Client Handout
Teach your clients
why year-round
parasite prevention
is a must.
See page 11.

Critical News, Expert Insights in Animal Health and Medicine

I

ntoxications are common in dogs
and cats; pets are presented frequently to veterinary practices
following observed or suspected ingestion of potentially toxic items. At
the 2017 International Veterinary
Emergency and Critical Care Symposium in Nashville, Tennessee, Amy
Koenigshof, DVM, MS, DACVECC,
discussed standard and newer treatments for animal intoxications, highlighting the knowledge that veterinary
investigators have gleaned from their
counterparts in human medicine. Gastrointestinal (GI) decontamination via
emesis is the standard treatment for
intoxications in veterinary medicine,
(continued on page 14)
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Feline Obesity:
The Elephant in
the Exam Room

E

Advances in
Companion Animal
Toxicology

From the

FELINE MEDICINE

Managing Oral
Tumors in Dogs

IVECCS

FastFactS
heet

12.17 | V.2 | N.6

AVMA

arly detection and prompt treatment can lead to good outcomes
for dogs with oral tumors, but
veterinarians need to know how to
spot these lesions, according to Erin D.
Vicari, VMD, DAVDC, of
the Animal Emergency
and Referral Center of
Minnesota in Oakdale.
In a lecture at the
2017 American Veterinary Medical Association Convention in Nicola M. Parry, BVSc,
MRCVS, MSc, DACVP, ELS
Indianapolis, Indiana,
Dr. Vicari said that oraltumors make
up 6% of all tumors in dogs and discussed the need for clinicians to recognize and treat these tumors promptly.
“Early detection of oral tumors directly
correlates with clinical prognosis for
many tumor types,” she said, noting
that many good treatment options are
available to help clinicians manage
these tumors.
(continued on page 18)
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Animal Ambulance Services
By Don Vaughan

T

he traveling circus called in a panic. One of its camels had lacerated a back
leg while exiting its trailer and was bleeding profusely. No veterinarian was
available—could Animal Ambulance of Southern California lend a hand?
The Garden Grove–based veterinary ambulance service immediately dispatched
a licensed veterinary technician to the scene, where the camel was restrained
and its wound was cleaned, sutured, and bandaged. The next day, a veterinarian
from the Los Angeles Zoo examined the camel and declared the repair sufficient.
(continued on page 20)

NEW YORK VET

Incorporating
Exotics Into Your
Practice

E

xotic pet ownership in the United States is growing by leaps
and bounds, and people are increasingly seeking care for these pets,
according to Don J. Harris, DVM, owner
of Avian & Exotic Animal Medical Center—Miami, Florida’s first exotics-only
veterinary hospital. That’s why he believes that adding exotics to an existing
caseload offers a tremendous financial
benefit for many veterinary practices. “Most practices already have much
of the equipment required to care for
(continued on page 12)

EQUINE MEDICINE

PURDUE

Avian Flu: Public
Health Readiness
and Response

I

Detecting Pain in
Horses via Facial
Expressions

M

re your feline patients becoming increasingly rotund? If so,
they are part of the nearly 60%
of cats in the United States that are
overweight or obese,
according to the 2016
US Pet Obesity survey.1 Although we may
occasionally chuckle
at memes and videos
of roly-poly cats, feline
obesity is no laughing
JoAnna Pendergrass, DVM
matter. Obese cats face
serious health challenges and consequences, such as osteoarthritis, diabetes, and reduced life spans.2
The typical approach to feline
and canine weight control is dietary
management. The American Animal
Hospital Association recommends that
nutritional assessments occur during
each veterinary visit to provide a window into a pet’s nutritional status and
(continued on page 22)

any people enjoy horseback riding and equestrian
sports, but sometimes these
activities cause pain, not pleasure,
for the animal. This is particularly
true when a horse has musculoskeletal pain, which can be difficult to
detect until the horse shows significant lameness and poor performance.
Early detection of musculoskeletal
pain is critical for horses’ welfare and
the successful treatment of their lesions
so that they can perform at their best.
(continued on page 28)

nfluenza is a good example of how
animal and human health interconnect, according to Indiana State
Public Health Veterinarian Jennifer
Brown, DVM, MPH, DACVPM. Some
outbreaks of avian influenza in poultry result in cooperative responses
from multiple agencies at the local,
state, and federal levels to implement plans to contain and stop the
outbreak. Presenting at the 2017
Purdue Veterinary Conference in
West Lafayette, Indiana, Dr. Brown
discussed key aspects of the public
health response to the 2016 outbreak
of H7N8 avian influenza virus in poultry in Dubois County, Indiana.
(continued on page 16)
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Choose a product that offers forgiveness
Because life happens, choose Advantage Multi® for Dogs. Heartworm protection
that forgives if clients forget to apply on the same day every month.*

Broad-Spectrum parasite protection
in a convenient monthly topical application

Heartworms

Microfilariae

Fleas

Roundworms

Hookworms

Whipworms

Sarcoptic Mange

*If you forget and go over 30 days between treatments, just treat immediately and resume your monthly schedule.

CAUTION: Federal (U.S.A.) law restricts Advantage Multi® for Dogs (imidacloprid + moxidectin) to use by or on the order of a licensed veterinarian. WARNING: DO NOT ADMINISTER THIS PRODUCT ORALLY. For the first 30 minutes
after application ensure that dogs cannot lick the product from application sites on themselves or other treated animals. Children should not come in contact with the application sites for two (2) hours after application.
(See Contraindications, Warnings, Human Warnings, and Adverse Reactions, for more information.)
CONTRAINDICATIONS: Do not use this product on cats.
©2017 Bayer, Shawnee Mission, Kansas 66201.
Bayer, the Bayer Cross and Advantage Multi are registered trademarks of Bayer. AM171807

ADVANTAGE
MULTI®
for dogs

(imidacloprid + moxidectin) Topical Solution
Once-a-month topical solution for the prevention of heartworm disease, the treatment of circulating microfilariae, kills
adult fleas, is indicated for the treatment of flea infestations, the treatment and control of sarcoptic mange, as well as
the treatment and control of intestinal parasite infections in dogs and puppies that are at least 7 weeks of age and that
weigh at least 3 lbs.
WARNING
• DO NOT ADMINISTER THIS PRODUCT ORALLY
• For the first 30 minutes after application ensure that dogs cannot lick the product from application sites on themselves or other treated animals.
• Children should not come in contact with application sites for two (2) hours after application.
(See Contraindications, Warnings, Human Warnings, and Adverse Reactions, for more information.)
CAUTION:
Federal (U.S.A.) Law restricts this drug to use by or on the order of a licensed veterinarian.
DESCRIPTION:
Advantage Multi® for Dogs (10% imidacloprid + 2.5% moxidectin) is a colorless to yellow ready-to-use solution packaged
in single dose applicator tubes for topical treatment of dogs. The formulation and dosage schedule are designed to provide
a minimum of 4.5 mg/lb (10 mg/kg) imidacloprid and 1.1 mg/lb (2.5 mg/kg) moxidectin based on body weight.
Imidacloprid is a chloronicotinyl nitroguanidine insecticide. The chemical name for imidacloprid is 1-[(6-Chloro-3pyridinyl)methyl]-N-nitro-2-imidazolidinimine. Moxidectin is a semisynthetic macrocyclic lactone endectocide derived from
the actinomycete Streptomycetes cyaneogriseus noncyanogenus. The chemical name for moxidectin is [6R, 23E, 25S(E)]5-O-Demethyl-28-deoxy-25-(1,3-dimethyl-1-butenyl)-6,28-epoxy-23-(methoxyimino) milbemycin B.
INDICATIONS:
Advantage Multi for Dogs is indicated for the prevention of heartworm disease caused by Dirofilaria immitis and the treatment of Dirofilaria immitis circulating microfilariae in heartworm-positive dogs. Advantage Multi for Dogs kills adult fleas
and is indicated for the treatment of flea infestations (Ctenocephalides felis). Advantage Multi for Dogs is indicated for the
treatment and control of sarcoptic mange caused by Sarcoptes scabiei var. canis. Advantage Multi for Dogs is also indicated
for the treatment and control of the following intestinal parasites:
Intestinal Stage
Intestinal Parasite
Hookworm
Species
Roundworm
Species
Whipworm

Ancylostoma caninum
Uncinaria stenocephala
Toxocara canis
Toxascaris leonina
Trichuris vulpis

Adult

Immature Adult

Fourth Stage Larvae

X
X
X
X
X

X
X

X
X
X

CONTRAINDICATIONS:
Do not administer this product orally. (See WARNINGS.)
Do not use this product (containing 2.5% moxidectin) on cats.
WARNINGS
For the first 30 minutes after application:
Ensure that dogs cannot lick the product from application sites on themselves or other treated dogs, and
separate treated dogs from one another and from other pets to reduce the risk of accidental ingestion.
Ingestion of this product by dogs may cause serious adverse reactions including depression, salivation, dilated
pupils, incoordination, panting, and generalized muscle tremors.
In avermectin sensitive dogs,a the signs may be more severe and may include coma and death.b
a Some dogs are more sensitive to avermectins due to a mutation in the MDR1 gene. Dogs with this mutation may develop signs
of severe avermectin toxicity if they ingest this product. The most common breeds associated with this mutation include Collies
and Collie crosses.
b Although there is no specific antagonist for avermectin toxicity, even severely affected dogs have completely recovered
from avermectin toxicity with intensive veterinary supportive care.
HUMAN WARNINGS:
Not for human use. Keep out of the reach of children.
Children should not come in contact with application sites for two (2) hours after application.
Causes eye irritation. Harmful if swallowed. Do not get in eyes or on clothing. Avoid contact with skin. Exposure to the
product has been reported to cause headache; dizziness; and redness, burning, tingling, or numbness of the skin. Wash
hands thoroughly with soap and warm water after handling.
If contact with eyes occurs, hold eyelids open and flush with copious amounts of water for 15 minutes. If eye irritation
develops or persists, contact a physician. If swallowed, call poison control center or physician immediately for treatment
advice. Have person sip a glass of water if able to swallow. Do not induce vomiting unless told to do so by the poison
control center or physician. People with known hypersensitivity to benzyl alcohol, imidacloprid or moxidectin should
administer the product with caution. In case of allergic reaction, contact a physician. If contact with skin or clothing
occurs, take off contaminated clothing. Wash skin immediately with plenty of soap and water. Call a poison control center
or physician for treatment advice.
The Safety Data Sheet (SDS) provides additional occupational safety information. For a copy of the Safety Data Sheet
(SDS) or to report adverse reactions call Bayer Veterinary Services at 1-800-422-9874. For consumer questions call 1-800255-6826.
PRECAUTIONS:
Do not dispense dose applicator tubes without complete safety and administration information.
Use with caution in sick, debilitated, or underweight animals. The safety of Advantage Multi for Dogs has not been established in breeding, pregnant, or lactating dogs. The safe use of Advantage Multi for Dogs has not been established in puppies
and dogs less than 7 weeks of age or less than 3 lbs. body weight.
Prior to administration of Advantage Multi for Dogs, dogs should be tested for existing heartworm infection. At the discretion
of the veterinarian, infected dogs should be treated with an adulticide to remove adult heartworms. The safety of Advantage
Multi for Dogs has not been evaluated when administered on the same day as an adulticide. Advantage Multi for Dogs is not
effective against adult D. immitis. Although the number of circulating microfilariae is substantially reduced in most dogs following treatment with Advantage Multi for Dogs, the microfilaria count in some heartworm-positive dogs may increase or remain
unchanged following treatment with Advantage Multi for Dogs alone or in a dosing regimen with melarsomine dihydrochloride.
(See ADVERSE REACTIONS and ANIMAL SAFETY – Safety Study in Heartworm-Positive Dogs.)
Advantage Multi for Dogs has not been evaluated in heartworm-positive dogs with class 4 heartworm disease.
ADVERSE REACTIONS:
Heartworm-Negative Dogs
Field Studies: Following treatment with Advantage Multi for Dogs or an active control, dog owners reported the following
post-treatment reactions:
OBSERVATION
Advantage Multi n=128
Active Control n=68
Pruritus
19 dogs (14.8%)
7 dogs (10.3%)
Residue
9 dogs (7.0%)
5 dogs (7.4%)
Medicinal Odor
5 dogs (3.9%)
None observed
Lethargy
1 dog (0.8%)
1 dog (1.5%)
Inappetence
1 dog (0.8%)
1 dog (1.5%)
Hyperactivity
1 dog (0.8%)
None observed
During a field study using 61 dogs with pre-existing flea allergy dermatitis, one (1.6%) dog experienced localized pruritus immediately after imidacloprid application, and one investigator noted hyperkeratosis at the application site of one dog (1.6%).
In a field safety and effectiveness study, Advantage Multi for Dogs was administered to 92 client-owned dogs with sarcoptic
mange. The dogs ranged in age from 2 months to 12.5 years and ranged in weight from 3 to 231.5 pounds. Adverse reactions
in dogs treated with Advantage Multi for Dogs included hematochezia, diarrhea, vomiting, lethargy, inappetence, and pyoderma.
Laboratory Effectiveness Studies: One dog in a laboratory effectiveness study experienced weakness, depression, and
unsteadiness between 6 and 9 days after application of Advantage Multi for Dogs. The signs resolved without intervention by
day 10 post-application. The signs in this dog may have been related to peak serum levels of moxidectin, which vary
between dogs, and occur between 1 and 21 days after application of Advantage Multi for Dogs.
The following clinical observations also occurred in laboratory effectiveness studies following application with Advantage
Multi for Dogs and may be directly attributed to the drug or may be secondary to the intestinal parasite burden or other
underlying conditions in the dogs: diarrhea, bloody stools, vomiting, anorexia, lethargy, coughing, ocular discharge and
nasal discharge. Observations at the application sites included damp, stiff or greasy hair, the appearance of a white
deposit on the hair, and mild erythema, which resolved without treatment within 2 to 48 hours.
Heartworm-Positive Dogs
Field Study: A 56-day field safety study was conducted in 214 D. immitis heartworm and microfilariae positive dogs with Class
1, 2 or 3 heartworm disease. All dogs received Advantage Multi for Dogs on Study Days 0 and 28; 108 dogs also received
melarsomine dihydrochloride on Study Days – 14, 14, and 15. All dogs were hospitalized for a minimum of 12 hours following
each treatment. Effectiveness against circulating D. immitis microfilariae was > 90 % at five of six sites; however, one site had
an effectiveness of 73.3%. The microfilariae count in some heartworm-positive dogs increased or remained unchanged following treatment with Advantage Multi for Dogs alone or in a dosing regimen with melarsomine dihydrochloride.
Following treatment with Advantage Multi for Dogs alone or in a dosing regimen with melarsomine dihydrochloride, the
following adverse reactions were observed:
Adverse Reaction
Dogs Treated with Advantage Multi
Dogs Treated with Advantage Multi
for Dogs Only n=106
for Dogs + Melarsomine n=108
Cough
24 (22.6%)
25 (23.1%)
Lethargy
14 (13.2%)
42 (38.9%)
Vomiting
11 (10.4%)
18 (16.7%)
Diarrhea, including hemorrhagic
10 (9.4%)
22 (20.4%)
Inappetence
7 (6.6%)
19 (17.6%)
Dyspnea
6 (5.7%)
10 (9.3%)
Tachypnea
1 (< 1%)
7 (6.5%)
Pulmonary hemorrhage
0
1 (< 1%)
Death
0
3 (2.8%)
Three dogs treated with Advantage Multi for Dogs in a dosing regimen with melarsomine dihydrochloride died of
pulmonary embolism from dead and dying heartworms. One dog, treated with Advantage Multi for Dogs and melarsomine
dihydrochloride, experienced pulmonary hemorrhage and responded to supportive medical treatment. Following the first
treatment with Advantage Multi for Dogs alone, two dogs experienced adverse reactions (coughing, vomiting, and dyspnea)
that required hospitalization. In both groups, there were more adverse reactions to Advantage Multi for Dogs following the
first treatment than the second treatment.
To report a suspected adverse reactions, call 1-800-422-9874.
Post-Approval Experience
The following adverse events are based on post-approval adverse drug experience reporting. Not all adverse reactions
are reported to FDA CVM. It is not always possible to reliably estimate the adverse event frequency or establish a causal
relationship to product exposure using this data. The following adverse events in dogs are listed in decreasing order of
reporting frequency: depression/lethargy, vomiting, pruritus, diarrhea, anorexia, hyperactivity, ataxia, trembling, hyper-

