats completed the study (Day 182), 8 
cats were removed for hypertension (SBP >180 mmHg), 2 cats were removed for hypotension, 10 
cats were removed by the owner or for owner non-compliance, 8 cats were removed for new or 
worsening TOD, and 6 cats were removed for adverse reactions unrelated to TOD. Twenty-six cats 
had dose reductions to 1 mg/kg once daily to manage hypotension. Of these 26 cats, 10 had an 
additional dose reduction to 0.5 mg/kg once daily.
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  Semintra® (telmisartan oral solution) is the first FDA-approved 
angiotensin receptor blocker for first-line treatment  
of cats with hypertension1

  Easy-to-use syringe allows for accurate dosing  
and flexible dosing2

  Safe for long-term administration,  
with once-daily dosing after 14 days1

The first solution 
for hypertension

IMPORTANT SAFETY INFORMATION
SEMINTRA is an angiotensin II antagonist/angiotensin receptor blocker (ARB). Pregnant women should avoid contact with SEMINTRA because it can cause 
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have been found to harm the unborn baby during pregnancy. Precautions: SEMINTRA can cause mild anemia or non-regenerative anemia. Cats should be 
monitored for anemia when initiating treatment. Cats should be monitored for weight loss when initiating treatment with SEMINTRA. Use with caution in 
cats with a history of vomiting, inappetence, or weight loss. The safe use of SEMINTRA in cats with hepatic disease has not been evaluated. SEMINTRA is 
metabolized by the liver. SEMINTRA has not been evaluated in cats with systolic blood pressure > 200 mmHg. The safe use of SEMINTRA has not been 
evaluated in cats less than 9 months of age, or in cats that are pregnant, lactating, or intended for breeding. The safe use with other anti-hypertensive 
medications has not been evaluated. For more information, please see full prescribing information.
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Prognosis After Surgical 
Treatment of Kiupel High-Grade 
Cutaneous Mast Cell Tumors
Kate Vickery, VMD, MS, DACVIM (Oncology)
Colorado State University

In the Literature
Moore AS, Frimberger AE, Taylor D, Sullivan N. Retrospective outcome evaluation 
for dogs with surgically excised, solitary Kiupel high-grade, cutaneous mast cell 
tumours. Vet Comp Oncol. 2020. doi: 10.1111/vco.12565

FROM THE PAGE …

Cutaneous mast cell tumors (MCTs) are common and diverse in clinical appearance and behavior and account for 
≤20% of skin cancers in dogs.1 Predicting this seemingly unpredictable behavior is challenging.

Histopathologic grade and mitotic index are the most common factors used in predicting prognosis2-5; however, 
there are several shortcomings if these criteria are used alone. The 3-tier (ie, Patnaik) system is criticized for its 
subjective grading criteria.6,7 The 2-tier (ie, Kiupel) system uses more objective grading criteria,5 but studies evalu-
ating this system have indicated several significant limitations.5 

Considering the limitations of these grading systems, this study hypothesized that a subset of dogs with localized 
Kiupel high-grade cutaneous MCTs may have a better outcome than suggested by the original literature.2,5,8,9 In 
this retrospective study, the outcomes and prognostic factors for dogs with Kiupel high-grade cutaneous MCTs 
presented without overt metastasis were evaluated. All dogs received curative intent surgical excision of the MCTs, 
with or without chemotherapy. 

A total of 49 dogs were evaluated. Some dogs were not completely staged, although lymph nodes were reported to 
be of clinically normal size in all dogs. Forty-five MCTs were histologically completely excised. Three of the 4 dogs 
with histologically incomplete margins underwent re-excision. Chemotherapy (with a variety of protocols) was rec-
ommended for all dogs, but only 33 dogs received this treatment. 

Local tumor recurrence developed in 9 (18.4%) dogs at a median of ≈158 days postoperation. Regional lymph node 
metastasis was diagnosed via cytology in 6 (12.2%) dogs at a median of ≈273 days postoperation. New MCTs devel-
oped in 15 (30.1%) dogs at a median of ≈495 days postoperation. 

FROM PAGE TO PATIENT
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Median survival time (MST) for all 49 dogs was 1046 days, with 1- and 
2-year survival rates being 79.3% and 72.9%, respectively. Dogs with 
MCTs with mitotic counts <15/10 hpf had a longer MST (1645 days) as 
compared with dogs with MCTs with mitotic counts ≥15/10 hpf (162 
days). Dogs with smaller tumors (<25 mm) had an improved MST 
(1645 days) as compared with dogs with larger tumors (≥25 mm; 
MST, 252 days). Chemotherapy did not appear to improve survival in 
this study.

This study suggests that the prognosis for dogs with clinical stage 1 
(ie, no overt metastasis at time of initial diagnosis), Kiupel high-
grade cutaneous MCTs receiving good local tumor control (ie, com-
plete excision) is good, especially for those with low mitotic index 
and smaller tumor sizes.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Adequate surgical control of solitary Kiupel high-grade MCTs 
may provide longer survival time, especially for dogs with 
tumors <25 mm and mitotic counts <15/10 hpf.

2   Grade alone should not be used to predict outcome in these 
patients; clinical stage and selected treatment also contribute 
to the outcome.

3   Full clinical staging, specifically regional lymph node histopa-
thology, is recommended for dogs with Kiupel high-grade MCT.
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d  FIGURE 1 Solitary cutaneous MCT (40 mm) 
on the right lateral hock. Histopathology 
confirmed Kiupel high-grade MCT with 
20 mitotic figures/10 hpf. The tumor was 
removed with clean but close margins. 
Prognosis was guarded to fair due to tumor 
size (>25 mm), >15 mitotic figures/10 hpf, 
and clean but close excision.

d  FIGURE 2 Solitary cutaneous MCT (10 
mm) on the caudal left popliteal region. 
Histopathology confirmed Kiupel high-
grade MCT with 10 mitotic figures/10 hpf. 
The tumor was removed with complete 
margins. Prognosis was good due to the 
small tumor size (<25 mm), <15 mitotic 
figures/10 hpf, and complete excision.
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MANAGING FELINE ASTHMA & CANINE BRONCHITIS  
Sponsored by Trudell Medical 

FELINE ASTHMATIC OR CANINE BRONCHITIS PATIENT PRESENTED

DIAGNOSTIC/MANAGEMENT TREE h RESPIRATORY MEDICINE h PEER REVIEWED

 Ensure patient can breathe
h  Immediately dilate airways to 

provide respiratory relief
h  Provide injectable steroid and 

either inhaled or injectable 
bronchodilator (see Types of 
Inhaled Medication, next page)

 •  Administer injectable 
medications (ie, dexamethasone 
[0.1-0.5 mg/kg IM or IV], 
terbutaline [0.01 mg/kg IM or 
SC]) in clinic1,2

 •  Inhaled bronchodilator (ie, 
albuterol/salbutamol [1-2 puffs 
every 30 minutes for ≤4-5 hours]) 
may be administered in clinic or 
at home by owner.3 Owners 
unable to regain control at home 
should bring their pet to the 
clinic for veterinary care

 Reduce ongoing airway inflammation
h  Provide 10-day, short-term course of systemic steroids1

 •  Cats: prednisolone (1-2 mg/kg every 24 hours)1

 •  Dogs: prednisone (0.5-1 mg/kg every 24 hours)4

h  Review environmental factors and make modifications to reduce potential triggers
h  Ensure pet owners understand corticosteroids are considered a mainstay of treatment and 

may be administered orally or via injection or inhalation; inhaled forms help limit systemic 
absorption (see Adverse Effects of Systemic Steroids, next page)

h  Owners already providing inhaled steroids to their pet and who treated exacerbation with 
albuterol can continue with inhaled steroid therapy; those currently using other forms may 
consider transitioning to inhaled corticosteroids

 Exacerbation of asthma or bronchitis present with airway constriction causing respiratory distress?