salivation, application site reactions (alopecia, pruritus, lesions, and erythema), seizures, and anaphylaxis/anaphylactic
reactions (hives, urticaria, facial swelling, edema of the head).
Serious reactions, including neurologic signs and death have been reported when cats have been exposed (orally
and topically) to this product.
In humans, nausea, numbness or tingling of the mouth/lips and throat, ocular and dermal irritation, pruritus, headache,
vomiting, diarrhea, depression and dyspnea have been reported following exposure to this product. To report suspected
adverse events and/or obtain a copy of the SDS or for technical assistance, call Bayer Animal Health at 1-800-422-9874.
For additional information about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS or
online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
DOSAGE AND ADMINISTRATION:
The recommended minimum dose is 4.5 mg/lb (10 mg/kg) imidacloprid and 1.1 mg/lb (2.5 mg/kg) moxidectin, once a
month, by topical administration.
Do not apply to irritated skin.
1. Remove one dose applicator tube from the package. As specified in the following table, administer the entire contents
of the Advantage Multi for Dogs tube that correctly corresponds with the body weight of the dog.
Dog (lb.)
Advantage Multi
Volume
Imidacloprid
Moxidectin
For Dogs
(mL)
(mg)
(mg)
3–9
Advantage Multi 9
0.4
40
10
9.1 – 20
Advantage Multi 20
1.0
100
25
20.1 – 55
Advantage Multi 55
2.5
250
62.5
55.1 – 88
Advantage Multi 88
4.0
400
100
88.1 – 110*
Advantage Multi 110
5.0
500
125
*Dogs over 110 lbs. should be treated with the appropriate combination of Advantage Multi for Dogs tubes.
2. While holding the tube in an upright position, remove the
cap from the tube.
3. Turn the cap over and push the other end of cap onto the
tip of the tube.
4. Twist the cap to break the seal and then remove cap from
the tube.
5. The dog should be standing for application. Part the hair
on the back of the dog between the shoulder blades until
the skin is visible. For dogs weighing 20 lbs. or less, place
the tip of the tube on the skin and apply the entire contents
directly on the exposed skin at one spot between the shoulder blades. For dogs weighing more than 20 lbs., place the
tip of the tube on the skin and apply the entire contents
directly on the exposed skin at 3 or 4 spots on the top of the
backline from the base of the neck to the upper back in an
area inaccessible to licking. Do not apply an amount of solution at any one location that could run off the side of the
dog.
Do not let this product get in your dog’s mouth or eyes. Do not allow the dog to lick any of the application sites for 30
minutes. In households with multiple pets, keep each treated dog separated from other treated dogs and other pets for
30 minutes after application to prevent licking the application sites. (See WARNINGS.)
Stiff hair, a damp appearance of the hair, pink skin, or a slight powdery residue may be observed at the application site
on some animals. This is temporary and does not affect the safety and effectiveness of the product.
Shampooing 90 minutes after treatment does not reduce the effectiveness of Advantage Multi for Dogs in the prevention of
heartworm disease.
Shampooing or water immersion 4 days after treatment will not reduce the effectiveness of Advantage Multi for Dogs in the
treatment of flea infestations. However, shampooing as often as once weekly may reduce the effectiveness of the product
against fleas.
Heartworm Prevention: For prevention of heartworm disease, Advantage Multi for Dogs should be administered at
one-month intervals. Advantage Multi for Dogs may be administered year-round or at a minimum should start one month
before the first expected exposure to mosquitoes and should continue at monthly intervals until one month after the last
exposure to mosquitoes. If a dose is missed and a 30-day interval between doses is exceeded, administer Advantage Multi
for Dogs immediately and resume the monthly dosing schedule. When replacing another heartworm preventative product in
a heartworm prevention program, the first treatment with Advantage Multi for Dogs should be given within one month of
the last dose of the former medication.
Treatment of Circulating Microfilariae: For the treatment of circulating D. immitis microfilariae in heartworm-positive dogs,
Advantage Multi for Dogs should be administered at one-month intervals. Treatment with an approved adulticide therapy is
recommended because Advantage Multi for Dogs is not effective for the treatment of adult D. immitis.
(See PRECAUTIONS.)
Flea Treatment: For the treatment of flea infestations, Advantage Multi for Dogs should be administered at one-month intervals.
If the dog is already infested with fleas when the first dose of Advantage Multi for Dogs is administered, adult fleas on the dog
will be killed. However, reinfestation from the emergence of pre-existing pupae in the environment may continue to occur for six
weeks or longer after treatment is initiated. Dogs treated with imidacloprid, including those with pre-existing flea allergy
dermatitis have shown clinical improvement as a direct result of elimination of fleas from the dog.
Treatment and Control of Intestinal Nematode Infections:
For the treatment and control of intestinal hookworm infections caused by Ancylostoma caninum and Uncinaria stenocephala
(adults, immature adults and fourth stage larvae) and roundworm infections caused by Toxocara canis (adults and fourth
stage larvae), and Toxascaris leonina (adults), and whipworm infections caused by Trichuris vulpis (adults), Advantage Multi
for Dogs should be administered once as a single topical dose.
Treatment and Control of Sarcoptic Mange: For the treatment and control of sarcoptic mange caused by Sarcoptes scabiei
var. canis, Advantage Multi for Dogs should be administered as a single topical dose. A second monthly dose may be administered if necessary.
ANIMAL SAFETY:
Heartworm-Negative Dogs
Field Study: In a controlled, double-masked, field safety study, Advantage Multi for Dogs was administered to 128 dogs of
various breeds, 3 months to 15 years of age, weighing 4 to 157 pounds. Advantage Multi for Dogs was used safely in dogs
concomitantly receiving ACE inhibitors, anticonvulsants, antihistamines, antimicrobials, chondroprotectants, corticosteroids, immunotherapeutics, MAO inhibitors, NSAIDs, ophthalmic medications, sympathomimetics, synthetic estrogens,
thyroid hormones, and urinary acidifiers. Owners reported the following signs in their dogs after application of Advantage
Multi for Dogs: pruritus, flaky/greasy residue at the treatment site, medicinal odor, lethargy, inappetence, and hyperactivity.
(See ADVERSE REACTIONS.)
Safety Study in Puppies: Advantage Multi for Dogs was applied topically at 1, 3 and 5X the recommended dose to 7-weekold Beagle puppies once every 2 weeks for 6 treatments on days 0, 14, 28, 42, 56, and 70. Loose stools and diarrhea were
observed in all groups, including the controls, throughout the study. Vomiting was seen in one puppy from the 1X treatment
group (day 57), in two puppies from the 3X treatment group (days 1 and 79), and in one puppy from the 5X treatment group
(day 1). Two puppies each in the 1X, 3X, and 5X groups had decreased appetites within 24 hours post-dosing. One puppy
in the 1X treatment group had pruritus for one hour following the fifth treatment. A puppy from the 5X treatment group
displayed rapid, difficult breathing from 4 to 8 hours following the second treatment.
Dermal Dose Tolerance Study: Advantage Multi for Dogs was administered topically to 8-month-old Beagle dogs at 10X the
recommended dose once. One dog showed signs of treatment site irritation after application. Two dogs vomited, one at
6 hours and one at 6 days post-treatment. Increased RBC, hemoglobin, activated partial thromboplastin, and direct bilirubin
were observed in the treated group. Dogs in the treated group did not gain as much weight as the control group.
Oral Safety Study in Beagles: Advantage Multi for Dogs was administered once orally at the recommended topical dose to
12 dogs. Six dogs vomited within 1 hour of receiving the test article, 2 of these dogs vomited again at 2 hours, and 1 dog
vomited again up to 18 hours post-dosing. One dog exhibited shaking (nervousness) 1 hour post-dosing. Another dog exhibited abnormal neurological signs (circling, ataxia, generalized muscle tremors, and dilated pupils with a slow pupillary light
response) starting at 4 hours post-dosing through 18 hours post-dosing. Without treatment, this dog was neurologically
normal at 24 hours and had a normal appetite by 48 hours post-dosing.
(See CONTRAINDICATIONS.)
Dermal Safety Study in Ivermectin-Sensitive Collies:
Advantage Multi for Dogs was administered topically at 3 and 5X the recommended dose every 28 days for 3 treatments
to Collies which had been pre-screened for avermectin sensitivity. No clinical abnormalities were observed.
Oral Safety Study in Ivermectin-Sensitive Collies:
Advantage Multi for Dogs was administered orally to 5 pre-screened ivermectin-sensitive Collies. The Collies were asymptomatic after ingesting 10% of the minimum labeled dose. At 40% of the minimum recommended topical dose, 4 of
the dogs experienced neurological signs indicative of avermectin toxicity including depression, ataxia, mydriasis, salivation,
muscle fasciculation, and coma, and were euthanized.
(See CONTRAINDICATIONS.)
Heartworm-Positive Dogs
Laboratory Safety Study in Heartworm-Positive Dogs: Advantage Multi for Dogs was administered topically at 1 and 5X the recommended dose every 14 days for 3 treatments to dogs with adult heartworm infections and circulating microfilariae. At
5X, one dog was observed vomiting three hours after the second treatment. Hypersensitivity reactions were not seen in the
5X treatment group. Microfilariae counts decreased with treatment.
STORAGE INFORMATION:
Store at temperatures between 4°C (39°F) and 25°C (77°F), avoiding excess heat or cold.
HOW SUPPLIED:
Applications Per Package
6 x 0.4 mL tubes
6 x 1.0 mL tubes
6 x 2.5 mL tubes
6 x 4.0 mL tubes
6 x 5.0 mL tubes
Advantage Multi is protected by one or more of the following U.S. patents: 6,232,328, and 6,001,858.
V-03/2016
NADA #141-251, Approved by FDA
Made in Germany
© 2015 Bayer
Bayer, the Bayer Cross and Advantage Multi are registered trademarks of Bayer.
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I

f you’ve ever had the privilege of working for
a growing practice, you know how challenging it can be. Chris Zook and James
Allen,1 authors of The Founder’s Mentality,
note that growth creates complexity,
which can thwart progress. They say the
following challenges increase with an
organization’s size and complexity:
• Revenues growing faster than talent
• Increasing distance from customers
• Complexity of decision making slowing
down the company
• Inability to choose focus and direction
• Difﬁculty mobilizing resources

Do any of these ring a bell for you based on your
work experience? Have you felt helpless in trying
to manage these products of growth?
Zook and Allen propose a clear plan for ensuring that growth is gainful instead of painful. In
their survey of executives, 85% cited internal
barriers, not external ones (eg, the market,
the government), as the primary obstacles to
growth. In response, the authors have identified the following primary traits, called the
Founder’s Mentality, as the formula for overcoming these barriers:
• The owner’s mindset: We must operate with a
clear sense of purpose at all times.
• Front-line obsession: We must always focus on
our customers’ wants and needs.
• Insurgency: We must avoid complexity and bureaucracy at all costs.
Note that these are not the typical top-down directives that saddle senior management with most of
the responsibility for corporate change. To be effective, these traits must be adopted by every individual at all levels of an organization. Each employee
must be persistently mindful of the connection
between his or her deliverables and the customers.
This is the simple but powerful seed from which a
business can grow with health and endurance.

In employing the Founder’s Mentality, the mission of American Veterinarian® is clear: to positively influence the way veterinarians
practice medicine by providing wide-ranging news and information designed to
improve patient outcomes. I believe in this
mission and in our associates, who fulfill it
every day by delivering the highest-quality education and information to veterinary professionals throughout the country. Maintaining this focus and a positive
work environment is key to ensuring we
don’t fall victim to the barriers of growth.
Our wide-ranging conference coverage in this
issue is a testament to our clear sense of purpose
and the lengths we’re willing to go to provide practical and timely information in all areas of practice. For this issue, we mobilized our resources to
cover conferences from Indianapolis to Nashville
to New York. Veterinary medicine is ever advancing, and we know that information from experts is
useful to you in daily practice. You can find additional coverage of 12 of the industry’s most important meetings, conferences, and conventions from
2017 on our website: AmericanVeterinarian.com/
conferences.
To help you stay up-to-date on hot topics and
new research, this month we’re launching a new
column in the magazine. Disease State Watch
describes the latest research findings in a single
topic area. In this issue we focus on new treatments for common orthopedic conditions, including cruciate ligament injury, hip dysplasia, and
osteoarthritis (page 30).
I hope you and your practice will join us in pursuing the Founder’s Mentality to grow personally
and corporately, with the shared goal of improving
the health of our nation’s pets.
Wishing you and your families a wonderful and
prosperous 2018. Thank you for reading!
Mike Hennessy, Sr
Chairman and CEO

Copyright © 2017 by Intellisphere, LLC. All rights reserved.
The content contained in this publication is for general
information purposes only. The reader is encouraged to
confirm the information presented with other sources.
American Veterinarian® makes no representations
or warranties of any kind about the completeness,
accuracy, timeliness, reliability, or suitability of any of
the information, including content or advertisements,
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right to alter or correct any error or omission in the
information it provides in this publication, without any
obligations. American Veterinarian® further disclaims any
and all liability for any direct, indirect, consequential,
special, exemplary, or other damages arising from the use
or misuse of any material or information presented in this
publication. The views expressed in this publication are
those of the authors and do not necessarily reflect the
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Is Dr. Google Coming Between
You and Your Clients?
By JoAnna Pendergrass, DVM

clients, with widely varying frequency and
approaches. Overall, about 30% of respondents provided information prescriptions
less than once a month, while 15% did so
daily. About 20% of them wrote down website information, and 2% went beyond this to
pull up the prescribed website for the client
during the appointment.

Goo le
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About 55% of respondents perceived a negative impact of client internet usage on the
VCR, with one writing that “online misinformation is a major cause of stress and frustration to myself and colleagues.” Similar
percentages believed that internet use had a
negative (40%) or positive (37%) impact on pet
health. On the positive side, one respondent
wrote, “I find that Dr. Google is sometimes
a very useful tool in supporting my advice
and helps the client understand sometimes
complex problems at their leisure.”
This study’s findings were similar to those
of a study of US veterinarian perceptions on
client internet usage. However, because of
small sample sizes and potential differences
in veterinary practice between the United
Kingdom and the United States, such similarities should be viewed with caution, the
investigators noted.
Overall, the authors concluded that this
small sample of UK veterinarians had
mixed opinions on client internet usage and
this usage’s impact on the VCR. For future
studies on client internet usage, the investigators recommended surveying clients
directly and performing larger-scale studies
of veterinarians. 
Kogan LR et al. Front Vet Sci. 2017;4:180.
doi: 10.3389/fvets.2017.00180.

Live alone?
Having a dog may
extend your life.

Dog Owners Have a
(Healthy) Heart
By Amanda Carrozza

A

ccording to Tove Fall, PhD, associate senior lecturer of
epidemiology in the Department of Medical Sciences and
the Science for Life Laboratory at Uppsala University in
Sweden and senior author of a study that aimed to clarify conflicting reports about the health benefits of dog ownership, keeping a
canine companion could save your life—especially if you live alone.
Dr. Fall and her team used national registries to study 3.4 million
Swedish adults between the ages of 40 and 80 with no known cardiovascular disease. During the 12-year follow-up, they found that
dogs may be helpful in reducing cardiovascular risk by providing a
nonhuman form of social support and increasing physical activity.
Cardiovascular disease is the leading cause of death worldwide. Overall, the investigators concluded that those who owned
a dog had a 20% reduced risk of death from any cause and a
23% reduced risk of death from cardiac disease. Interestingly,
the greatest protection was found among those who owned dogs
of the hunting breeds.
After drilling down further, the researchers discovered that
people living alone gained the most benefits from dog ownership.
When compared with single individuals without a dog, single dog
owners experienced a 33% decreased risk of death. Their probability of death due to a cardiovascular condition was 36% lower
and their chance of suffering a heart attack was reduced by 11%.
Dog owners who did not live alone reaped some benefits from
dog ownership, albeit not as drastic. Compared with people living in multiperson households without a dog, the risk of death in
individuals in multiperson homes with a dog was 11% lower and
their risk of cardiovascular death decreased by 15%. The study
did not conclude, however, that dog owners living in multiperson
homes experienced the same reduced risk of heart attack as
their single counterparts.
In a university press release, Dr. Fall pointed to a few reasons
why dog owners might experience significantly lower mortality rates. “We know that dog owners in general have a higher
level of physical activity, which could be one explanation [for]
the observed results. Other explanations include an increased
well-being and social contacts or effects of the dog on the bacterial microbiome in the owner.”
For future exploration, Dr. Fall and her team plan to follow up
with studies on the effect of dog ownership on hypertension as well
as the acute cardiovascular risk after losing a pet to acute disease.
They are also studying the gut microbiome of dog owners. 

Mubanga M et al. Dog ownership and the risk of cardiovascular disease and death –
a nationwide cohort study, Sci Rep. In press. doi: 10.1038/s41598-017-16118-6

Adult pet owner image by andre044/ Fotolia

T

he internet is an ever-popular information source that has experienced
marked increases in usage. In the
United Kingdom, for example, daily or neardaily internet usage jumped from 35% of the
population in 2006 to 82% in 2016.
People go online every day to access both
human and veterinary health information.
Pet owners, in particular, will seek
advice from both
the internet and
their veterinarian.
However, with the
vast expanse of
online pet health
information available, pet owners
are at risk for getting inaccurate or incomplete information from unreliable sources.
To address this risk, some veterinarians have
begun using “information prescriptions” to
guide pet owners to websites that offer credible and accurate pet health information.
Unlike in human medicine, little is currently known about the internet’s influence
in veterinary practice interactions between
veterinarians and clients. A recent study
sought to explore the impact of client internet usage on the veterinarian–client relationship (VCR).
Using an online survey of 100 UK veterinarians, the study’s investigators analyzed
veterinarians’ perceptions of client internet usage. The survey questions covered 4
areas: demographics, perceptions of client
internet usage and client understanding of
accessed information, veterinarians’ use of
information prescriptions, and perceived
impact of client internet use on the VCR.
Most survey respondents were female, lived
in England, and practiced exclusively small
animal medicine.
About 60% of respondents believed that
most of their clients accessed the internet for
pet health information. Importantly, nearly
75% of the veterinarians surveyed perceived
that only up to 40% of their clients actually understood what they read. This lack
of understanding, the investigators noted,
could be due to several factors, including
clients’ online search strategies. Ninety-four
veterinarians “prescribed” websites to their

Using Macromolecules in the
Fight Against Antibiotic Resistance
By JoAnna Pendergrass, DVM

B

y targeting the bacterial membrane and potentiating the activity of conventional antibiotics, two macromolecules have demonstrated
a novel approach to treating topical gram-negative
bacterial infections, according to a recent study.
“Bacterial biofilms are the root cause of recurring infections,” wrote the study’s authors. Bacteria within the biofilms are metabolically dormant, rendering conventional antibiotics against
gram-negative bacteria ineffective. Moreover, this
dormant bacterial population reactivates following antibiotic treatment. New strategies are therefore needed, the authors noted, to treat chronic
bacterial infections.
One strategy is to disrupt the bacterial membrane,
which cationic and hydrophobic macromolecules
have demonstrated the ability to do in previous
studies. These molecules also reportedly delay or
prevent development of bacterial resistance. Given
these characteristics, the current study’s authors
hypothesized that such compounds could also disrupt gram-negative bacterial biofilms.
The authors performed a series of in vitro and
in vivo experiments to evaluate the activity of two
macromolecules (Qn-prAP, QCybuAP) against several gram-negative bacterial species (Escherichia

coli, Acinetobacter baumannii, and Klebsiella pneumoniae). Antibacterial activity of conventional antibiotics, alone and in combination with the macromolecules, was also evaluated.
IN VITRO STUDIES
Compared with conventional antibiotics like
ampicillin, both macromolecules significantly
reduced counts of E coli antibiotic–tolerant cells,
with complete killing occurring at very low concentrations. Both compounds also completely
killed dormant and actively growing A baumannii. Notably, at low concentrations, QCybuAP
killed all dormant E coli. Interestingly, colistin,
a last-resort treatment for multidrug-resistant
gram-negative bacterial infections, significantly
reduced counts of actively growing, but not antibiotic-tolerant or dormant, E coli.
At very low concentrations, both macromolecules
disrupted the bacterial membrane of E coli antibiotic–tolerant cells, indicated by reduced membrane
potential and increased membrane permeability.
QCybuAP also demonstrated membrane permeability against actively growing E coli. These findings,
the authors noted, suggested the macromolecules’
membrane-active mechanism of action.

National Pet Health Survey Now Open
By Kerry Lengyel

T

he One Health discussion has grown louder
and louder as more veterinary and human
medical professionals gain a better grasp on
the connection between humans, animals, and the
environment. Now the One Health Commission and
the US Environmental Protection Agency (EPA) are
working together on a National Pet Health Survey
that aims to continue that conversation.
The main objective of the new survey is to assess
geographic patterns in diseases and health issues
for residential cats and dogs in the United States.
By discovering disease hot spots and pet health
trends across the country, the survey will shed light
on emerging pet health issues.
Voluntary input from pet owners who access the
survey is being collected until January 2020 or until
300,000 pet owners have filled out the survey.
The data will then be summarized and integrated
into the EPA’s EnviroAtlas (epa.gov/enviroatlas) interactive mapping tool, which offers full public access to
information about a host of ecosystem services.

If you’re a cat or dog owner interested in participating in this national survey, visit the survey website (surveygizmo.com/s3/3876800/National-PetHealth-Survey). The 26-question survey should take
only about 6 minutes to complete, and the questions
should be answered about only 1 pet at a time. People with multiple pets have the option to complete
separate surveys for each pet.
In addition to questions about where you live, the
survey asks about topics ranging from the type of food
and water pets eat and drink to where they spend their
time to treatments they have received in the past year
and diseases they have had in their lifetime.
The goal is for the National Pet Health Survey to
generate one of the largest health and disease databases for dogs and cats across the United States. 

Using laser-scanning microscopy, the authors
observed marked disruption of E coli and A baumannii biofilms. This disruption was most effective with macromolecule + erythromycin treatment, rather than with either treatment alone.
With bacterial biofilm disruption, the onceenclosed bacteria can disperse, replicate, and
cause major tissue damage. In this study, both
macromolecules, alone and combined with erythromycin, effectively prevented this replication
and killed the dispersed cells.
Gram-negative bacteria use efflux pumps
to pump out tetracyclines, thereby acquiring
resistance. Given the improved biofilm disruption and bacteria killing with combination
treatment in this study, the authors supposed
that the macromolecules potentiate antibiotic
activity by reducing efflux through membrane
depolarization. This potentiation hypothesis
will need further investigation, the authors
acknowledged.
QCybuAP either prevented or delayed resistance to erythromycin and rifampin by E coli and
A baumannii.
IN VIVO STUDIES IN MICE
Injection of macromolecules, alone and in combination with antibiotics, caused minimal toxicity.
The authors created small burn wounds and
infected them with A baumannii. Although bacterial count was reduced with each macromolecule
and antibiotic alone, macromolecule + erythromycin or rifampin treatment reduced bacterial
counts to near or below minimal detection limits. Similarly, in surgical wounds infected with K
pneumoniae, combination therapy most markedly reduced bacterial counts.
Notably, colistin was as effective as the combination therapy. However, the authors noted, bacterial resistance to colistin, compared with minimal
resistance to the macromolecules, is a drawback.
Histopathology revealed variable healing
according to treatment. For example, burn wounds
receiving combination therapy had squamous epithelial cell regeneration and neutrophil infiltration beneath fibrous tissue.
BRINGING IT TOGETHER
Given the study’s findings, the authors concluded
that combination therapy with membrane-active macromolecules and conventional antibiotics shows great therapeutic potential for topical
gram-negative bacterial infections. 
Uppu DSSM et al. PLOS One. 2017;12(8):e0183263. 		
doi: 10.1371/journal.pone.0183263.
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Assessing the Emotional Repertoire of Shelter Dogs
By JoAnna Pendergrass, DVM

S

Each dimension contained primary emotions
the previous studies yet was common in the current
helter dogs experience stresses that can neglike fear and happiness, which are instinctive;
study, indicating that shelter dogs can experience
atively affect their welfare. In recent years,
humans, the authors noted, typically “attribute
hypostimulation that eventually leads to learned
there has been increased research interest in
primary rather than secondary emotions to
helplessness and inactivity.
shelter dog welfare, necessitating the use of reliable
dogs.” The study dogs were fairly evenly distribSuch differences support the need for speciesand easy-to-use assessment tools. To be comprehenuted across the dimensions, indicating that the
and context-specific QBA tools. Shelter dog–spesive, these tools should encompass evaluation of the
dimensions well characterized the dogs’ emocific QBA tools could add value to in-shelter weldogs’ physical and mental health.
tional states.
fare assessments, the authors noted, “extending
Qualitative Behavioural Assessment (QBA), develThis study’s emotional dimensions generally
their power to identify and detect emotional shifts
oped by Françoise Wemelsfelder, PhD, from the
aligned with those identified in prior QBA studies in
in dogs.” This assessment ability is critically
Animal and Veterinary Sciences Research Group
dogs, demonstrating consistency in canine behavimportant, given the reported link between fearat Scotland’s Rural College in Edinburgh, takes a
ioral expression assessments. However, noticeable
fulness and sociability to an animal’s adoptability
holistic approach to assessing an animal’s dynamic
differences with expressions of sociability, fearfuland overall welfare. 
behavioral expressions. Previous studies in various
ness, and boredom were observed between the studspecies, including dogs, have reported QBA as a reliArena L et al. Appl Anim Behav Sci. 2017;195:72-79. 		
doi: 10.1016/j.applanim.2017.06.005.
ies. For example, boredom was rarely expressed in
able and valid measure of animal emotional states.
However, it is not known whether
prior QBA findings in dogs, which are
obtained primarily in standardized settings, represent the emotions of shelBy Karen Todd-Jenkins, VMD
ter dogs, which are exposed to many
social and environmental stimuli.
including oral Bordetella bronchiseptica vaccines and canine
he American Animal Hospital Association’s (AAHA)
A recent study reported the QBA’s
influenza virus H3N8 and H3N2 vaccines. Recommendations
Canine Vaccination Guidelines Task Force published
ability to assess the many emotional
for administration of each of these vaccine types are proits first Canine Vaccine Guidelines in 2003. Since then,
states of shelter dogs, suggesting its
vided, as are updates on the administration of Leptospira and
the guidelines have been updated 4 times. The most recent
potential to be “integrated into compreBorrelia burgdorferi (Lyme disease) vaccines.
update, published this fall, contains important changes
hensive welfare assessment tools for
The 2017 guidelines contain almost twice the content of
that inform veterinarians on how to implement immunizashelter dogs,” the study’s authors wrote.
previous versions. Additional highlights include:
tion protocols in practice. The online format enables the
The investigators exposed dogs in 4
• A new section dedicated to rabies immunization, with links
task force to provide real-time updates as new information
Italian shelters to 1 of 3 social stimuli: no
that provide state-by-state rabies immunization information
becomes available and new vaccines are licensed.
stimulus, unknown person (an investiga• A new section offering recommendations for immunizaAmong the most significant updates in the guidelines is
tor), or familiar person (shelter worker).
tion of dogs that are overdue for vaccinations, may have
the recommendation for an optional fourth dose of a comThirteen veterinary students (“observbeen vaccinated inappropriately, or have an unknown
bination core vaccine
ers”) with dog experience analyzed video
vaccination history
(distemper–adenovirus
recordings of the social interactions.
• Updated recommendations on antibody testing versus vac2–parvovirus ± parainUsing free-choice profiling, which
cination, addressing indications for the use of serology in
fluenza virus) at 18 to 20
allows for spontaneous judgments,
assessing a patient’s response (or lack of response) to vacciweeks of age. The fourththe observers first generated terms
nation and providing a series of algorithms outlining patient
dose option is recomdescribing the dogs’ behavioral expresmanagement recommendations based on test results
mended for any pracsions. They then scored these terms
• A section on vaccine storage and handling, derived from CDC
tice that has confirmed
using visual analog scales to indicate
recommendations and modified for veterinary practices
cases of parvovirus or distemper virus infections in young
behavioral expression levels. Next, the
• Revised and updated protocols for shelter-housed anidogs despite having completed (by 16 weeks) a 3-dose initial
investigators used several data analymals with input from veterinarians who specialize in shelseries. According to Richard Ford, DVM, MS, DACVIM, emerses to determine a “consensus profile”
ter medicine and management
itus professor of medicine at North Carolina State University
of terms and group the terms into 3
• A section on therapeutic biologics that offers information
College of Veterinary Medicine in Raleigh and lead editor of
emotional dimensions.
on the emerging immunotherapeutic products that are now
the guidelines, “Recent studies have shown that maternally
There was nearly 76% agreement
licensed for the treatment (vs prevention) of canine disease
derived antibody is persisting longer in young dogs than preon assessment of the dogs’ behavioral
viously realized. The resulting interference with immunization
expressions. The 3 dimensions each
The guidelines are intended to advise clinicians in developmay leave some pups, especially those residing in high-risk
included a range of emotions:
ing appropriate vaccine protocols for their practices, but the
environments, susceptible to infection if exposed.”
• Dimension 1: playful/social to bored/
authors emphasize that vaccine recommendations should
The 2017 guidelines also provide updated recommendaapathetic
continue to be individualized for each patient based on lifetions for immunizing dogs against canine infectious respira• Dimension 2: relaxed/tranquil to
style, exposure risk, and life stage. 
tory disease, or kennel cough. Since publication of the previnervous/fearful
ous guidelines, several new vaccines have entered the market,
• Dimension 3: stressed/bored to wary/
Ford RB et al. J Am Anim Hosp Assoc. 2017;53(5):243-251. doi: 10.5326/JAAHA-MS-6741.
hesitant

AAHA Releases New Canine Vaccine Guidelines
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Incorporating Exotics Into Your Practice
Broadening your patient base beyond dogs and cats can expand your clientele and
generate additional revenue for your practice.