TRANSITION TO INHALED STEROIDS

MAINTAIN DISEASE CONTROL

h  Taper systemic steroids and introduce inhaled steroids
 • Fluticasone3

  – Cats and dogs ≤44.1 lb (20 kg): 1 puff (110 µg) every 12 hours
   ■   Cats with more serious disease may require 220 µg every 12 hours
  –  Dogs >44.1 lb (20 kg): 1 puff (220 µg) every 12 hours
 • Fluticasone/salmeterol5

  – Cats and dogs ≤44.1 lb (20 kg): 1 puff (115 µg/21 µg) every 12 hours
  – Dogs >44.1 lb (20 kg): 1 puff (230 µg/21 µg) every 12 hours
h Overlap systemic and inhaled therapy for 2 weeks3

 •  Inhaled steroids may require 2 weeks to take effect

h  Use maintenance therapy to control inflammation and prevent exacerbation
h Continue daily therapy for management of clinical signs
 • Fluticasone
  – Cats and dogs ≤44.1 lb (20 kg): 1 puff (110 µg) every 12 hours
   ■   Cats with more serious disease may require 220 µg every 12 hours
  –Dogs >44.1 lb (20 kg): 1 puff (220 µg) every 12 hours
 • Fluticasone/salmeterol
  – Cats and dogs ≤44.1 lb (20 kg): 1 puff (115 µg/21 µg) every 12 hours
  – Dogs >44.1 lb (20 kg): 1 puff (230 µg/21 µg) every 12 hours
h  Cat owners can administer inhaled bronchodilators during flare-ups secondary to exposure to triggers6

 • Albuterol/salbutamol: 1 to 2 puffs as needed6

  – Albuterol is a rescue medication and should not be used as monotherapy2,6

 •  Dogs have not been shown to experience bronchoconstriction7

  – Little evidence exists for effectiveness of albuterol therapy to manage canine bronchitis
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VIEW ONLINE
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article/managing- 
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DIAGNOSTIC/MANAGEMENT TREE h RESPIRATORY MEDICINE h PEER REVIEWED

TYPES OF INHALED MEDICATION

h Corticosteroids (eg, fluticasone, mometasone, budesonide)
 •  Reduce airway inflammation and mucus production
 •  Used for ongoing management of conditions even in absence of clinical signs

h Bronchodilators
 •  Open airways by relaxing smooth muscles to reduce bronchoconstriction
 • Not to be used as monotherapy
 •  Available in short-acting and long-acting formulations1

   – Short-acting formulations (eg, albuterol, salbutamol)
    ■  4- to 6-hour duration
    ■  Are considered rescue medications; may help coughing flare-ups and limit need 

for clinic visits2

    ■  Albuterol is not to be used chronically, as it may result in worsening of airway 
inflammation; corticosteroids are the mainstay for long-term management and 
control

   –Long-acting formulations (eg, salmeterol)5

    ■  12-hour duration

h Combination inhalers (eg, fluticasone/salmeterol, budesonide/formoterol, 
mometasone/formoterol)

 •  Often a combination of inhaled corticosteroids and long-acting formulations
 • Reduce inflammation and relax smooth muscle
 • Indicated for disease management, not rescue5

 • May be used as a step-up therapy

ADVERSE EFFECTS OF 
SYSTEMIC STEROIDS1-4,8-11

h Behavioral changes, including 
aggression

h Lethargy

h Increased thirst and urinary 
incontinence

h Increased risk for infection (eg, UTI)

h Diabetes mellitus

h Weight gain/obesity

h Vomiting/diarrhea

h Iatrogenic hyperadrenocorticism

h Immunosuppression
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Juvenile Cellulitis 
William Oldenhoff, DVM, DACVD
Madison Veterinary Specialists
Monona, Wisconsin

In the Literature
Inga A, Griffeth GC, Drobatz KJ, Goldschmidt KH, Mauldin EA. 
Sterile granulomatous dermatitis and lymphadenitis (juvenile 
cellulitis) in adult dogs: a retrospective analysis of 90 cases 
(2004-2018). Vet Dermatol. 2019;30:302-303.

FROM THE PAGE …

Juvenile sterile granulomatous dermatitis and lymphadenitis (SGDL) is an uncommon 
idiopathic sterile inflammatory disease most commonly seen in puppies and referred 
to as juvenile cellulitis or puppy strangles. Classic clinical features include facial 
swelling and pustular dermatitis of the periocular skin, pinnae, and muzzle. Lesions 
can be less common elsewhere. Disease typically affects younger dogs ranging from 
a few weeks to a few months of age. There have been a couple reports of the disease 
developing in older dogs, but this is the first extensive case series examining SGDL in 
adult dogs. 

This case series included 90 dogs with biopsy results consistent with SGDL. The 
median age of onset was 3.54 years, although ages ranged from 1 to 11.4 years. Clinical 
signs on presentation were found to be similar to those of young dogs, with lesions 
consisting primarily of edema, ulceration, erythema, crusting, and pustules, primarily 
of the periocular skin, muzzle, lips, and pinnae. Lesions were also observed on the 
perianal/genital area and other areas; lymphadenopathy was noted in 33.3% of cases. 
Systemic signs included lethargy, fever, and hyporexia. All dogs that had drug treat-
ment records available (35/90) were treated with systemic glucocorticoids. Mean glu-
cocorticoid dose, given as prednisone equivalent, was 1.23 mg/kg/day. Antibiotics 
were frequently coadministered, likely for secondary infection. Median treatment 
duration was 60 days (range, 20-1825 days), and median time to remission was 28 
days. Remission was maintained in 19/30 dogs for which remission status was known. 
Relapse was noted in 11 of these 30 dogs.

FROM PAGE TO PATIENT

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Despite being known as juvenile 
cellulitis and puppy strangles, 
SGDL is not just a disease of 
puppies. Adult and geriatric 
animals can be presented with 
this disease; SGDL should be on 
the differential diagnosis list for 
dogs of all ages. 

2   Immunosuppressive doses of 
steroids are the treatment of 
choice for SGDL, regardless of 
patient age. Once remission is 
achieved, steroids should be 
tapered and eventually 
discontinued. Most patients with 
SGDL can be successfully weaned 
from steroid therapy, although 
recrudescence is not uncommon.