WHAT TYPE OF TRAINING IS NEEDED FOR DEALING WITH
EXOTIC ANIMALS?
The training required to handle exotics in any practice is largely
about just that—being able to handle the animals. You can go to
a formulary and pick a drug, and if you have the x-rays and the
diagnostics you can find an interpretation, but physically handling, restraining, and sedating the animals requires the majority
of the training. In fact, most of my clients who come in for second
opinions are people who are dissatisfied with how other veterinarians handled their pet. It had nothing to do with the diagnosis; it
was the physical handling of the animal (Box 2). It becomes really
clear very quickly to the owner if the handler is not competent,
confident, and comfortable.
The Fear Free trend is actually quite significant when it comes
to handling exotics. About 2 or 3 years ago Marty Becker and I
were having a conversation about how modern pharmaceuticals
virtually eliminate the need to traumatize an animal. There are
enough agents available today that I can administer to my patients
so they relax and chill, sometimes doze, and when they wake up,
they’re unaware that anything happened to them. Most of what I
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do is aimed to be Fear Free. I won’t trim the nails on a patient if I
think it’s going to traumatize them.
WHAT SPECIAL EQUIPMENT IS NEEDED TO CARE
FOR EXOTIC ANIMALS?
Much of the equipment is the same as what’s used for dogs and
cats. Beyond that, 2 things come to mind. First is a simple gram
scale. You can’t weigh hamsters and finches on a baby scale that’s
accurate to the nearest pound. The scale must be accurate to the
nearest gram. Second, digital x-rays are hugely valuable because
sometimes you need to repeat a series rapidly to get the appropriate views.
One of the things that I don’t just advocate, I mandate, is performing diagnostics with exotics. You need to collect the samples, so you need to take blood. I think venipuncture in exotic
animals is grossly underestimated. There are right ways and
wrong ways of taking blood from different species, especially
birds and some small mammals (Box 3). If someone came to me
and asked, “How do I start in managing exotics? ” I would say,
“First, learn how to restrain them safely, and second, learn how
to take blood.” If you can’t do either of those, then you shouldn’t
be seeing exotics.
I also believe strongly that practices that see exotic patients
should do diagnostics on site. You have to be able to treat a parakeet with the same care and comprehensiveness that you would
a macaw—a hamster the same as a cougar—and that means sample size. Only 1 instrument on the market can manage sample
sizes that small, and that’s the Abaxis VS-2. It can do a full chemistry profile on just 0.10 mL of whole blood, whereas most analyzers require that for 1 analyte.

Exotic animals generally
require more attentiveness
than dogs and cats.

praisaeng/Fotolia

(continued from cover)
exotics, and the additional equipment that you need to purchase
pays for itself over and over again,” he said. “The facility is already
in place, the staff is there, the microscope is there, and the x-ray
is usually there. Add a couple of pieces of equipment and you can
generate substantial additional revenue.”
American Veterinarian® sat down with Dr. Harris at the New
York Vet Conference in New York City to get his take on exotic animal practice today and what exactly is
required of practices that want to open
Box 1. My Most Unusual Cases
their patient registry to exotic animals.
As an exotic animal practitioner for over 20 years,
Don J. Harris, DVM, has seen his fair share of
HOW DID YOU GET STARTED IN EXOTIC
unusual creatures, from rare moths and roaches
ANIMAL MEDICINE?
to snakes of all kinds. “One of the rarest and coolDon Harris, DVM: I graduated from
est animals I’ve treated was a Mangshan viper,”
Louisiana State Univer-sity School
said Dr. Harris. The Mangshan viper is a relatively
of Veterinary Medicine in 1980 and
newly discovered species that’s native to China.
started out in companion-animal pracThere is only 1 breeding female in the United
tice. Quickly the exotics caseload
States. “This snake carries more venom per pound
became overwhelming, and I really
than any other reptile, and this delightful creature
enjoyed it, so I became more selecwas brought to me because the owner thought
tive with my canine and feline cases. I
it had a tumor on its face. I like the challenging
opened an exotics-only practice about
stuff, even if it’s a challenge to my life,” he said.
20 years ago (see Box 1).
“I trusted the owner, so we got the snake into an
induction chamber and turned on the isoflurane.
HOW PREVALENT ARE EMERGENCY
It turned out that the tumor wasn’t a tumor at all.
EXOTICS CASES?
It was a tick.”
That depends on your reference point.
Probably one-third of all sick exotics
come in as emergencies. The emergency clinic next door to my
practice handles after-hours cases, and they probably see 20 or 30
small animals a night, plus 2 or 3 exotics. I guess you could extrapolate and say 10% of presentations in an emergency clinic might be
exotics. Every emergency facility should be able to manage exotics
at least on a triage basis because they invariably will get the cases.

antoine-photographe/Fotolia

Box 2. Best Practices for Restraint
Don’t shy away from using anesthesia when handling exotic animals, said Don J.
Harris, DVM, who often fields questions about proper techniques for restraint. “I
am a staunch advocate for isoflurane,” he said. “People are often scared to use
anesthesia in exotics, and my response to that is that anyone who thinks anesthesia in exotics is riskier than restraint doesn’t know anything about anesthesia
and restraint in exotics. In nature, the only time that prey animals get pinned down
is right before they get eaten, and they kind of know that. Exotics will die much
quicker from physical restraint than they will from anesthesia. Putting a fractious
patient into an induction chamber and getting it to doze off, and then working on
the animal that way is infinitely less traumatic and much safer for the pet.”
The biggest—and only—cause of problems with anesthesia in exotic patients,
according to Dr. Harris, is inattention. “I don’t have problems with anesthesia in
exotic patients as long as I’m attentive,” he said. “The technician may do nothing
else but watch that patient’s chest. Proper restraint depends on proper anesthesia, and that’s 1 issue I’m non-negotiable with. The way I monitor anesthesia in
exotics most of the time is simply by watching the respiratory rate.”

HOW IMPORTANT IS IT FOR STAFF TO BE ON BOARD?
If a practice owner is interested in managing exotics, then the staff
must have an interest in or at least a sense of intrigue about exotics. These animals require more attentiveness than dogs and cats.
A postsurgical avian patient needs close monitoring, and the diet
for an exotic patient isn’t simply a scoop of food in a bowl every
day. Employees need to be conscious of and attentive to these differences. They can’t be afraid of diverse animals, either. I had one
staff member who would handle a cobra with no problem but was
scared to death of butterflies.
DO YOU FIND THAT OWNERS OF EXOTIC ANIMALS ARE WILLING
TO SPEND MORE ON PET CARE THAN CAT AND DOG OWNERS ARE?
My initial response would be yes. I think taking care of a sick parakeet is just more expensive than caring for a sick dog, because
you can’t experiment. You might try an antibiotic in a dog, and if
it doesn’t work, you might get a second chance. That doesn’t
happen with exotics. If they don’t get better the first
time around, you likely won’t get a second chance.
We usually have to go all out from the onset,
which can be expensive, and most people will
do it. I don’t know what would happen if every
dog and cat owner was presented with an
elaborate workup. The exotic pet owner is
usually aware of the cost going in.
CAN YOU GIVE SOME ADVICE ON
CHARGING CLIENTS FOR EXOTIC
PET CARE?
Rates need to be higher simply
because many cases require higher
levels of skill and attentiveness. When
I have an animal recovering from
anesthesia or a case that’s postop, I
watch it closely. I assign a technician
to remain by the animal’s side until the
animal is stable, and I come back every

When handling exotics, anesthesia is
often preferable to physical restraint.

5 minutes, listen to the heart, make sure the pet is OK. The time
I spend with these patients is more than I would spend with dogs
and cats.
Regarding skills, it’s largely about supply and demand. Not
everybody can take blood from a canary. When everyone can, then
maybe I won’t be able to charge as much, but until then, I charge
more for those skills that I’ve developed over time. Then we go
back to the whole concept of handling the animals, knowing what
needs to be done, following through on the diagnostics—it’s more
labor intensive than caring for dogs and cats.
So, I think it’s completely justified to charge from 20% to 50%
more than you would with dogs and cats. I charge 300% percent
more in some cases. I don’t know the going rate for nail trims in
dogs and cats, but my average is $90. I do nail trims on fractious
animals under anesthesia.
[In my lecture at the conference] I showed some examples
where a hospital that has the equipment can earn a 1200% return
on investment for running a basic profile. I can charge $600 for a
profile in which the materials cost me $25 to $30—that’s about a
2000% return on investment.

Box 3. Venipuncture in Exotics: Bevel Down
“Everyone I’ve encountered in veterinary school is taught to take blood from patients
by turning the bevel of the needle up,” said Don J. Harris, DVM. “The problem in
exotics, especially birds, is that the vessels are so fine and the pressures sometimes
are so low that the vessel is fairly flat. So if the bevel is up, when the needle goes
into the lumen of the vessel, the point of the needle goes out the other side of the
vessel. Not only does that impair your ability to collect blood, it can also produce
serious hematomas because the distal end of the needle is lacerating the far side
of the vessel.
“Several birds a year are brought to me postmortem because their owners want
to know why they died. In most cases it’s because the practitioner didn’t know to
turn the bevel down. If the bevel is down, then the bevel is parallel to the vessel and
the point of the needle is in the center of the lumen, which is much less likely to
cause damage.”
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Advances in Companion Animal Toxicology
Prompt recognition and treatment of animal poisoning enable the best patient outcome.
Here is the latest on decontamination and detoxification.
By Maureen McKinney
(continued from cover)
said Dr. Koenigshof, assistant professor in the Department of Small Animal Clinical Sciences at Michigan State University College of Veterinary Medicine.

“Two substances we see commonly that don’t bind
to activated charcoal are xylitol and ethylene glycol,” she said.
Randomized studies in humans have shown that
patients who received activated charcoal alone following toxin ingestion—versus activated charcoal
EMESIS
plus emesis—had shorter hospital stays and fewer
In dogs, emesis can be induced with hydrogen peradverse effects (eg, aspiration pneumonia).1 Dr. Koeoxide or apomorphine; in cats, xylazine is used. Dr.
Koenigshof warned, however, that hydrogen pernigshof said there is some evidence in veterinary
oxide “isn’t quite as benign as we always thought
medicine that activated charcoal alone is as effecit was.” She advised against instructing owners to
tive as activated charcoal combined with emesis,2,3
induce emesis at home with hydrogen peroxide benoting that she very rarely induces emesis now. “I
cause it can cause gastric ulceration in healthy dogs,
only do that for very recent ingestion of substances
and giving too much can result in severe ulceration.
that are easily treatable,” she said. “Then I follow
“If we’re going to induce emesis and the client is
as quickly as possible with activated charcoal if the
close to us,” she said, “it may
substance binds to it.”
be worth having them come
Giving charcoal quickly
in to receive apomorphine or
is very important, she adIf cathartics are used,
xylazine to induce emesis.”
vised, so that everything
The downside of emesis is
binds in the small intesthey should be given
that it does not remove all the
tine before more of it is
only with the first dose
gastric contents. In addition,
absorbed.
Dr. Koenigshof noted that emMultiple doses of acof activated charcoal.
esis must occur within 1 to 4
tivated charcoal are ofhours of toxin ingestion to be
ten recommended for
effective. “Ideally,” she said,
animals that ingest sub“emesis should be induced within 1 hour, but at our
stances that undergo enterohepatic recirculation,
clinic, most patients are more than 1 hour post inwhich occurs when a toxic substance or its active
gestion by the time they arrive.” Contraindications to
metabolites are absorbed by the stomach and small
GI decontamination with emesis include ingestion of
intestine, delivered to the liver, and then excreted
acids or alkalis, altered mentation, seizures, and sigback to the GI tract via bile. Additional doses of actinificant preexisting conditions.
vated charcoal should be administered 4 to 6 hours
In human medicine, inducing emesis following
apart so that some charcoal is available to bind to
the ingestion of toxins is very rare, largely because
toxin that has been re-secreted into the GI tract, she
doing so may delay the administration of activated
said. In addition to increasing cost for the client and
charcoal. Emesis is also contraindicated in people
adding staff time, Dr. Koenigshof noted that giving
with a decreased level of consciousness. When ememultiple doses of activated charcoal might increase
sis is induced, Dr. Koenigshof said, it is done within
the risk for vomiting and small bowel obstruction in
30 minutes of ingestion of a toxic substance.
the patient.
In humans, multiple doses of activated charcoal
ACTIVATED CHARCOAL
are recommended only for specific toxicities: carActivated charcoal offers a large surface area to
bamazepine, dapsone, phenobarbital, quinine, and
which toxins can bind and thus be adsorbed and extheophylline.
creted, Dr. Koenigshof said, and many common toxMany dogs are indiscriminate and will eat the
ins bind to it readily. One big advantage of activated
charcoal if it is offered, Dr. Koenigshof said. It can
charcoal over emesis induction is that activated charalso be mixed with pet food or baby food. “Altercoal works not only in the stomach but also in the
natively, we can syringe-feed it to them,” she said,
small intestine. “Activated charcoal is great for those
“using caution and doing it slowly so they don’t
patients we’re seeing 1 to 2 hours post ingestion
aspirate.” Very few cats will eat activated charcoal,
when the toxin has moved into their small intestine,”
and it can be difficult to syringe-feed them, so an
Dr. Koenigshof said. “We can give activated charcoal
alternative is to give it via a nasogastric tube. Tube
to bind that material and avoid further absorption.”
placement should be confirmed radiographically.
It is important to keep in mind that not everything
Cathartics, typically sorbitol, are sometimes adbinds to activated charcoal, Dr. Koenigshof noted.
ministered with activated charcoal. Cathartics are
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thought to decrease GI transit time by drawing
water into the GI tract. There are risks with any
cathartic, however, Dr. Koenigshof warned. “With
multiple doses, we can get hypernatremia and an
increased risk for excessive vomiting.” She also
noted that abdominal discomfort has been reported in people given cathartics, and there is debate
about whether cathartics inhibit binding of the
substance to the charcoal. “We do know that cathartics alone are ineffective,” she said. “Therefore, if cathartics are used, they should be given
only with the first dose of activated charcoal.”
LIPID RESCUE
One of the newest therapies for toxin ingestion
is intravenous lipid emulsion, or lipid rescue,
which is simply the intravenous administration of
lipids. “These are the same lipids you would mix
with amino acids and glucose for parenteral nutrition,” Dr. Koenigshof said. Intravenous lipids
are thought to work as a “lipid sink” for lipophilic
drug toxicosis, and they improve myocardial performance in 2 ways. First, they reverse cardiac
dysfunction caused by the toxicant, and they offer
direct benefits on the myocardium by providing
free fatty acids, increasing intracellular calcium,
and causing vasoconstriction.
The first use of lipid rescue in human medicine
was for local anesthetic toxicity. It is used clinically
in veterinary medicine for avermectin and milbemycin overdoses in sensitive breeds. Case reports
have shown that it potentially decreases clinical
signs and shortens the course of disease in these
patients.4-6 Dosing, adopted from human medicine,
is a small bolus followed by a constant-rate infusion over 30 to 60 minutes.
Overall, lipid rescue is quite safe, Dr. Koenigshof said, but there are some risks. “The lipid can become contaminated with bacteria,” she
said, “so it must be used within 24 hours because
it’s an excellent medium for growing bacteria.”
Other risks include anaphylactoid reactions and
fat overload syndrome, which can cause fat emboli, hyperlipidemia, splenic/liver enlargement,
icterus/hemolysis, thrombocytopenia, and increased clotting times.
Dr. Koenigshof recommends going to standard
therapy first except in cases of local anesthetic
toxicity, where lipid emulsion is now the standard. “If standard therapy is not working,” she
advised, “consider lipid emulsion for drugs that
are lipophilic.”
References available at AmericanVeterinarian.com.