3   Biopsy remains the best way to 
achieve definitive diagnosis. 
Although SGDL can display a 
classic clinical presentation, 
biopsy is required to rule out 
other diseases, which is critical in 
older patients, as this is a less 
common presentation of SGDL. 
Definitive diagnosis is necessary 
prior to initiating therapy with 
immunosuppressive doses of 
steroids.
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Cyanoacrylate 
Adhesive in Feline 
Corneal Sequestrum
Christina Korb, DVM
DJ Haeussler Jr, DVM, MS, DACVO
The Animal Eye Institute
Cincinnati & Dayton, Ohio
Florence, Kentucky 

In the Literature
Pumphrey SA, Desai SJ, Pizzirani S. Use of cyanoacrylate adhe-
sive in the surgical management of feline corneal sequestrum: 
16 cases (2011-2018). Vet Ophthalmol. 2019;22(6):859-863.

FROM THE PAGE …

Feline corneal sequestrum is poorly understood, can cause significant discomfort, 
and may lead to corneal perforation and loss of vision. Feline corneal sequestrum 
should be recognized quickly and, in most patients, treated surgically. There is no 
consensus on a gold standard surgical procedure, suggesting that a single surgical 
option may not suit all patients. 

This study reviewed medical records of 16 cats diagnosed with corneal sequestrum 
and treated with lamellar keratectomy and cyanoacrylate adhesive. Following kera-
tectomy, a single drop of cyanoacrylate was placed on the corneal surface and 
painted into the defect to form a continuous layer covering the entire keratectomy 
site. A bandage contact lens was then placed once the adhesive polymerized; median 
procedure time was 10 minutes. 

Patients were treated postoperatively with topical antibiotics, lubricants, and pain 
medication, ± antiviral medication; rechecks were performed at 1 and 3 weeks postop-
eration and later if necessary. Medications were discontinued once the cyanoacrylate 
was no longer present and the defect had completely healed; median time to cessation 
of topical medications was 4 weeks. Recurrence rate was 13%, similar to other reported 
surgical techniques for corneal sequestrum. Purebred status was the only significant 
factor in cats that experienced recurrence. No significant complications were seen.

FROM PAGE TO PATIENT

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   In addition to traditional grafting 
procedures (eg, conjunctival ped-
icle grafting, corneoconjunctival 
transposition), the clinician 
should be aware of an alternative 
surgical approach using cyanoac-
rylate adhesive. Pet owners 
should be educated that this is a 
safe and successful adjunctive 
therapy to lamellar keratectomy 
in cats with midstromal corneal 
sequestra. Recurrence rates are 
similar to those seen with tradi-
tional grafting procedures.

2   Corneal sequestrum treated with 
keratectomy and cyanoacrylate 
adhesive appears to have a low 
complication incidence; no post-
operative infection, keratomala-
cia, corneal perforation, or other 
complications were reported in 
this study. This procedure may be 
more time efficient than previ-
ously described procedures and 
may provide benefits of 
decreased anesthesia time, 
shorter postoperative treatment 
duration, and, potentially, lower 
procedure costs.

3   Proper magnification and micro-
surgical instruments should be 
used for the lamellar keratec-
tomy that precedes application 
of the cyanoacrylate adhesive.
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Research Note:
Fluorescent Tagging for Cleaning 
Surveillance

With an increased focus on healthcare-associated infections, including multidrug-resistant 
pathogens, there is greater emphasis on environmental transmission and a need for meth-
ods to validate cleaning and disinfection programs in human and veterinary hospitals. This 
study, conducted at a university small animal teaching hospital, used a fluorescent tagging 
method to assess environmental cleaning practices across numerous surfaces and loca-
tions. Overall total cleaning success was only 50%, with surfaces categorized as primarily 
animal contact having a better cleaning rate (74.9%) than did surfaces designated as pri-
marily human contact (41.7%). This low-cost method could be employed regularly to 
improve veterinary hospital cleaning practices.

Source
Langdon G, Hoet AE, Stull JW. Fluorescent tagging for environmental surface cleaning surveillance in a veterinary 
hospital. J Small Anim Pract. 2020;61(2):121-126.
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Benefit of Antibacterial 
Coating on Sutures 
Kristyn D. Broaddus, DVM, MS, DACVS
Veterinary Services of Hanover
Mechanicsville, Virginia

In the Literature
McCagherty J, Yool DA, Paterson GK, et al. Investigation of the in vitro 
antimicrobial activity of triclosan-coated suture material on bacteria 
commonly isolated from wounds in dogs.   Am J Vet Res. 2020;81(1):84-90.

FROM THE PAGE …

Surgical site infections remain a costly issue that increases morbidity and sometimes mortality 
in veterinary patients. To minimize surgical site infections, antibacterial-coated suture materials 
are available for use in human and veterinary patients. Triclosan-coated suture materials have 
been tested in human medicine and are recommended by the World Health Organization; limited 
testing has been performed in veterinary patients. 

In this study,* triclosan-coated polydioxanone (monofilament), poliglecaprone-25 (monofila-
ment), and polyglactin-910 (multifilament) were tested in vitro for effectiveness against clinical 
isolates from canine wound infections: methicillin-resistant Staphylococcus pseudintermedius, 
methicillin-susceptible S pseudintermedius, Escherichia coli, and AmpC β-lactamase– and  
extended-spectrum β-lactamase–producing E coli. 

Isolates were cultured on Mueller-Hinton agar with the 3 types of triclosan-coated suture as well 
as with uncoated counterparts of the same suture types. Zones of inhibition were measured after 
overnight incubation, and sustained antimicrobial activity assays were performed with suscepti-
ble isolates. The coated monofilaments performed best against all bacterial strains, with the 
greatest zones of inhibition and the longest duration of antibacterial action as compared with 
either polyglactin-910 suture (ie, triclosan-coated and non-triclosan–coated). 

Triclosan-coated suture was more effective against staphylococcal isolates than against E coli 
isolates, both in zones of inhibition and duration of antimicrobial effect. E coli possibly requires  
a higher concentration of triclosan than do staphylococcal isolates. Coated and uncoated  

FROM PAGE TO PATIENT

*This study was funded by Ethicon. 
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poliglecaprone-25 and polydioxanone had the least bacterial adherence 
when scanned under electron microscopy as compared with braided  
polyglactin-910. Polydioxanone had a slight increase of adherence by  
E coli, possibly due to its characteristic surface ridges appreciated when 
scanned with electron microscopy; this suggests the surface characteris-
tics of sutures may be as significant as an antibacterial coating in combat-
ing bacterial colonization of the suture.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Braided suture materials are more prone to bacterial colonization 
than monofilament materials and should be avoided in infected or 
contaminated surgical wounds or in wounds in which infection 
could be catastrophic (eg, joints, implants). The increased surface 
area and intertwining nature of multifilament suture provides more 
interstices for bacteria to harbor.  

2   Comfort is a benefit of braided suture. Absorbable, braided material 
(eg, polyglactin-910) can be used safely in superficial mucosa, 
gingival, and periocular skin closure, as these sutures are gentler in 
regions where monofilament sutures might be abrasive.  

3   Triclosan-coated suture material can be helpful in regions where 
infection is present or where the effects of infection would be 
especially deleterious. However, proper surgical technique, 
adherence to Halsted’s principles, and proper selection of suture 
based on its inherent characteristics is critical and likely more 
important than the use of antibacterial-coated suture.  

4   In heavily contaminated or infected wounds, suture material that 
degrades rapidly after the required time for healing is highly 
desirable. This decreases the load of foreign material that WBCs 
must handle, allowing bacterial degradation and tissue healing. 
Shorter-acting suture material is less likely to provide a scaffold for 
morbidity-increasing biofilms.  

5   There is no benefit to using a suture that is stronger than the tissue 
it is used in. Sutures that persist longer than necessary can increase 
morbidity at any surgery site.

Suggested Reading
Harrari J. Small Animal Surgery Secrets. Philadelphia, PA: Hanley & Belfus; 2000:50-54.  
House A. So many pieces of string - how to choose the appropriate suture material. Paper 

presented at: 2015 World Small Animal Veterinary Association Conference. May 15-18, 2015; 
Bangkok, Thailand. 

Kladakis S. Choosing sutures in small animal surgery. J Dairy Vet Anim Res. 2014;1(3):68-71.
MacPhail CM. Biomaterials, suturing, and hemostasis. In: Fossum TW, ed. Small Animal Surgery. 

4th ed. St. Louis, MO: Elsevier Mosby; 2013:64-83.
Turner AS, McIlwraith CW. Techniques in Large Animal Surgery. 2nd ed. Philadelphia, PA: Williams 

& Wilkins; 1989.
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Research Note:
Neutralizing Feline Allergens

Cat allergies affect 1 in 5 adult humans worldwide and are a major risk factor for development of asthma and rhinitis. 
New approaches for management are needed, as allergen avoidance can be stressful or emotionally trying for owners, 
and allergen immunotherapy has not been well demonstrated. This novel care pathway evaluated a feline diet with an 
egg-product ingredient containing anti-Fel d 1 IgY antibodies to safely neutralize Fel d 1 in cats prior to human exposure. 
Efficacy was demonstrated in vitro, ex vivo, and in vivo and validated by a pilot study using cat-allergic human subjects.

Source
Satyaraj E, Wedner HJ, Bousquet J. Keep the cat, change the care pathway: a transformational approach to managing Fel d 1, the major cat allergen. Allergy. 
2019;74(Suppl 107):5-17.
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Effect of SC Closure 
on Surgical Incision 
Complications in Cats
Ameet Singh, DVM, DVSc, DACVS
Ontario Veterinary College 
Ontario, Canada

In the Literature
Lopez DJ, Hayes GM, Fefer G, et al. Effect of subcutaneous clo-
sure technique on incisional complications and postoperative 
pain in cats undergoing midline celiotomy: a randomized, blind-
ed, controlled trial. Vet Surg. 2020;49(2):321-328.

FROM THE PAGE …

Ventral midline celiotomy is common in veterinary practice. Potential complications 
related to the celiotomy incision include seroma formation, excessive inflammation, 
and surgical site infection (SSI). Although complications are uncommon, they can 
have devastating consequences and may require prolonged antimicrobial treatment 
and/or revision surgery. Clinicians should be aware of any precautions to limit incision 
complication potential and obey Halsted’s principles.

Seroma formation has been associated with SSIs in humans.1   The use of a quilting pattern 
for SC closure (ie, tacking SC tissue to the rectus fascia every third pass) has been shown 
to reduce the risk for seroma formation in humans and dogs, as this technique reduces 
the potential dead space that forms following the ventral midline surgical approach.2,3 

This single-center, randomized, blinded, controlled trial was conducted in cats under-
going ventral midline celiotomy to compare the effects of SC closure on seroma forma-
tion, postoperative pain severity, SSI incidence, incisional dehiscence, and closure time.

The researchers found that a quilting pattern reduced the incidence of seroma forma-
tion in cats undergoing ventral midline celiotomy by ≈50%, with minimal increase in 
surgical time. The quilting pattern was compared with a simple continuous closure 
pattern of SC tissue, in which no bites of the rectus fascia were taken, and compared 

with no closure of SC tissue (ie, an  
intradermal suture pattern was applied 
following linea alba closure). Both 
methods of SC closure reduced post- 
operative pain as compared with no SC 
closure; however, there was no signifi-
cant difference between simple contin-
uous appositional closure and a quilting 
suture pattern. There was no difference 
in the incidence of SSIs or incisional 
dehiscence between treatment groups.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   A quilting suture pattern can be 
considered after ventral midline 
celiotomy in cats to reduce 
seroma formation and postoper-
ative pain.

2   Pet owners should be aware of 
potential postoperative wound 
complications, as early diagnosis 
and treatment is critical.

3   A quilting suture pattern should 
not be a substitute for strict 
aseptic technique or the remain-
ing Halsted’s principles. n
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Although the veterinary profession has historically struggled with diversity 

and inclusion, many veterinary practices are increasing e� orts to make 

applicants feel more welcome.1 These changes can benefit individual 

wellness, businesses, owner compliance, and patient health.1,2 

how diverse or inclusive a clinic may be; 
interviews that ask questions specific to 
race, gender, religion, marital status, and 
sexual orientation should be red flags. 
In addition, it should be determined if a 
clinic has set plans and policies in place 
for inclusion and diversity3,4,7; this creates 
structure and avoids confusion while
also emphasizing and setting an example 
for sta�  on the importance of these 
principles.4 Policies can include conflict 
management, health and ability accom-
modations, and antidiscrimination tactics, 
among others4; for instance, Banfield Pet 
Hospital provides gender neutral signage.

Mission statements and practice values 
can also be a measure of how the practice 
promotes inclusion and diversity.3,7 
Employee benefits can be another area 
reflective of inclusion—not only for 
employees but for the employee’s spouses 
and family members as well.4 Sick time, 
breastfeeding availability, religious 
holidays, and flexible leave are all 
measures that encourage inclusiveness.4 

Full-time Banfield employees have partial 
paid leave for illnesses, pregnancy, and 
other unexpected life events. 

Who fills leadership roles within the 
practice can also be evaluated. Decision-
making members of the team should 
ideally represent sta�  and clients.2-5 
Banfield Diversity Resource Groups (DRGs) 
create supportive, engaging environments 
to develop and elevate team members; 
these groups are one way practices can 
sustain additional e� orts to promote 
diversity and inclusion. The 5 initial DRGs 
at Banfield include Women, Next Gen, 
Unidos, POWER, and Pride, with Asian and 

Island Pacific being a recent addition. As 
with the Banfield DRGs, practices can also 
invest sta�  time or focus sta�  positions on 
diversity and inclusion. 

Not only should team members feel 
included, but a diverse client base should 
be acknowledged and celebrated as well. 
Providing brochures and clinic artwork 
that represent the clientele and delivering 
information in the language clients are 
most comfortable with are important; 
hiring and technology are 2 ways practices 
are addressing these challenges. Banfield 
has launched a service that provides 
clients with over-the-phone interpretation 
in 350+ languages. 

Practices can leverage technology to 
improve diversity and inclusion in other 
ways as well. Not only can technology 
increase options for non-native–English 
speakers but also for the hearing or visually 
impaired. Electronic records and patient 
portals similarly increase accessibility. 
Flexible communication provides 
collaboration between colleagues in 
addition to client communication. In 
addition, hiring so� ware is increasingly 
evaluating job ads and applications to fight 
nepotism or discrimination in recruiting. 