Conference Coverage

PURDUE

Avian Flu: Public Health Readiness 							
and Response
A coordinated effort in 2016 helped to stave off a potential pandemic and reinforced the precautions
required for veterinarians who may become involved with an avian flu outbreak.
By Nicola M. Parry, BVSc, MRCVS, MSc, DACVP, ELS

Dr. Parry, a board-certified
veterinary pathologist, graduated from the University
of Liverpool in 1997. After
13 years in academia, she
founded Midwest Veterinary
Pathology, LLC, where she
now works as a private
consultant. Dr. Parry writes
regularly for veterinary organizations and publications.

Visit American
Veterinarian.com to
learn more about
avian influenza.

AVIAN INFLUENZA
Most of the influenza A viruses can also infect birds, said Dr.
Brown, and wild aquatic birds are thought to be the natural reservoir of these viruses. Avian influenza refers to the disease caused
by avian influenza type A viruses. These viruses cause high
morbidity and mortality in birds and are very contagious. They
are categorized as highly pathogenic avian influenza (HPAI) or
low-pathogenicity avian influenza (LPAI) viruses based on their
effects in chickens.
Although avian influenza type A viruses typically do not infect
people, rare cases of human infection have been reported. In avian
influenza outbreak events, humans can be at high risk for infection
with the virus for various reasons, including having direct contact
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Responders should wear
the recommended personal
protective equipment.

with birds (dead or alive), performing necropsies, sampling birds,
moving birds, and checking feeders. Symptoms of infection in
these cases are similar to those associated with human influenza
virus infection and can include cough, fever, sore throat, and runny
nose. Conjunctivitis alone can also occur. In severe infections, illness can progress to multiorgan failure or death.
HPAI Asian H5N1 and LPAI Asian H7N9 viruses have been
responsible for most cases of avian influenza in humans worldwide, said Dr. Brown. Backyard poultry can spread the virus to
humans via aerosol matter, direct contact, or fomites.
HPAI H7N8 OUTBREAK IN INDIANA
Dr. Brown described some aspects of the animal and human health
responses to the recent outbreak of H7N8 avian influenza virus in
poultry in Indiana. On January 15, 2016, influenza A H7 virus was
detected in a commercial turkey flock in Dubois County, Indiana,
and was confirmed as HPAI H7N8.
Animal Health Response
Dr. Brown noted that state officials quarantined the premises and
the owner began depopulating the flock to control spread of the
disease. Surveillance of nearby commercial flocks also began.
However, on January 16, H7 was detected in 9 more flocks in surrounding areas, she said. Eight of the viruses were confirmed as
LPAI H7N8 and 1 was not ultimately isolated.
According to Dr. Brown, the response to control the outbreak
was coordinated at federal, state, and local levels. Depopulation of
infected sites was performed by farm employees, the US Department
of Agriculture (USDA), and low-level volunteer offenders within the
Department of Correction (DOC). These teams depopulated 10 turkey flocks and 1 noninfected layer flock—a total of 414,223 birds,
she said. In addition, flock employees and state and federal teams
conducted surveillance of 65 commercial and 105 backyard flocks.

Photo courtesy of Dr. Jennifer Brown
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(continued from front cover)
HUMAN INFLUENZA
“In a typical flu season, between 5% and 20% of the population gets the flu,” said Dr. Brown. More than 200,000
individuals are hospitalized due to complications of
influenza infection, including sinus and ear infections,
pneumonia, myocarditis, encephalitis, multiorgan failure, and sepsis, she added, and about 36,000 die from
flu-related causes. Populations that are especially vulnerable include children younger than 5 years, adults
older than 65 years, pregnant women, and patients
with underlying health conditions.
Of the 4 types of influenza virus (A, B, C, and D), Dr.
Brown noted that types A and B cause most infections
in humans and that type A is most often associated with
severe disease. “Type A influenza viruses are the scariest of the 4 types,” she said, “because they are capable
of major genetic change—which is what makes them so
dangerous.” Type B influenza virus typically causes less severe
disease, and type C causes mild or asymptomatic disease. Type D
does not cause disease in humans, she noted.
Influenza viruses are changing constantly, and they accomplish this in 2 major ways: antigenic drift and antigenic shift.
All influenza viruses are capable of antigenic drift, which causes
small genetic changes that continually occur and are cumulative.
Because the changes are small, the population may retain some
background immunity to the changed virus, Dr. Brown said. In
contrast, only type A viruses undergo antigenic shift, she said,
because they have a segmented genome. Although antigenic shift
occurs infrequently, it leads to major abrupt genetic changes, producing a novel virus to which the population has little immunity.
The 1918 influenza pandemic involved influenza type A, subtype H1N1, said Dr. Brown. This was the deadliest influenza pandemic in modern history. It caused illness in 20% to 40% of the
world’s population and killed about 50 million people. “Almost all
human influenza cases since 1918 have been a result of descendants of this virus,” Dr. Brown emphasized.

Table 1. Monitoring of Responders Based on Risk for HPAI H7N8 Infection
RISK CATEGORY

EXPOSURE TO VIRUS

ACTION TAKEN BY LOCAL HEALTH DEPARTMENT

No risk

No exposure to potentially infected birds

No monitoring required

Low risk, but not zero risk

People exposed while wearing PPE

• Contacted individual on day 1 to
recommend self-monitoring for, and
reporting of, symptoms of influenza-like
illness
• Contacted individual on day 10 to end selfmonitoring period

Some risk

People exposed who were either not wearing
PPE or who experienced a breach in their PPE

Active monitoring of individual via daily
contact (by phone, text, or email) for
symptoms of influenza-like illness for 10 days

Backyard poultry
can spread the
virus to humans
via aerosol, direct
contact, or fomites.

PPE = personal protective equipment.

Table 2. Disease Outbreak Recommendations
DURING AN OUTBREAK

AFTER AN OUTBREAK

• Avoid unprotected contact with birds and other materials,
such as carcasses, feces, and litter.
• Wear the recommended PPE (see Box):
»» Use the buddy system to don, doff, and monitor PPE.
»» Don and doff PPE in separate areas.
»» Report PPE breaches.
• Practice good hygiene.

• Communicate with local and state authorities.
• Monitor for development influenza-like illness.
• In case of influenza-like illness:
»» Seek testing by local health authority.
»» Stay home and self-monitor.
»» Complete any prescribed treatments, such as antiviral
agents.

PPE = personal protective equipment.

Chicken Image By Nuttawut Nhuengsuntia/Fotolia

Composting crews and consultants performed
in-barn composting, when possible, to dispose
of the bird carcasses, and farm employees, the
USDA, and company contractors cleaned and
disinfected premises for virus elimination. The
control area around the index flock was released
after 38 days.
Human Health Response
Although the Centers for Disease Control and
Prevention (CDC) consulted on the human health
response, Dr. Brown noted that the Indiana State
Department of Health coordinated the response,
providing laboratory testing and antiviral medication, and consulted on infection control. The Dubois
County Health Department was responsible for contacting potentially infected individuals and monitoring their illnesses.
According to the CDC, no cases of HPAI H7N8
infection were reported in humans. As a consequence, the virus was designated as a low-risk
cause, but not a no-risk cause, of human disease.
Officials coordinating the response used this
information to develop a plan to monitor responders to the outbreak. The main aspects of the plan
included:
• Individuals exposed to HPAI had to be monitored
for signs and symptoms of influenza-like illness
for 10 days after their last possible exposure date.
• Individuals who developed influenza-like illness
had to self-isolate until they could be tested.
• Individuals exposed to HPAI who were asymptomatic had no restrictions on their activity.

Box. Recommended Personal Protective
Equipment for Responders
• Disposable, fluid-resistant coveralls
• Eye protection (eg, goggles)
• Disposable gloves
• Boots
• National Institute for Occupational Safety and
Health–certified N95 respirator:
»» Medical clearance needed for wear
»» Fit-testing required
»» Training required for use

This plan aimed to facilitate prompt testing of ill
responders by health care professionals to ensure
that these individuals would receive appropriate
treatment as soon as possible.
Working with guidelines from the CDC, Dr. Brown
noted that officials coordinating the response developed 3 categories of disease risk to use when monitoring responders (Table 1). These categories were
based on responders’ potential level of exposure
to the virus. They defined influenza-like illness as
symptoms of fever with cough and sore throat, conjunctivitis only, or any other symptoms.
According to Dr. Brown, this outbreak involved
about 500 responders. Most were federal staff or
federal contractors, she said, who were monitored
by the USDA. However, the local health authority
monitored local state residents and responders
from the DOC (about 140 in total).

Dr. Brown indicated that 14 responders developed
influenza-like illness during the monitoring period.
This was not too surprising because the event
occurred during flu season when this type of illness
was expected. Twelve of these 14 responders were
tested for the H7N8 virus, but all tested negative,
she said. The remaining 2 responders were lost to
follow-up.
RECOMMENDATIONS FOR FUTURE RESPONDERS
For veterinarians who might become involved in
similar disease responses in the future, Dr. Brown
shared several recommendations to help reduce the
risk for becoming infected during and after an outbreak (Table 2). She also advised responding veterinarians to stay up-to-date with their flu vaccination
each year. “Although this won’t prevent you getting
avian influenza, it will prevent you from having a
human influenza virus during the response,” she
said, emphasizing the potential risk for genetic
reassortment in a person who is co-infected with an
avian influenza type A virus and a human influenza
type A virus.
Dr. Brown recommended that veterinarians
seek training on the proper use of personal protective equipment (Box) and be fit-tested to wear
a National Institute for Occupational Safety and
Health–certified N95 respirator. Veterinarians
should also follow avian infectious disease epidemiology updates from the USDA and their state
board of animal health, she concluded.
References available at AmericanVeterinarian.com.
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Ulcerated mast cell tumor
on the lip of a 13-year-old
Labrador retriever.

Managing Oral Tumors in Dogs
Early recognition and diagnosis, appropriate staging, and timely treatment elicit the best prognosis for these patients.

(continued from cover)
CLINICAL SIGNS
To facilitate prompt diagnosis, Dr. Vicari advised clinicians to be
aware of how the lesions may present. Oral tumors may be associated with many or no clinical signs, which—when they occur—may
include a visible mass, swelling, facial deformity, bleeding, chewing difficulty, reduced appetite, or weight loss.
Dr. Vicari advised clinicians always to perform a thorough oral
examination, as well as an extraoral one, during routine annual
examinations or dental cleanings, even in the absence of a clinical
problem in a dog’s oral cavity.
TUMOR CLASSIFICATION
Oral tumors are typically classified into 3 categories, Dr. Vicari
said: odontogenic tumors and cysts, nonodontogenic tumors, and
inflammatory or reactive lesions. She discussed common types
from each category, urging clinicians to be aware of changes in
the nomenclature of oral tumors.
Odontogenic Tumors and Cysts
These arise from embryologic structures associated with tooth
development, Dr. Vicari said. The most common odontogenic
tumor is canine acanthomatous ameloblastoma (formerly known
as acanthomatous epulis). Although benign, it is locally aggressive and can invade bone. However, wide surgical excision of the
tumor (with 1- to 2-cm margins where possible) is considered
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curative. Surgical resection is also preferred over radiation therapy, she added, because up to 20% of irradiated canine acanthomatous ameloblastomas undergo malignant transformation.
Odontoma is another benign odontogenic tumor. It has mixed
mesenchymal and epithelial origins and predominantly arises in
young dogs. This tumor typically is encapsulated, presents along
the dental arch, and has characteristic radiographic features.
According to Dr. Vicari, a compound odontoma has evidence of
identifiable tooth components known as denticles throughout the
mass, whereas a complex odontoma appears as an irregular mass
of calcified material. Although odontomas also are locally aggressive, their early diagnosis allows for marginal surgical excision,
which is considered curative.
Amyloid-producing odontogenic tumors (formerly known as
calcifying epithelial odontogenic tumors) are uncommon, benign,
expansive tumors that appear as gingival enlargements, Dr. Vicari
said. Again, wide surgical excision is considered curative.
Peripheral odontogenic fibroma (formerly known as fibromatous and ossifying epulis) is a benign, often slow-growing tumor
that arises from periodontal structures. Although surgical excision is curative, Dr. Vicari noted that extracting the involved teeth
with complete excision of the associated bone and periodontal ligament tissues may also be required.
Dentigerous cysts arise from embryologic structures associated
with unerupted teeth. Although benign, these lesions can expand
and destroy surrounding bone and teeth. Surgical excision must
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include debridement and complete removal of the
unerupted tooth and associated cyst lining, Dr.
Vicari said. However, she emphasized that prevention is the best approach and recommended
that clinicians extract any unerupted teeth.