Conclusion
Banfield has laid a foundation and future 
vision for an inclusive culture in which their 
associates can thrive. Considering the 
benefits to both veterinary teams and 
patients, it is worthwhile for veterinarians 
to look for key factors that signal practice 
values not just representing local demo-
graphics but a true culture of diversity and 
inclusion. ■

Importance of Diversity 
& Inclusion in the
Veterinary Profession

©2020 Banfield

Benefits of Diversity & Inclusion 
Companies that are more diverse and 
inclusive are more profitable, tend to 
be better able to attract top talent, 
demonstrate higher employee satisfac-
tion, see better decision-making within 
the company, and even connect better 
with pet owners.2-4

The benefits of diversity do not appear to 
accrue to companies with demographic 
diversity alone  5; inclusion—such as the 
creation of an environment that allows all 
people to fully participate and feel valued, 
respected, and supported—is important. 
Benefits emerge not just from the 
presence of people with di� erent 
backgrounds and perspectives but by 
welcoming those di� erences, too. 

Supporting diversity and inclusion is vital 
for the practice of high-quality care in a 
healthcare setting as well.1,6 Clinics that 
embrace diversity and inclusion can 
improve communication with owners, 
better understand cultural attitudes or 
practices that may a� ect patient care, 
and provide a more positive work 
environment.1,3 Banfield Pet Hospital in 
particular emphasizes diversity and 
inclusion as core to health and well-being.

Finding Practices that Value 
Diversity & Inclusion
Navigating the job market to find practices 
that best incorporate ideals of diversity 
and inclusion can be di� icult, but it is 
possible to look for hints in the interview 
process, mission statements and policies, 
employee benefits, and more. 

The interview process can help determine 
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QUIZ: 

Identify the Arrhythmia 
Seth Locker 
Amara Estrada, DVM, DACVIM (Cardiology)
University of Florida

WEB EXCLUSIVE h CARDIOLOGY h PEER REVIEWED

QUESTION 1 
A 5-year-old, 90.6-lb (41.2-kg) intact male Great Dane is presented for excessive panting 
of 2 days’ duration and difficulty climbing stairs. His temperature is 99.8°F (37.7°C), heart 
rate is tachycardic at 170 to 190 bpm and is difficult to count, pulse is 150 to 160 bpm and 
is weak and irregular with frequent deficits, and respiratory rate is 36 breaths per min-
ute with mildly increased effort. He has a BCS of 5/9 with no change in weight since his 
last examination. Physical examination also reveals mild abdominal distention with pal-
pable fluid wave.

Auscultation shows a grade III/VI left apex systolic murmur with gallop. No crackles or 
wheezes are heard, but a mild increase in breath sounds is noted.

Based on this ECG, which diagnosis is most appropriate?
A. Atrial tachycardia 
B.  Atrial fibrillation with a rapid ventricular response rate
C. Sustained polymorphic ventricular tachycardia 
D. Sinus tachycardia n

VIEW

To see the answer to this question 
and view the rest of this quiz, visit 
cliniciansbrief.com/article/quiz- 
identify-arrhythmia

Using QR codes from 
your mobile device is 
easy and quick!

Simply focus your phone’s camera 
on the QR code as if taking a 
picture (but don’t click!).  
A notification banner will pop up at 
the top of your screen; tap the 
banner to view the linked content.

CORRECT ANSWER: B
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TOP 5 CAUSES OF 
PASSIVE CERVICAL FLEXION

1. Hypokalemic Myopathy 

2. Thiamine Deficiency

3. Hyperthyroidism

4. Feline Myasthenia Gravis

5. Idiopathic Polymyositis

Cervical flexion is a common abnormal body 
posture that can be either active or passive. 
Patients with active cervical flexion hold their 
head down and are reluctant to lift it, often as the 
result of neck pain. Patients with passive cervical 
flexion are unable to fully lift or hold up their head 
because of muscular weakness. Passive cervical 
flexion is more common in cats, as cats lack a 
nuchal ligament (ie, a ligament that helps sustain 
the weight of a dog’s head and keep it elevated).

Following are 5 of the most common causes of passive  
cervical flexion in cats and dogs (for additional differential 
diagnoses in cats, see Additional Differential Diagnoses for 
Passive Cervical Flexion in Cats, next page). 

1 Hypokalemic Myopathy
Hypokalemic myopathy has been reported secondary 
to several disorders1-11 (see Common Causes of Hypo-
kalemia, page 63) and can occur in cats and dogs of 

Top 5 Causes 
of Passive  
Cervical Flexion   
Mark Troxel, DVM, DACVIM (Neurology)
Massachusetts Veterinary Referral Hospital
Woburn, Massachusetts 

TOP 5 h NEUROLOGY h PEER REVIEWED

any age but is more common in older animals.3,5 
Patients are often presented with stiff–stilted gait, 
weakness, exercise intolerance, cervical flexion 
(especially in cats), and muscle pain.1-11 Cervical 
flexion due to hypokalemia (see Video, next  
page) is common in cats but uncommon in dogs.1 
Delayed to absent postural reaction deficits and 
reduced patellar and withdrawal reflexes may be 
present depending on the severity of weakness. 
Muscle pain is occasionally noted.
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CK = creatine kinase

CKD = chronic kidney disease
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Diagnosis in patients with compatible clinical 
signs of hypokalemia (<3.5 mEq/L) is relatively 
straightforward.2-6 Serum creatine kinase (CK) 
levels are often moderately to markedly ele-
vated.2-6 Patients with chronic kidney disease 

ADDITIONAL DIFFERENTIAL DIAGNOSES 
FOR PASSIVE CERVICAL FLEXION IN CATS

h Cervical fibrocartilaginous embolic myelopathy 
(presumably due to cervical muscular weakness 
associated with lower motor neuron dysfunction)

h Diabetes mellitus

h Organophosphate toxicity

h Hereditary myopathy (particularly in Burmese 
and Devon rex cats)

h Hypocalcemia

h Hepatic encephalopathy

h Polyneuropathy

h Hypernatremic polymyopathy 

h Ammonium chloride toxicity

(CKD) are likely to have elevated BUN and creati-
nine levels with concurrent isosthenuria, and 
although CKD can be a separate differential diag-
nosis for cervical flexion, it is often a result of 
potassium loss in the urine. Thoracic radiography 
and abdominal ultrasonography can be used to 
identify signs of CKD, adrenal neoplasia (eg,  
aldosterone-secreting tumor), and metastatic  
disease. Electrodiagnostic testing and nerve and 
muscle biopsy can be performed but are often 
unnecessary, except in complicated cases.

Treatment consists of potassium supplementation 
and correction (eg, adrenalectomy) of the underly-
ing cause. Patients with moderate to severe hypo-
kalemia (<3 mEq/L) should be administered 
potassium chloride in IV fluids—not to exceed 0.5 
mEq/kg/hour except in life-threatening circum-
stances—and ECG should be closely monitored. 
Dogs and cats with mild hypokalemia or potas-
sium levels that have been normalized with IV 
fluid supplementation should be administered 
potassium gluconate (2 mEq/4.5 kg body weight 
PO with food every 12 hours, adjusted as neces-
sary).6 The dose should be titrated as indicated  
by serial potassium levels. Hypokalemia-induced 
cervical flexion tends to resolve quickly with 
potassium supplementation. Overall long-term 
prognosis is variable and depends on the inciting 
cause of hypokalemia.