Table. Typical Radiographic Features of Oral Tumors
ODONTOGENIC TUMOR

NONODONTOGENIC TUMOR

Well-defined border

Poorly defined border

Well-defined area of lysis

Multiple areas of lysis

Nonodontogenic Tumors
Usually noninvasive (exception: canine acanthomatous Invades bone
In dogs, most nonodontogenic tumors are maligameloblastoma)
nant, Dr. Vicari said, and commonly include melDisplaced teeth
“Floating tooth” appearance within mass
anoma, squamous cell carcinoma, fibrosarcoma,
and osteosarcoma.
Uniform periosteal reaction
Broad zone of periosteal reaction with proliferative bony
Malignant melanoma is the most commonly
changes
reported oral tumor in dogs, predominantly arising in older patients. Melanoma is highly metaTUMOR EVALUATION
static, Dr. Vicari said, so clinicians should presume that metasBefore proceeding with anesthesia and surgery, clinicians should
tasis has occurred until proven otherwise. She noted that tumors
perform bloodwork on any dog presenting with an oral mass, Dr.
smaller than 2 cm in diameter are more likely to have a better
Vicari said. They should conduct a thorough oral examination,
prognosis. Similarly, tumors with a low mitotic index may not
including of the sublingual tissues. They should photograph oral
have metastasized at the time of diagnosis, thus improving clinimasses, record their measurements (using the imprinted ruler on
cians’ chances of gaining local control. Treatment requires wide
scalpel handles and periodontal probes,
surgical excision of the tumor, she said,
for example), and perform complete intraand recommended referral to an oncolooral dental radiography. According to
gist for adjunctive treatment (radiation
Early detection of
Dr. Vicari, recognizing some of the comtherapy, immunotherapy, vaccine, or
oral
tumors
directly
mon radiographic features associated
chemotherapy).
with odontogenic versus nonodontogenic
Squamous cell carcinoma is the seccorrelates with clinical
tumors (Table) can help clinicians diagond most common oral tumor in dogs,
prognosis for many
nose these lesions.
Dr. Vicari said. It typically presents as
tumor
types.
Advanced imaging techniques may also
an erythematous and ulcerated lesion,
be useful, she noted. For example, commay arise anywhere in the oral cavity,
puted tomography provides more detailed
and is locally aggressive and osteolytic.
information about lesions and can be especially helpful when
Squamous cell carcinoma can metastasize but tends to do so later
dealing with masses involving the maxilla, as well as with those
in the disease, she said, so wide surgical excision can be curative.
located more caudally in the oral cavity.
She advised clinicians to take a biopsy sample from any unusual
A representative biopsy sample is also critical to diagnose any
or unexpected lesion in the oral cavity, including from nonhealoral mass, she said. She advised clinicians to take samples from
ing extraction sites or regions where teeth may have fallen out
within the margins of a mass to avoid seeding tumor cells into
unexpectedly. Treatment options include wide surgical excision
normal tissue and inadvertently expanding the tumor margins.
with adjunctive radiation therapy.
It is also important to avoid crossing tissue planes, she said. She
Fibrosarcoma is the third most common tumor in dogs and
advised clinicians to take deep samples from the mass to avoid
occurs more frequently in older, large-breed dogs, Dr. Vicari said.
hyperplastic tissue and avoid sampling any necrotic tissue. “Know
Fibrosarcomas in the oral cavity typically are histologically low
your pathologist,” she added, stressing the importance of finding
grade but biologically high grade, with metastasis occurring in about
a reliable pathologist with experience evaluating oral tumors. Dr.
20% of cases. Because of the tumors’ aggressive biological behavior,
Vicari emphasized the importance of correlating histopathologic
Dr. Vicari advised clinicians that wide surgical excision is needed.
features of a mass with clinical and radiographic findings.
When osteosarcoma occurs orally in dogs, it arises more freDr. Vicari discussed the value of taking fine-needle aspirate samquently in the mandible than in the maxilla, Dr. Vicari said.
ples of regional lymph nodes for cytologic evaluation for tumor
However, in general, compared with osteosarcoma in the appenstaging. However, she reminded clinicians that although the mandicular skeleton, osteosarcoma in the oral cavity is less common,
dibular lymph nodes are the most accessible, only about half of oral
has a lower metastatic potential, and thus carries a better prognotumors with metastasis involve them.1 Imaging examinations of the
sis with wide surgical excision.
chest and abdomen are also useful in staging oral tumors, she said.
Visit American
Inflammatory or Reactive Lesions
Veterinarian.com to
Common inflammatory or reactive lesions that may arise in the
CONCLUSION
learn more about
canine oral cavity include gingival hyperplasia, focal fibrous
Dr. Vicari noted that surgical resection with 1- to 2-cm margins
managing tumors.
hyperplasia, pyogenic granuloma, peripheral giant cell granulois the goal for most oral tumors but stated that if this is not feasima, and reactive exostosis, Dr. Vicari said.
ble, surgical debulking may improve quality of life. Consulting an
She advised clinicians not to be misled by the term “epulis.”
oncologist is also beneficial, she said, and adjunctive treatments
Although it has traditionally been used to describe non-neoplasmay include radiation therapy, chemotherapy, and/or immunotic gingival enlargements, it refers to any gingival growth. It has
therapy. “Treat early or refer,” she concluded. “Lots of good treatno specific histopathologic features or biological behavior, so it
ment options are available for oral tumors in dogs.”
could be used to describe any gingival tumor, benign or malignant, she said.
References available at AmericanVeterinarian.com.
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Special Feature

Some ambulance services provide
transport only, whereas others can
provide medical care in transit.

Animal Ambulance Services
Whether for emergencies or pet transport, being affiliated with a veterinary ambulance service
can be a boon to your business.
By Don Vaughan
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businesses serve larger metropolitan areas, although some also
cover rural regions. Local and state laws regulate what services
they can and cannot provide.
TECHNICIANS ENHANCE SERVICE
Some companies, such as AmbuVet and Animal Ambulance of
Southern California, employ licensed veterinary technicians,
which enables them to provide in-transit medical support such
as pulse oximetry, ventilation, intravenous administration of medications or fluids, and suction. Others, such as Vet Care Express
Animal Ambulance in Bradenton, Florida, and Pet EMT Animal
Ambulance and Transport Service in Raleigh, North Carolina, do
not employ licensed technicians and provide basic transport only.
Most pet ambulance services use ambulances for humans
that have been refitted to accommodate animal patients. (Unlike
their human counterparts, however, they are not permitted to
turn on their sirens or run red lights.) Dogs and cats are their
most common patients, but most companies report transporting
a wide range of species. “We’ve had hamsters and llamas and
everything in between,” said Andy Berg, manager of Animal
Ambulance of Southern California. “We also have a contract with
a regional laboratory to pick up animals for necropsy. Not too
long ago we picked up a Sumatran tiger from a big-cat rescue to
take down for necropsy.”
Most transport cases are relatively mundane, but sometimes
crews find themselves dealing with truly tragic situations. Montes
recalled responding to the filming of a reality show during which

Images courtesy of Vet Care Express Animal Ambulance, Bradenton, FL, and Animal Ambulance of Southern California

(continued from cover)
Sewing up an injured camel is unusual, but this story illustrates
the eclectic nature of the cases that veterinary ambulance services
may encounter on any given day. More commonly, they transport
ailing pets from their owners’ homes to the veterinarian or from
a primary care practice to an emergency clinic. Some also help
with in-home pet euthanasia, work with first responders to treat
animals affected by fires and other disasters, and assist police and
other agencies in cases of animal mistreatment.
AmbuVet Pet Ambulance, one of the largest pet transport services in New York City, is a good example of a multiservice company. Based in Jackson Heights, the company was founded in
the aftermath of the terrorist attacks on September 11, 2001,
said owner Don Montes. As rescue dogs started to arrive in New
York City from around the country, Montes, a licensed veterinary technician, decided to help by collecting food and supplies
from area veterinary clinics and delivering them to the disaster
site. He and colleagues then stayed to assist until the Federal
Emergency Management Agency arrived with its own veterinarians and technicians.
“After that, I felt something needed to be done because at that
time there were no ambulance services for animals,” Montes
recalled. “As a licensed technician, I felt it was my responsibility
to at least try.”
Additional veterinary ambulance services have popped up
in New York and other cities in recent years, but overall growth
has been relatively limited nationwide. The majority of current

Should You Establish Your Own Transport Service?
The idea of an in-house ambulance transport service might seem appealing, but there are
numerous factors to consider before taking the plunge, experts say.
The first consideration should be cost. Ambulances, even pre-owned, can be expensive.
So can vans and other vehicles, which must also be repurposed to accommodate
animal patients. Additional expenses include transport equipment, medical equipment,
medications, and more.
Frequency of use should be another consideration. What specifically will you use your
ambulance for, and how often will you use it? If it’s going to be sitting in your parking lot
more days than not, you may want to reconsider.
There is also the issue of liability. “We have owners sign a form absolving us of liability
during the transport of their pet,” said Dan Hume, DVM, DACVIM, DACVECC. “If a pet
happens to arrest during the transport, we make it clear that we have limited capabilities to
resuscitate en route.”
An in-house ambulance service can also result in staffing issues, Dr. Hume added. “If
you’re going along at maximum level in your hospital and you get a call that you need a
transport, that’s going to take 3 people off the floor for 30 to 90 minutes,” he explained.
“That can definitely disrupt the normal flow of business during that time.”
Lastly, don’t assume that having an in-house transport service is going to be a huge income
generator. “I think it’s probably a breakeven at best,” Dr. Hume said. “I don’t think it will be
directly profitable, but it may be profitable by adding additional patients to your caseload. The
minimal fee we charge for transportation does not offset the cost of the service.”

2 dogs, apparently distracted by the film crew and
equipment, leaped from the roof of a building. One
dog was impaled on a tree, but the other landed
on a wooden table, which helped to break its fall.
Although severely injured, that dog survived,
Montes reported. On a lighter note, AmbuVet also
assisted in reconnecting pets with their owners in
the aftermath of Hurricane Sandy, a job that brought
Montes great joy.
Another important aspect of the job is assisting
pet owners. “Whatever someone needs, we’re available to help with,” observed Cheryl Brady, owner of
Vet Care Express Animal Ambulance. “For example,
we get called to a lot of homes because people can’t
capture their cat, so we’ll capture the cat for them.
Some still want to transport their pet themselves,
while others want us to transport, especially if the
owner is disabled or can’t take a chance on being
bitten or scratched due to illness.”
Don Money, owner of Pet EMT Animal Ambulance
and Transport Service, was once hired to drive to
Washington, DC, to pick up a dog with diabetes
owned by a diplomat who was concluding a tour
of duty in China. “They could have flown the dog
to Raleigh, but it would have meant the dog going
12 hours between insulin shots,” Money noted.
“They wanted someone to drive to DC, administer
the insulin, and then drive the dog back to Franklin
County, North Carolina. We were able to do all of
that for them.”
HOW VETERINARIANS BENEFIT
For veterinarians, the benefits of working with an
animal ambulance service can be many, transport

transport patients from other veterinary facilities,
owners say. Not only do the services deliver patients
said Dan Hume, DVM, DACVIM, DACVECC, chief of
to their door, but technicians and other personnel
emergency and critical care
can provide a preliminary
at WestVet. WestVet employs
set of eyes on the patient, its
Some companies
its ambulance infrequently—
owners, and the home envimaybe once every couple
ronment, conveying to docemploy licensed
of weeks—but Dr. Hume actors information and insight
veterinary technicians,
knowledged the value that
that can have an important
offering such a service can
impact on patient care.
which enables them
bring to a practice.
“It’s important for veterito provide in-transit
“From a marketing standnarians to understand that
medical support.
point, it’s great because the
we are an extension of their
ambulance is a visible thing
services,” observed Montes.
that has our name on the
“We take an assessment of
side of it,” Dr. Hume reported. “We also utilize it for
the situation, get a complete medical history, and
a lot of special events, such as pet expos and open
call the veterinary hospital en route to let them
houses. Kids get to tour the ambulance and spend
know what is coming in so they can be prepped
time on it. So from a business marketing perspecand ready.”
tive, it is a very good tool. From a medical standPractices also benefit by hiring ambulance serpoint, the ambulance allows us to transport very
vices to take critically ill patients to nearby emersick patients and get them in the hands of our team
gency or specialty facilities, added Berg. “In the
of specialists, which hopefully means a positive outpast, they used to have the owner drive the animal
come for those patients.”
to the emergency clinic,” he explained. “Now they
have the option of continued care in an ambulance.
LOOKING TO THE FUTURE
Oxygen, IV fluids, pain meds, and more can all be
The future of veterinary ambulance services is diffidelivered during transport.”
cult to predict. There definitely is a need, said Berg,
Noted Brady, “This can be an income generator for
but the survival of such services is often predicated
a veterinary clinic. We have a lot of practices that
on the economy. When times are good, people are
want to be associated with us because it gives them
more inclined to spend money on their pets; when
that extra specialty of service.”
times are bad, difficult choices often must be made.
A small number of veterinary practices have their
“I think those who have the means will continue to
own ambulance transport service. Among them is
use veterinary transport services,” Berg said, “but
WestVet Emergency and Specialty Center in Garden
the economy is an important factor.” n
City, Idaho, which uses its ambulance primarily to
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Feline Obesity: The Elephant
in the Exam Room
Video analysis reveals that veterinarians have much to learn
about how best to communicate with clients when it comes to
this sensitive topic.
By JoAnna Pendergrass, DVM
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To date, very little is known about how veterinarians and cat
owners really interact during clinical appointments when feline
obesity is discussed. A team of Canadian investigators recently
sought to understand this by analyzing video recordings of feline
veterinary visits.5 Their findings shed light on communication
strategies used by both veterinarians and clients when discussing
feline obesity and can serve “as an important starting point for
veterinarians to consider in their own practices regarding sensitive topic discussions,” they wrote.
VIDEO ANALYSIS AND APPOINTMENT DETAILS
The investigators screened 284 video-recorded appointments
from several small animal veterinary practices in Ontario, Canada.
Of these, 123 were feline appointments. From these 123 appointments, 25 met the study’s inclusion criteria—at least 2 back-andforth exchanges between the veterinarian and the client regarding a cat’s obesity.
The videos were analyzed qualitatively for verbal and nonverbal
communication. Verbal discussions were transcribed. A thematic
analysis of the videos was also performed to identify themes and
subthemes in communication between the veterinarian, the client, and the patient.
The 25 appointments were conducted by 12 veterinarians, 75%
of whom were female; most clients (72%) were also female. Nearly
all clients had worked in the past with the veterinarian conducting the appointment.
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Nineteen of the 25 appointments included obesity and diet
discussions, and 6 included obesity prevention discussions.
Veterinarians initiated most of these conversations. In addition,
most discussions occurred during wellness visits, rather than
during visits for specific health problems. The depth, duration,
and complexity of obesity dialogue varied widely.
A handful of the veterinarians contributed to over half of the
obesity discussions. Interestingly, in all but 1 case, obesity was
not the reason for the appointment.
EMERGING THEMES
The researchers identified 3 main themes: communication alignment/misalignment between veterinarian and client, patient-directed speak, and oblique or absent messaging.
Communication Alignment/Misalignment
Misaligned communication about diet and weight management
was common. Veterinarians focused on a diet’s brand and perceived quality. Clients, on the other hand, discussed a diet’s shape,
flavor, or ingredients. When asked about diet during a visit, for
example, one client couldn’t recall the brand but described the
food as “organic” and “from the pet store.”
Regarding weight management, a client suggested a dietary
change during an appointment; the veterinarian, however, recommended reducing ration size. Also, this client repeatedly asked for
the veterinarian’s assessment on food choice appropriateness, but
the veterinarian provided only vague answers and dropped the topic.

antoine-photographe/Fotolia
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help veterinarians establish a partnership with the pet’s owner to
help maintain or improve a pet’s health.
Despite cats’ increasing pudginess and the importance of nutritional history taking, feline obesity remains an elephant in the
examination room. Veterinarians tend to struggle with addressing this complex and sensitive topic effectively with clients, and
many avoid the topic altogether. Previous studies have proposed
why feline obesity discussions at veterinary practices can be so
challenging, such as:
• Veterinarians and clients sometimes see a pet’s weight differently. In dogs, for example, what a veterinarian perceives as
obese may be considered normal by a client.3
• Feline office visits are less frequent than canine visits,4 resulting
in missed opportunities to address and manage obesity.

This type of speaking, the investigators noted,
allows the client to listen to sensitive information
without having to respond. This in turn can encourage communication between the veterinarian and
the client.
Oblique or Absent Messaging
Discussions on weight and dietary management
were typically unclear or absent. For example, in
multiple visits, veterinarians did not give a clear
weight assessment unless a client persistently
asked for one; after the assessment, though, the
weight discussion was often dropped without recommendations on weight-loss strategies.
Exercise was recommended in only 2 of the 25
appointments, both of which involved outdoor
cats. In one of these appointments, the veterinarian implied that weight loss would occur once the
weather was warm enough for the cat to go back
outside. However, the veterinarian did not develop
a clear weight-loss plan.
In the 6 obesity prevention appointments, veterinarians were usually oblique. They warned against
further weight gain, but did not provide clear obesity prevention or weight management strategies.

Nearly 60% of cats in the United
States are overweight or obese.