2 Thiamine Deficiency
Thiamine (ie, vitamin B1) is a water- 
soluble, heat-labile vitamin that is crucial 
to carbohydrate metabolism. Dogs and cats 

are unable to endogenously synthesize thiamine, so 
it must be obtained from the diet.12-14 Although the 
risks for thiamine deficiency are well-known, inad-
equate supplementation can result from manufac-
turing or storage errors; during manufacturing, 
thiamine can be easily destroyed by high tempera-
tures, chlorinated water, and/or being in a neutral 
or alkaline state. Manufacturers must compensate 
for this potential loss by adding high levels of  
thiamine to food. In addition, thiamine content 
declines with long-term storage because of the  

VIDEO
To view the gait of a 12-year-old spayed domestic 
longhair cat with generalized weakness and cervical 
flexion secondary to hypokalemia from an  
aldosterone-secreting tumor, visit cliniciansbrief.
com/article/top-5-causes-passive-cervical-flexion 
or scan the QR code below. Hypokalemia resolved 
following adrenalectomy. 

Using QR codes from your mobile 
device is easy and quick!

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.
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combined effects of heat and humidity. A recent 
report described 17 cats with thiamine deficiency 
that were fed the same commercial dry cat food.15

Thiamine deficiency can occur in dogs and cats  
of all ages and breeds. Thiamine deficiency is  
often seen in dogs with severe or end-stage liver 
dysfunction because the liver is a storage center 
for thiamine. Cats are more commonly affected 
than dogs due to their 3-fold higher dietary thia-
mine requirement (see Common Dietary Causes 
of  Thiamine Deficiency, next page).16 Clinical 
signs in cats typically include nonspecific signs of 
inappetence, weight loss, vomiting, and diarrhea, 
as well as neurologic signs of generalized weak-
ness, cervical flexion (Figure 2, next page), central 
vestibular dysfunction, and dilated pupils.17,18 
Clinical signs in dogs include nonspecific signs  
of depression, inappetence, weight loss, vomiting, 
mental dullness, weakness, and seizures.13 Severe 
untreated thiamine deficiency can lead to coma 
and death in both species.

Definitive diagnosis is difficult because several 
forms of thiamine exist in the body and no single 
laboratory test measures all forms. A presumptive 
diagnosis is typically made based on compatible 
clinical signs, history of dietary changes (as 
described), and response to treatment. Routine 
laboratory test (eg, CBC, serum chemistry profile, 
urinalysis) results are usually normal.12 MRI  
performed in patients with CNS signs may  
demonstrate bilaterally symmetrical T2-weighted 
hyperintense lesions in the lateral geniculate 
nucleus of the thalamus, caudal colliculi in the 
midbrain, and/or vestibular nuclei in the 
medulla.19,20 CSF is usually normal.

Therapy should be focused on thiamine replace-
ment and feeding a high-quality diet rich in thia-
mine. Limited data exist regarding an ideal dose, 
but ranges of 25 to 150 mg for cats and 100 to 600 
mg for dogs have been described17-23; daily IM thia-
mine injections for 3 to 5 days are recommended, 
followed by PO supplementation for 2 to 4 weeks.17-23 
Resolution of cervical flexion may take up to several 

d  FIGURE 1 Passive cervical flexion in a 3-year-old postparturi-
ent female Old English sheepdog with hypokalemia secondary 
to poor nutrition (A). Clinical signs resolved with potassium 
chloride supplementation in IV fluids (B).

A

B

COMMON CAUSES OF HYPOKALEMIA1-12

h CKD with excessive urinary potassium loss

h Diabetic ketoacidosis (possibly through osmotic diuresis, 
correction of acidosis, or insulin-mediated cell uptake)

h Insufficient dietary intake (eg, diet with insufficient 
potassium; Figure 1)

h GI loss

h Diuresis after resolution of urethral obstruction

h Hypokalemia secondary to loop or thiazide diuretics

h Mineralocorticoid excess (eg, aldosterone-secreting 
adrenal tumor)

h Congenital hypokalemia (in Burmese cats)
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weeks, but prognosis is good to excellent if the 
condition is diagnosed and treated early.

3 Hyperthyroidism
Hyperthyroidism is the most common 
endocrinopathy of middle-aged and  
older cats and is most often the result of 

excessive circulating levels of thyroxine (T4)  
and triiodothyronine (T3) produced by a thyroid 
adenoma or hyperplastic adenomatous thyroid  
tissue.24-28 Thyroid carcinoma as a cause of hyper-
thyroidism is rare.24

Clinical signs include weight loss (despite polyph-
agia), hyperactivity, polyuria/polydipsia, unkempt 
hair coat, GI signs (eg, vomiting, diarrhea),  
panting/dyspnea, lethargy or mental dullness, 
neuromuscular weakness, anxiety, nervousness, 

and/or behavior changes. Physical examination 
may reveal a thin cachectic cat, a palpable thyroid 
nodule, a heart murmur, tachycardia, arrhythmia, 
tachypnea, alopecia or unkempt hair coat, aggres-
sion, or mental dullness.24-28 Cervical flexion and 
generalized muscle weakness occur in some cats 
with hyperthyroidism. Hyperthyroidism can also 
cause a vascular lesion in the cervical spinal cord 
of some cats that results in cervical flexion. In a 
study, concurrent hypokalemia was reported in  
4 hyperthyroid cats with cervical flexion,29 but the 
cause of hypokalemia was undetermined.

Diagnosis for most cats is made through measure-
ment of elevated total T4 (TT4) by radioimmunoas-
say, but ≤10% of hyperthyroid cats have normal 
TT4 during initial testing; these cats are in the 
early stage of disease and either TT4 has not risen 
above the high-end normal limit or nonthyroidal 
illness is artificially lowering the TT4 level.24,25,30-33 
Free T4 should not be used as the sole screening 
test for hyperthyroidism because it is more sensi-
tive and less specific than TT4, causing more 
false-positive results.31,34 

Treatment options include medical management 
with thioureylene antithyroid drugs (eg, methim-
azole), low iodine diet, radioactive iodine (I-131) 
therapy, and thyroidectomy.35 Methimazole (2.5 
mg/cat PO every 12 hours) is most frequently used 
in the United States.35 Serum TT4 is measured 4 
weeks later and the dose is gradually increased or 
reduced based on the results of repeated TT4 test-
ing.35 Adverse effects include GI effects (eg, vomit-
ing, anorexia), nonspecific signs (eg, depression, 
lethargy), blood dyscrasias (eg, thrombocytope-
nia, leukopenia, eosinophilia, lymphocytosis), 
pruritus and facial excoriations, and hepatopathy 
(rare).35 It is recommended that medical manage-
ment with methimazole be attempted prior to 
more advanced treatment in order to screen for 
underlying CKD, which can be masked by hyper-
thyroidism secondary to increased glomerular  
filtration rate and decreased serum creatinine  
concentration.35 