Dropping the topic may ease tension, the investigators noted, but it also creates ambiguity for clients and signals a missed opportunity for a conversation about effective weight management. Rather
than dropping the topic, the authors recommended
a helical approach, in which a topic is repeatedly
circled back to during a discussion.
Resistance
Clients became resistant during appointments if they
did not agree with the veterinarian or if the veterinarian singularly pursued an obesity discussion. Some
veterinarians, when met with resistance, altered their
communication strategy. This often meant at least
partially abandoning their recommendations and
attempting to circle back to the resisted topic.
Humor
Humor was used often by veterinarians and clients during obesity discussions and served many
purposes:
• Realign communication
• Acknowledge a cat’s obesity
• Defuse tension and soften resistance
• Strengthen the veterinarian–client relationship
• Make recommendations on weight management
and diet

In one visit, though, the use of humor backfired.
A veterinarian used humor to undermine his colleague’s assessment of a cat’s weight. The cat’s
owner, who had made changes to her pet’s diet based
on that colleague’s assessment, became tense and
less engaged. Unfortunately, the veterinarian did
not perceive this tension, continued to use humor
ineffectively, and ultimately dropped the topic.
Given these findings, the researchers suggested
that “sensitive and careful use of humor can be used
as a relationship-building tool and can be helpful
for discussing complicated topics such as obesity.”
Patient-Directed Speak
Veterinarians and clients spoke through and to the
patient. As with humor, patient-directed speak had
several uses:
• Project humor
• Express empathy
• Realign communication
• Introduce, or reintroduce, a sensitive topic
As an example, a veterinarian used patientdirected speak to counter a client’s resistance
about discussing her cat’s obesity. In another visit,
a veterinarian spoke to the cat to comment on the
cat’s weight gain.

BRINGING IT TOGETHER
Given the qualitative nature of the study, the investigators acknowledged that the findings are not easily
generalizable. In addition, the appointments were
recorded in 2006 and thus may not reflect advancements and current trends in veterinary education
and practice.
Nevertheless, because “many discussions fell
short of clear assessment, strategies, or identification of the client’s perspective,” the authors
emphasized that “there is a need for a dynamic and
individualized response to obesity management in
veterinary medicine.” They proposed several recommendations for veterinarians to better facilitate
feline obesity discussions:
• Share thoughts out loud with the client to encourage discussion of perspectives.
• Consider the patient and the client when developing a weight-loss treatment plan.
• Be intentional when asking about a client’s home
environment and perspective.
• Provide clear direction to clients regarding weightloss treatment plans and assessments.
Through future research and updated veterinary
curricula that can unravel the complexities of feline
obesity communication, the investigators believe
that veterinarians can better communicate with
their clients regarding feline obesity, dietary management, and weight loss. n
References available at AmericanVeterinarian.com.
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END-OF-LIFE CARE

Feline Euthanasia—Part 2: Clinical Considerations
and Technical Recommendations
Whether the procedure is performed in the clinic or at home, the veterinary team should always have the cat’s
mental health and physical comfort and the owner’s feelings top of mind.
By William Ray Folger, DVM, MS, DABVP (Feline Practice); Elizabeth Colleran, DVM, MS, DABVP (Feline Practice); Tina Han, DVM; and Elizabeth Strand, MSSW, PhD
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A

good death requires humane technique. If a cat’s life is
to be taken, it should be done with the highest degree of
respect and with a singular emphasis on making death
as painless and stress-free as possible. The technique employed
should result in rapid loss of consciousness followed quickly
by cardiac and respiratory arrest and, ultimately, loss of brain
function. Preparations must be complete before the client and
patient enter the room, and participants should be instructed to
behave in a compassionate manner. Soft voices, slow and gentle movements, and an emphasis on the environment are paramount. The person assisting the doctor should know to leave
the room as soon as his or her presence is no longer essential.

THE EUTHANASIA PROCEDURE
Intravenous (IV) administration of barbiturates, either alone
or in combination with other drugs, is the preferred method of
euthanasia, and sodium pentobarbital, which produces rapid
death, is the preferred drug (Box).1-5 Premedication to provide
anxiolysis and analgesia/anesthesia is recommended in all
euthanasia procedures. Many humane and relatively painless
premedicants and premedicant/anesthetic combinations are
available (Table). Choices should be based on staff training,
knowledge, and experience with pharmaceuticals commonly
used in the veterinary practice. When possible, premedications
should be given subcutaneously to avoid discomfort. Diluting the
drug with warm sterile water for injection can reduce distress.
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Box. Selecting a
Euthanasia Drug
Drug-governing agencies
vary by country and, in
the United States, by
state.1 Pentobarbital is
a controlled substance
in the United States,
Australia, the United
Kingdom, Germany,
and Canada, and it is
included in the United
Nations’ Convention on
Psychotropic Substances.2
Recent shortages of
pentobarbital appear to
be related to its use in
human death penalty
executions in the
United States as state
agencies have sought to
replace thiopental, the
barbiturate commonly
used in human
executions, due to a
shortage of this drug.3
The European Union
also has banned the
export of both thiopental
and pentobarbital
for use in death
penalty executions.3
Embutramide-based
drugs (Tributame [TEVA
Animal Health], T61
[Merck]) may be used as
an alternative.
No matter which drug
is used, careful training
is required and the
drugs should never be
administered without
prior sedation.4

If routes other than IV administration are necessary (eg,
because a cat is very small, debilitated, or dehydrated), the cat
should be fully unconscious or anesthetized. Pentobarbital
and secobarbital do not cause tissue irritation, but pentobarbital combination products, such as pentobarbital/phenytoin
(eg, Euthasol, Virbac), do. Intraperitoneal administration of
a nonirritating barbiturate may be necessary or desirable
under certain circumstances.
Recent data on 131 cats euthanized at home demonstrated
that intrarenal administration of pentobarbital causes painfree death very rapidly in the sedated cat.6 The average time
to cardiopulmonary arrest was less than 1 minute, and 95% of
cats had no observable reaction (agonal breathing, twitching)
when 3 to 6 mL of euthanasia solution was given via a 1-inch,
18-gauge needle aimed at the renal cortex. Palpable kidney
swelling was used as an indicator of correct administration,
although this was not always present. Kidney size, patient
weight, and hydration status had no impact on efficacy.6
IN-CLINIC EUTHANASIA
Client Communication
As discussed in Part 1 of this series (October 2017), quality-of-life discussions should take place long before the decision to euthanize is made.7 Then, once the decision has been
made, clients need to determine whether to be present for
the entire procedure.
Owners who wish to be present should be asked whether
they have ever witnessed euthanasia. If the answer is yes,
then a brief description of what to expect may suffice. For
clients who have never witnessed euthanasia, the veterinarian should detail the procedure in an empathetic manner.
Any potentially upsetting behavior by the cat, such as loss
of bladder or bowel control, agonal breathing, or muscle fasciculations, should be described in advance and the owner
assured that these signs do not indicate pain or discomfort.
The length of time the procedure will take and the steps that
will be taken should be described, emphasizing that the cat
will be painless. The paramount message should always be
that the heartbreaking decision to euthanize was made out
of an unselfish and loving desire to prevent their beloved cat
from further suffering.
The veterinary team may be the only support the owner
has if friends and family do not understand the client’s depth
of the attachment to the animal. Compassionate listening and
reflecting back to owners an understanding of the intensity of their grief are critical to preserving the veterinarian–
client relationship.
Procedure Location
The euthanasia location should be quiet, with good lighting, adequate ventilation, and little traffic. All the >>
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EUTHANASIA
Table. Premedicant Combinations

MEDICATION

VOLUME

COMBINED WITH

VOLUME

COMMENTS

Ketamine

0.3 mL

Acepromazine

0.3 mL

Given SC; generally sufficient for sedation in most cats 5-10 minutes after injection

Tiletamine

0.2-25 mL

Acepromazine

0.15 mL

Given SC or IM; generally sufficient for sedation in most cats 5-10 minutes after injection

Tiletamine powder

0.2-0.25 mL

Reconstitute with:
Acepromazine
Butorphanol

3 mL
2 mL

+/- Midazolam

0.5 mg/kg

Alfaxan

5 mg/kg

Given SC; generally sufficient for sedation in most cats 5-10 minutes after injection

Given IM; will provide sedation in 5-15 minutes

IM, intramuscularly; SC, subcutaneously.

necessary drugs and supplies should be assembled before the owner and pet arrive. During the
time between sedative administration and injection of euthanasia solution, owners may welcome
a few minutes alone to say goodbye. Their wishes
should preempt any concerns about time or schedule. A sign or symbol in the treatment room indi-

Acknowledgment of the
loss of a beloved cat is
greatly appreciated by
most clients.
cating that a euthanasia is about to be performed
can signal staff to maintain quiet and respect.
Some practices light a candle in the waiting area
to indicate that this procedure is taking place.
Reducing Anxiety and Fear
The anxiety experienced by cats and their owners
when cats are taken into the treatment room, or
“back” of the hospital, has been well described. At
no other time is it more important to be aware of
this than when euthanasia is about to be performed.
Some things to consider:
• Never take the cat from the owner.
•
Many of these cats suffer from multiple or
chronic illnesses that may exacerbate the pain
response (ie, allodynia, hyperalgesia). Therefore,
if IV administration of the euthanasia solution is
planned and an IV catheter is not already in place,
venous access should be via syringe. IV catheter placement is unpleasant enough in healthy
patients without the use of transdermal analgesia.
Although the veterinarian should choose the site
of IV administration based on skill and experience,
the medial saphenous vein has some significant
advantages, including clear visibility, easy accessibility, and distance from the patient’s head. If this
vein is selected, the euthanasia solution should be
diluted and a 25-gauge needle used for injection.
If the intraperitoneal route is necessary, the drug
can be injected and the cat wrapped in bedding or
towels and returned to sit on the owner’s lap. This
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allows the owner to stroke and speak
to the cat and removes the clinical
nature of the experience.
• Pay careful attention to the patient’s
comfort. The cat can be wrapped in
comfortable bedding with only the
rear leg left exposed. Injection in this
location may negate the need to use
clippers, which can be distressing to
the cat.
• Bedding or soft towels may also be
used to block the visual experience
of the procedure for the caregiver.
Owners can then be invited to come
close to their beloved cat’s face to pet
and comfort. Not only does this offer
a sense of closeness and connection,
but it may help to distract the owner
from the technical process.

Figure 1

Figure 1: A candle and small sign in the waiting area can let
staff and clients know that a euthanasia is taking place.

Confirmation of Death
Armed with a stethoscope, the veterinarian must ensure the cat is deceased following
the procedure. This official pronouncement is a vital
part of the procedure and provides some closure and
allows owners to move from anticipatory to actual
grief. At this moment, the relationship the veterinarian has with the owner should guide behavior.
Owners should be reminded at this time that they
made a loving and compassionate decision. Some
people are comforted by a hug; others wish to be left
alone with their beloved pet for a while. Care should
be taken to accommodate their wishes.
The actions of the veterinarian and staff at this
time will influence the client’s final memory of the
cat and the experience. Gentle handling and common courtesy are key. If there is concern about
the emotional state of the owners, they should be
invited to stay for as long as necessary or to contact
someone to be with them. Thoughtful inquiry will
help provide the support they need.
Final Care and Follow-up
Long before euthanasia is imminent and before
powerful emotions come into play, a discussion
about aftercare of the body should take place. Final
care and disposition of the body must adhere to
local, state, and federal laws. If the owner wishes to
bury the body at home (and home burial is allowed
by law), provision of a cardboard “coffin” can be

helpful. Licensed cremation services are widely
available and a popular choice for cat owners. If cremation is elected, the choice of return of ashes or
group cremation must be recorded and executed.
Acknowledgment of the loss of a beloved cat is
greatly appreciated by most clients. Personalization
is critical. Cards signed by the entire staff, ideally with a personal note from the veterinarian,
can help with the grieving process. Many companies create tasteful sympathy cards and memorials. Condolences should always be sent before the
invoice. A contribution in the pet’s name might be
made to a designated pet memorial program, such
as the Winn Feline Foundation. These foundations
typically send a condolence card to the client indicating that a contribution has been made by the hospital to honor their cat.
Many grief counseling groups, therapists, and pet
loss hotlines exist.8 Owners who are experiencing
overwhelming grief should be told about these services. Some grief experts believe that having another
pet to nurture helps to end the grieving process, and
hospitals can often facilitate this. While some may
see this as a betrayal of their lost cat and resist, others will welcome having a new pet to care for and
an opportunity to recover from the emptiness they
are feeling. In every case, a good sense of timing and
respectful acknowledgment of the loss are important.

Figure 2

Figure 3

Figure 2: The
most important
consideration in
humane euthanasia is
confirmation of death.
Figure 3: The owner
should be allowed as
much time after the
procedure as needed.
Figure 4: Pet memorial
cards are a great
remembrance for
the owner.

Figure 4

AT-HOME EUTHANASIA
An increasing number of veterinary services, ranging from nationwide franchises (eg, Pet Loss At
Home, Lap of Love) to local mobile practices, offer
in-home euthanasia. The growth and popularity of
these unique veterinary practices reflect what many
pet owners today consider valuable and important.9
Advantages
In the final moments for their beloved companion,
many owners look for a more enriching, personal,
and private experience for both themselves and
their pet.10 Given how challenging it is to bring
some cats into the clinic when they are healthy, it
is easy to understand why many owners seek an
alternative. The last thing they want is for their pet
to experience any level of distress, anxiety, fear, or
discomfort at the very end of life.
The primary advantage of at-home euthanasia is
that it allows the cat to be comfortable and calm within the familiar smells, furniture, and people of its own
environment. Understanding that losing their companion is as painful and difficult as losing a human
family member makes at-home euthanasia a very natural and obvious choice for some pet owners.10
At-home euthanasia is as much about the owners’ experience as it is about the patient’s. Owners
are looking for a private, ceremonial way to say

a very peaceful and gentle goodbye.10 Many prefer to experience this grief in the comfort of their
home. They can have as many people present as
they want without being limited by the size of an
exam room or grieving room. There is also flexibility in where the euthanasia is performed, be it
in a favorite room or bed, outside in the yard, or
on a porch.
Challenges
Even with its many benefits, veterinarians should
discuss the drawbacks of at-home euthanasia with
pet owners. There is the potential for the room
where the euthanasia takes place to become a trigger for sadness for the owner. That visual image and
memory of the loss of their companion can prompt
owners into cycling through the grief stages long
after the event. Additionally, because the cost of
in-home euthanasia is typically 2 to 3 times higher
than having the procedure performed at the clinic,
it may not be an option for some families.
There can be challenges to performing at-home
euthanasia for veterinarians as well. They must
be able to enter the home and remain focused on
the patient and caregiver. This can prove challenging if the home has distractions such as other
pets, poor lighting, or tight quarters. Patients also
may be fractious, which can make administering

a sedative difficult. Traveling to the client’s home
can also be challenging depending on weather and
traffic conditions.
Finally, at-home euthanasia may bring an extra
element of unpredictability. The veterinarian must
be prepared if the patient does not react predictably to the sedation protocol. The best way to manage this unexpected response is to always have a
backup plan.10 As mentioned earlier, a very effective and gentle way to perform euthanasia is to
start with an anesthetic induction agent to allow
the patient to become unconscious, and then proceed with the intrarenal technique for the barbiturate.5,10 If the patient does not achieve an appropriate unconscious state, rendering an intrarenal
injection impossible, then the veterinarian must
be prepared to change techniques or give additional sedation. This means having the tools, skill,
and sufficient medications needed to perform the
euthanasia via an IV route.
It is also extremely helpful to have an experienced technician assist with the process and help
manage the unexpected. This not only makes dealing with an aggressive patient easier, but it allows
the veterinarian to focus on the patient and owner
the entire time. n
References available at AmericanVeterinarian.com.
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Detecting Pain in Horses via Facial Expressions
A newly developed ethogram can help reveal when a ridden horse feels musculoskeletal discomfort.
By Amy I. Bentz, VMD, DACVIM
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Sue Dyson, MA, VetMB, PhD, DEO, FRCVS, head of clinical orthopaedics at the Centre for Equine Studies of the Animal Health
Trust in the United Kingdom, and her colleagues recognized the
need to develop an ethogram to describe facial expressions in
horses being ridden in order to identify pain. Results of this initial
study were published in November 2016.1
Dr. Dyson and her team then conducted a second study, published in March 2017, to evaluate whether ridden horses’ expressions could reveal musculoskeletal pain.2 Their aim was to ascertain whether the facial expression ethogram they developed could
be adapted to a pain scoring system for ridden horses to differentiate lame and nonlame animals.