COMMON DIETARY CAUSES OF 
THIAMINE DEFICIENCY12-15,21,22,46,47

h Noncommercial diet with inadequate thiamine 
supplementation

h Flesh and viscera from raw fish or shellfish containing 
thiaminases that break down thiamine

h Overly heated food

h Sulfur dioxide- or sulfite-preserved foods

d  FIGURE 2 Passive cervical flexion in a cat with thiamine 
deficiency
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AChR = acetylcholine receptor

CKD = chronic kidney disease

I-131 = radioactive iodine

MG = myasthenia gravis

T3 = triiodothyronine 

T4 = thyroxine

TT4 = total thyroxine

I-131 is the most effective option and the treatment 
of choice; it is typically safe and simple to adminis-
ter but only available at specialized licensed facili-
ties.35 I-131 is concentrated in the thyroid glands, 
where it emits β particles and g radiation that 
destroy functional hyperplastic thyroid tissue.35 
Thyroidectomy can be curative and may be per-
formed when I-131 is not readily available.35 Anes-
thesia can cause the secondary metabolic, renal, 
and cardiac changes to elevate the American Soci-
ety of Anesthesiologists status and increase the 
risk for perioperative complications. Thyroidec-
tomy is required for patients with thyroid carci-
noma (rare).35

4 Feline Myasthenia Gravis
Myasthenia gravis (MG) is a disorder of 
the neuromuscular junction and is either 
congenital or acquired. Congenital MG 

comprises a rare group of disorders characterized 
by failure of neuromuscular transmission due to 
inherited abnormalities of presynaptic, synaptic, 
or postsynaptic components.36 Acquired MG is an 
autoimmune disorder caused by antibodies (most 
often immunoglobulin G) directed primarily 
against nicotinic acetylcholine receptors (AChRs) 
on skeletal muscle.36 Functional loss of AChRs at 
the neuromuscular junction occurs via 3 possible 
mechanisms: complement-dependent lysis of the 
muscle membrane, cross-linking of AChRs leading 
to internalization of AChRs and decreased AChR 
half-life, and direct inhibition of AChR function by 
autoantibodies.36 A small percentage of patients 
have antibodies against other muscle proteins (eg, 
muscle-specific receptor tyrosine kinase, titin, 
ryanodine receptor). Methimazole is a potential 
cause of drug-induced MG in cats.37 Coexisting 
polymyositis has also been reported in cats.36

Abyssinian and Somali cats have a higher incidence 
of MG as compared with other breeds and cross-
breed cats.37 Studies have found no sex predisposi-
tion. In a study, the average age of onset of clinical 
signs in 235 cats was 8.6 years (range, 6 months- 
15.4 years).38 Clinical signs of MG in cats are similar 
to those in dogs and include generalized weakness 
without regurgitation or dysphagia (50%), general-

ized weakness with regurgitation or dysphagia 
(40%), and focal MG with regurgitation or dyspha-
gia without generalized weakness (10%).38 Facial 
weakness appears to be more common in cats.38 
Megaesophagus and regurgitation are less common 
in cats because their entire esophagus is composed 
of smooth muscle. Cervical flexion has been 
reported in 20% of cats with acquired MG.39 

Routine laboratory test (eg, CBC, serum chemistry 
profile, urinalysis) results are usually normal. Cats 
with MG are more likely to have a thymoma than 
dogs.38,40 A study identified a cranial mediastinal 
mass in 52% of cats with acquired MG that under-
went thoracic radiography.38 A thymoma was iden-
tified in 97.7% of myasthenic cats that had a cranial 
mediastinal mass and underwent fine-needle aspi-
ration.38 A large study of dogs with acquired MG 
identified thymoma in only 3.4% of affected dogs.40

The AChR antibody titer test, which is sensitive and 
specific, is considered to be the gold standard for 
diagnosing acquired MG.36 An edrophonium chal-
lenge test can be used as a screening tool; however, 
it lacks sensitivity and specificity, and edrophonium 
is no longer produced. A neostigmine challenge (40 
μg/kg IM or 20 μg/kg IV) can be performed and the 
patient observed for improved strength.36 Electrodi-
agnostic testing (ie, repetitive nerve stimulation or 
single-fiber electromyography) or, in rare cases, 
immunohistochemical evaluation of junctional 
AChRs in whole-muscle biopsy specimens may be 
necessary to definitively diagnose acquired MG.36

Treatment in cats involves pyridostigmine ± 
immunosuppressive therapy. Cats seem to be more 
responsive than dogs to corticosteroids, which 
may be the only treatment needed.36 Thymectomy 
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The prognosis for myasthenic 
cats appears to be worse 
than for dogs. 

is recommended for cats that do not have evidence 
of local invasion or metastasis. Surgery may enable 
long-term survival and potentially be curative, but 
recurrence is possible.41 

The prognosis for myasthenic cats appears to be 
worse than for dogs; 58% of cats in a study were 
euthanized because of the disease.38 In cats, there 
is a negative correlation between AChR antibody 
titer levels and survival; thus, cats with higher 
titers have a worse prognosis.38

5 Idiopathic Polymyositis
Idiopathic polymyositis is a noninfectious, 
presumably immune-mediated, inflamma-
tory myopathy in dogs and cats that can 

manifest as a generalized disorder or affect smaller 
muscle groups (eg, laryngeal muscles, extraocular 
muscles).42 Etiology has not been determined.

Although idiopathic polymyositis can occur in dogs 
and cats of all ages and breeds, predisposition has 
been reported in large-breed, adult, and older 
dogs.42-44 Clinical signs include exercise intolerance, 
stiffness, short-strided gait in all 4 limbs with a tip-
toe appearance (ie, walking on eggshells), and lordo-
sis.42 Involvement of the laryngeal muscles may 
cause dysphagia, dysphonia, or stridor.42 Cervical 
flexion is uncommon and may be passive due to neu-
romuscular weakness or active due to muscle pain.42

Although there are strict criteria for diagnosing 
idiopathic polymyositis in humans, these have not 
been defined in veterinary medicine. However, 
meeting at least 3 of the following criteria may 
strongly support a diagnosis42:  
h Appropriate clinical signs
h Elevated serum CK
h  Abnormal electromyography with normal motor 

nerve conduction
h  Negative infectious disease and autoimmune titers
h Inflammatory muscle biopsy

Serum chemistry profiles frequently demonstrate 
moderate to marked CK elevation and elevated 
ALT.43,45 Thoracic radiography is recommended to 
screen for megaesophagus even if there is no clini-
cal evidence of regurgitation.42 Electromyographs 
often appear abnormal (eg, fibrillations, positive 
sharp waves, complex repetitive discharges), espe-
cially in the proximal appendicular muscles.42,45 
Muscle biopsy of 2 muscle bellies is recommended. 
Histologic evaluation typically reveals mononu-
clear inflammation, necrotic muscle fibers with 
cellular infiltrates, and myofiber necrosis.45

Treatment consists of immunosuppression, pain 
relief, and supportive care for megaesophagus and 
aspiration pneumonia, if present. Immunosuppres-
sive doses of corticosteroids are standard (ie, pred-
nisone [dogs]/prednisolone [cats], 2 mg/kg PO 
every 12 hours for 2-3 days, then 1 mg/kg PO every 
12 hours for 2 weeks)42 and should be gradually 
tapered to the lowest effective dose over several 
months based on response to treatment. Other 
immunosuppressants (eg, cyclosporine, azathio-
prine [dogs only]) may be required if clinical signs 
do not resolve or if adverse effects are intolerable to 
the patient or owner. Prognosis is good for patients 
without megaesophagus. Long-term, possibly life-
long, treatment may be necessary.42

Conclusion
Passive cervical flexion is a common abnormal 
body posture. The differential diagnosis list is rela-
tively short, and diagnosis can typically be made 
easily. Passive cervical flexion must be differenti-
ated from active cervical flexion because the differ-
ential diagnoses and neurologic examination 
findings are significantly different. n

TOP 5 h NEUROLOGY h PEER REVIEWED

AChR = acetylcholine receptor

CK = creatine kinase
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Hill’s Targets Veterinary Wellness in Partnership 
with WSAVA’s Professional Wellness Group
Hill’s Pet Nutrition (hillspet.com) has teamed up with the WSAVA (wsava.org) 
Professional Wellness Group (PWG) in a drive to enhance veterinary wellness globally.  

The PWG aims to support the health and well-being of veterinary professionals 
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Release 5/20 n

Study Shows Fortetropin May Reduce Muscle Loss 
& Improve Recovery
MYOS RENS Technology (myosrens.com), owner of Fortetropin, a proprietary 
bioactive composition that helps build lean muscle, has announced the publica-
tion of a study showing Fortetropin decreased muscle atrophy in dogs following 
tibial plateau-leveling osteotomy. 

This randomized, double-blind, placebo-controlled study involving 100 dogs 
was conducted by researchers at Kansas State University and is available at 
bit.ly/30HajjH. The study evaluated the use of Fortetropin to reverse or inhibit 
disuse muscle atrophy in dogs recovering from tibial plateau-leveling osteotomy 
surgery and concluded that, compared with dogs receiving placebo, dogs receiv-
ing Fortetropin experienced reduced muscle loss, increased myostatin levels (ie, 
a protein that significantly impedes the growth and development of new muscle 
tissue), and greater improvement in weight-bearing capacity on the operated 
limb.—Press Release 4/20

New Treatment Available 
for Otitis Externa
Virbac Corporation (us.virbac.com) 
has reintroduced availability of Easotic 
(hydrocortisone aceponate, miconazole 
nitrate, gentamicin sulfate) Otic Sus-
pension for Dogs for the treatment of 
inflammation and bacterial and fungal 
infections associated with canine otitis 
externa. Easotic contains miconazole, 
an antifungal; gentamicin, a first-line 
broad-spectrum antimicrobial; and 
hydrocortisone aceponate, a new- 
generation diester steroid. Hydrocorti-
sone aceponate reaches effective dose 
concentrations quickly in the epidermis 

and dermis and 
has a low risk 
for adverse 

effects because it is trans-
formed into a less potent 
steroid as it progresses 
into tissue. This ingredient 
combination extends the 
therapeutic effect beyond 
the typical 5-day adminis-
tration duration of topical 
otic medications. 

Easotic also includes an 
applicator demonstrated 
to improve pet owner 
compliance.—Press 
Release 4/20
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1 CONSULT THE EXPERT page 10
At what age does the transitional period occur in puppies?

 A. 1 to 7 days
 B. 7 to 14 days
 C. 14 to 21 days
 D. 21 to 28 days

2 CONSULT THE EXPERT page 17
 Inhaled glucocorticoids take approximately how long to reach full clinical effect 
in feline asthma patients?

 A. 48 hours
 B. 1 week
 C. 2 weeks
 D. 3 weeks

3 MANAGEMENT TREE page 28
 Gallbladder wall edema is suggestive of which of the following causes of 
hemoabdomen?

 A. Anaphylaxis
 B. Disseminated intravascular coagulation
 C. Neoplasia
 D. Rodenticide poisoning

4 CONSULT THE EXPERT page 30
 Kittens not routinely handled until _____ weeks of age may remain tentative 
and less interactive with humans.

 A. 7
 B. 10
 C. 14
 D. 16

5 TOP 5 page 61
 Which of the following common feline diseases can result in the clinical sign 
of cervical flexion?

 A. Feline myasthenia gravis 
 B. Hyperthyroidism 
 C. Hypokalemic myopathy
 D. Thiamine deficiency
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Answer Key:
1: C 2: C 3: A 4: A 5: B
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*Free shipping excluding Alaska and Hawaii which have a surcharge of $1.00/item. Shipping rates 
and discounts are subject to change. The Hill’s to home logo, the Hill’s Transforming Lives logo 
and Hill’s are trademarks owned by Hill’s Pet Nutrition, Inc. 

CLIENTS CLICK, WE SHIP TO THEIR HOME  
AND YOUR CLINIC GETS THE SALE
 
• Offer the Hill’s portfolio without having to stock every food

•  No clinic setup fees + set your own prices and margin

• Free shipping to your client’s home + autoship discounts*

Visit Hills.us/Home-Delivery  
to get more info and sign up  
for the e-commerce solution  
that’s a step ahead.

QUESTIONS?  
Contact Hill’s to Home  
customer service.

1-800-235-6877  
HillsToHome@HillsPet.com

ONGOING  
REVENUE
WITHOUT  
ONGOING  
EFFORT

GET STARTED TODAY 
WITH HILL’S TO HOME

www.Hills.us/Home-Delivery


THE ORIGINAL MELARSOMINE
HEARTWORM TREATMENT

TRUSTED FOR OVER 20 YEARS

BACKED BY NUMEROUS 
SAFETY AND EFFICACY STUDIES

MORE THAN 4 MILLION DOSES SOLD

Melarsomine dihydrochloride, the active ingredient in 
IMMITICIDE, is the ONLY FDA-approved heartworm adulticide. 
Give your canine patients the future they deserve with IMMITICIDE.

To get your supply of IMMITICIDE, call Boehringer Ingelheim 

Customer Care at 1-888-637-4251, contact your sales 

representative, or order instantly at BI-CONNECT.com

KEEP CONFIDENCE
IN STOCK

IMPORTANT SAFETY INFORMATION: IMMITICIDE should not be used in dogs with very severe (Class 4) heartworm disease. 
IMMITICIDE should be administered by deep intramuscular injection in the lumbar (epaxial) muscles (L3–L5) only. Do not use in 
any other muscle group. Do not use intravenously. Care should be taken to avoid superfi cial injection or leakage. Serious adverse 
reactions may occur in any dog with heartworm disease due to the killing of heartworms in the pulmonary arteries. Reactions may 
include thromboembolism, dyspnea, coughing, depression, right side heart failure, and death. Dogs should be cage rested following 
treatment due to possible thromboembolic disease. Post-injection site reactions (eg, pain, swelling) were the most commonly 
reported adverse events. See full prescribing information for dosing and administration directions prior to each use of IMMITICIDE.

For more information, please see full prescribing information.

IMMITICIDE® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc. 
© 2019 Boehringer Ingelheim Animal Health USA Inc. Duluth, GA. All rights reserved. PET-0455-IMM0718 18625

xti314326_CB-ImmAd-8.125x10.875_rsg.indd   1 4/11/19   12:41 PM

See page 70 for product information summary.

www.BI-Connect.com