• Eyes: open, semi-closed, or closed; normal expression or intense
stare; eye shape; and whether the sclera is exposed
• Ear position: both ears erect and parallel, both erect and to the
side, 1 ear forward and 1 back, or both ears back
• Mouth: closed or open, tongue position, and muzzle shape
• Head position: relative to the vertical
The horses’ features were graded using “yes,” “no,” or (if impossible to determine) “cannot see.” Based on some anomalies in the
assessments, the researchers adjusted the ethogram.
After additional training, the assessors blindly evaluated 30
images of the heads of horses that were either lame or not lame.
The assessors’ mean inter-rater agreement was 87%, and there
was no difference in scoring related to professional background.
Although the mean percentage of overall agreement was 80%,
there was a large standard deviation due to inconsistency in
assessment of the horses’ eyes and muzzle.
The researchers concluded that the facial expression ethogram
specific for ridden horses (FEReq) could be applied accurately by
people with different backgrounds in the horse industry, including
owners, to describe a horse’s facial expressions while being ridden.

DEVELOPING THE ETHOGRAM
According to Dr. Dyson, owners may misconstrue many of a
horse’s facial expressions and actions as being behavioral rather
than pain related. “For many years I’ve observed that horses that
are uncomfortable show differences in their facial expressions,
including when they are being ridden,” she said. She also has
noticed that owners are often slow to realize when their horses
are in pain. “They tend to attribute
behavior such as bucking or kicking
TESTING THE ETHOGRAM
out after a jump to naughtiness or
The researchers had 2 objecMany of a horse’s facial
stubbornness, when it’s quite possitives for the second study: first, to
expressions and actions
bly a manifestation of pain.”
assess differences in FEReq scores
may be misconstrued
Using previous publications and
between still photographs of the
still photographs of 150 lame and
heads of lame and nonlame horses
by owners as being
nonlame ridden horses, Dr. Dyson
while they were being ridden; secbehavioral rather than
and her team created an ethogram
ond, to use observations of facial
and an associated training manexpressions using the ethogram to
pain related.
develop a pain score for each anaual.1 To determine whether a broad
range of people could apply the ethotomic area. The study’s analyst, an
gram consistently to recognize facial expressions in horses, they
equine veterinarian with additional training in equine behavior,
selected 13 people from diverse backgrounds, including veteriused the FEReq and training manual to blindly evaluate 519 phonarians, veterinary technicians, horse owners, equine studies
tographs taken while the horses were ridden in a trot and canter.
graduates, equine technicians, an equine veterinary nurse, and a
The photographs of 76 lame horses and 25 nonlame horses
British Horse Society instructor, to be assessors.
included “before” and “after” images of 7 horses that had underAfter being trained through the manual and lecture, the
gone diagnostic analgesia to eliminate their lameness. A pain
assessors used the ethogram to evaluate still lateral photoscore was applied to each facial marker of the ethogram, includgraphs of 27 horses’ heads during training. The following feaing head position and appearance of the horse’s ears, eyes, nostures were evaluated:
trils, mouth, lips, and tongue. A total pain score was determined

 This horse is above
the bit. The ears are
back. The eye has an
intense stare. The
sclera is exposed.
There is tension in
the muscles above
and behind the eye.
The right nostril is
flared with angled
sides, with a wrinkle
between and below
the nostrils. The
mouth is closed.
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 The head is tipped with
the poll slightly to the
left. The ears are rotated
outward. There is tension
in the muscles above the
eye, which has an intense
stare. The mouth is wide
open, exposing the gums
and teeth. There is angled
flare of the left nostril and
a wrinkle between the
nostrils. There is tension in
the lower muzzle. The bit is
pulled through to the left.

 The ears are back.
The eye has an intense
stare, and the muscles
above and behind the
eye are tense. The left
nostril is flared with
angled margins. There
is a wrinkle below the
nostrils. The lips are
separated slightly,
exposing the teeth.

Images courtesy of Dr. Sue Dyson

FACIAL EXPRESSIONS IN PAINFUL HORSES

for each still photograph, and an overall total pain score was then
calculated for each horse.
Pain scores were significantly higher in the lame horses than in
the nonlame group. In addition, scores for total pain, head position, and ear appearance were significantly decreased in the lame
horses after analgesia was provided. The best indicators of pain
for a ridden horse were twisting the head, being above or severely
above the bit, ear position (both ears back, 1 ear forward and
1 backward, 1 ear to the side, or 1 backward), open mouth with
exposed teeth, the bit pulled to 1 side, and certain eye features
(partially or fully closed, tension caudal to the eye, intense stare,
or exposed sclera). Nonlame horses were more likely to be on the
bit, with ears held forward, eyes open, and lips slightly separated.
This study demonstrated that a trained equine veterinarian
could determine the status of a horse, either lame or not lame,
by analyzing photos using the FEReq combined with the pain
score. Significant differences between lame and nonlame horses
included eye position and facial expression, the presence of
orbital tension in the muscles dorsal and caudal to the eye, and
whether the horse’s eyes were open or closed. However, the features of the ethogram should be considered in conjunction with
the pain score, not just a single observation of 1 aspect of the
horse’s head while the horse is being ridden.
The authors also stated that they “need to determine whether
analysis of still images, video recordings, or live horses using

these limited parameters could accurately distinguish between
sound and lame horses.” In addition, the authors noted that the
“results apply to schooling-type work in the Olympic equestrian
disciplines and are not necessarily transferable to other equestrian sports in which different head and neck positions are preferred. However, it seems unlikely that different head and neck
positions should induce alterations in ear posture or the appearance of the eyes unless there was associated discomfort.”
LOOKING AHEAD
The next phase of the study was to develop a whole-horse ridden
ethogram based on assessment of video recordings of lame and
nonlame horses. This incorporates the facial expressions as well
as other aspects of the horse’s behavior.3 Significant differences
were observed between nonlame and lame horses, with unwillingness to go, crookedness, hurrying, changing gait spontaneously,
poor-quality canter, resisting, and stumbling and toe dragging
occurring more frequently in lame horses in addition to changes
in facial expression and head and neck posture. The next phase
will investigate changes in whole-horse behavior before and after
musculoskeletal pain has been abolished by diagnostic analgesia. The horse is clearly trying to communicate, according to Dr.
Dyson, and we as veterinarians need to be aware of this. n

This horse's ears are
forward. The eye is open.
The left nostril has rounded
margins. There is slight
tension in the lower muzzle.
The mouth is closed. The
horse looks happy.

References available at AmericanVeterinarian.com.

See ad on page 25

Brief Summary: Before using please consult the product onsert,
a summary of which follows.
ANADA 200-595, Approved by FDA
®

Carprieve (carprofen)
Chewable Tablets

Non-steroidal anti-inflammatory drug
For oral use in dogs only
CAUTION: Federal law restricts this drug to use by or on the order of a
licensed veterinarian.
INDICATIONS: Carprieve is indicated for the relief of pain and
inflammation associated with osteoarthritis and for the control of
postoperative pain associated with soft tissue and orthopedic
surgeries in dogs.
CONTRAINDICATIONS: Carprieve should not be used in dogs
exhibiting previous hypersensitivity to carprofen.
WARNINGS: Keep out of reach of children. Not for human use. Consult a
physician in cases of accidental ingestion by humans. For use in dogs
only. Do not use in cats.
All dogs should undergo a thorough history and physical examination
before initiation of NSAID therapy. Appropriate laboratory tests to
establish hematological and serum biochemical baseline data prior to,
and periodically during, administration of any NSAID should be
considered. Owners should be advised to observe for signs of
potential drug toxicity.
PRECAUTIONS: As a class, cyclooxygenase inhibitory NSAIDs may be
associated with gastrointestinal, renal, and hepatic toxicity.
The most frequently reported effects have been gastrointestinal signs.
Events involving suspected renal, hematologic, neurologic,
dermatologic, and hepatic effects have also been reported.
Patients at greatest risk for renal toxicity are those that are dehydrated,
on concomitant diuretic therapy, or those with renal, cardiovascular,
and/or hepatic dysfunction. Concurrent administration of potentially
nephrotoxic drugs should be approached cautiously, with appropriate
monitoring. Concomitant use of carprofen with other anti-inflammatory
drugs, such as other NSAIDs or corticosteroids, should be avoided
because of the potential increase of adverse reactions, including
gastrointestinal ulcerations and/or perforations.
Carprieve is not recommended for use in dogs with bleeding disorders
(e.g., Von Willebrand’s disease), as safety has not been established in
dogs with these disorders. The safe use of Carprieve in animals less
than 6 weeks of age, pregnant dogs, dogs used for breeding purposes,
or in lactating bitches has not been established.
Due to the liver flavoring contained in Carprieve chewable tablets, store
out of the reach of dogs and in a secured area.
INFORMATION FOR DOG OWNERS:
Carprieve, like other drugs of its class, is not free from adverse
reactions. Owners should be advised of the potential for adverse
reactions and be informed of the clinical signs associated with drug
intolerance. Adverse reactions may include decreased appetite,
vomiting, diarrhea, dark or tarry stools, increased water consumption,
increased urination, pale gums due to anemia, yellowing of gums, skin
or white of the eye due to jaundice, lethargy, incoordination, seizure, or

behavioral changes. Serious adverse reactions associated with this drug
class can occur without warning and in rare situations result in death
(see Adverse Reactions). Owners should be advised to discontinue
Carprieve therapy and contact their veterinarian immediately if signs of
intolerance are observed.
ADVERSE REACTIONS: During investigational studies for the caplet
formulation with twice daily administration of 1 mg/lb, no clinically
significant adverse reactions were reported. Some clinical signs were
observed during field studies (n=297) which were similar for carprofen
caplet- and placebo-treated dogs. Incidences of the following were
observed in both groups: vomiting (4%), diarrhea (4%), changes in appetite
(3%), lethargy (1.4%), behavioral changes (1%), and constipation (0.3%).
The product vehicle served as control. There were no serious adverse
events reported during clinical field studies with once daily administration
of 2 mg/lb. The following categories of abnormal health observations were
reported. The product vehicle served as control.
Percentage of Dogs with Abnormal Health Observations Reported in
Clinical Field Study
(2 mg/lb once daily)
Observation

Carprofen
(n=129)
Inappetence
1.6
Vomiting
3.1
Diarrhea/Soft stool
3.1
Behavior change
0.8
Dermatitis
0.8
PU/PD
0.8
SAP increase
7.8
ALT increase
5.4
AST increase
2.3
BUN increase
3.1
Bilirubinuria
16.3
Ketonuria
14.7

Placebo
(n=132)
1.5
3.8
4.5
0.8
0.8
-8.3
4.5
0.8
1.5
12.1
9.1

Clinical pathology parameters listed represent reports of increases from
pre-treatment values; medical judgment is necessary to determine
clinical relevance. During investigational studies of surgical pain for the
caplet formulation, no clinically significant adverse reactions were
reported. The product vehicle served as control.
Percentage of Dogs with Abnormal Health Observations Reported in
Surgical Pain Field Studies with Caplets
(2 mg/lb once daily)
Observation*

Carprofen
(n=148)
Vomiting
10.1
Diarrhea/Soft stool
6.1
Ocular disease
2.7
Inappetence
1.4
Dermatitis/Skin lesion
2.0
Dysrhythmia
0.7
Apnea
1.4
Oral/Periodontal disease 1.4
Pyrexia
0.7
Urinary tract disease
1.4
Wound drainage
1.4

Placebo
(n=149)
13.4
6.0
0
0
1.3
0
0
0
1.3
1.3
0

* A single dog may have experienced more than one occurrence of an
event.

During investigational studies for the chewable tablet formulation,
gastrointestinal signs were observed in some dogs. These signs included
vomiting and soft stools.
Post-Approval Experience:
Although not all adverse reactions are reported, the following adverse
reactions are based on voluntary post-approval adverse drug experience
reporting.
The categories of adverse reactions are listed in decreasing order of
frequency by body system.
Gastrointestinal: Vomiting, diarrhea, constipation, inappetence, melena,
hematemesis, gastrointestinal ulceration, gastrointestinal bleeding,
pancreatitis.
Hepatic: Inappetence, vomiting, jaundice, acute hepatic toxicity, hepatic
enzyme elevation, abnormal liver function test(s), hyperbilirubinemia,
bilirubinuria, hypoalbuminemia. Approximately one-fourth of hepatic
reports were in Labrador Retrievers.
Neurologic: Ataxia, paresis, paralysis, seizures, vestibular signs,
disorientation.
Urinary: Hematuria, polyuria, polydipsia, urinary incontinence, urinary tract
infection, azotemia, acute renal failure, tubular abnormalities including
acute tubular necrosis, renal tubular acidosis, glucosuria.
Behavioral: Sedation, lethargy, hyperactivity, restlessness, aggressiveness.
Hematologic: Immune-mediated hemolytic anemia, immune-mediated
thrombocytopenia, blood loss anemia, epistaxis.
Dermatologic: Pruritus, increased shedding, alopecia, pyotraumatic moist
dermatitis (hot spots), necrotizing panniculitis/vasculitis, ventral
ecchymosis.
Immunologic or hypersensitivity: Facial swelling, hives, erythema.
In rare situations, death has been associated with some of the adverse
reactions listed above.
To report a suspected adverse reaction call 1-866-591-5777.
DOSAGE AND ADMINISTRATION: Always provide Client Information Sheet
with prescription. Carefully consider the potential benefits and risk of
Carprieve and other treatment options before deciding to use Carprieve.
Use the lowest effective dose for the shortest duration consistent with
individual response. The recommended dosage for oral administration to
dogs is 2 mg/lb of body weight daily. The total daily dose may be
administered as 2 mg/lb of body weight once daily or divided and
administered as 1 mg/lb twice daily. For the control of postoperative pain,
administer approximately 2 hours before the procedure.
See product insert for complete dosing and administration information.
STORAGE: Store 25 mg and 75 mg Carprieve chewable tablets at 59-86ºF
(15-30ºC). Store 100 mg Carprieve chewable tablets at controlled room
temperature, 68-77ºF (20-25ºC). Use half-tablet within 30 days.
HOW SUPPLIED: Carprieve chewable tablets are scored, and contain 25
mg, 75 mg, or 100 mg of carprofen per tablet. Each tablet size is packaged
in bottles containing 30, 60, or 180 tablets.
Made in the UK.
Manufactured by:
Norbrook Laboratories Limited, Newry, BT35 6PU,
Co. Down, Northern Ireland
Carprieve® and the Norbrook
logos are registered
trademarks of Norbrook
Laboratories Limited
I01 March 2017
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ORTHOPEDICS
Nutraceutical May Help Protect Dogs’ Joints
Following Surgery
TIBIAL PLATEAU LEVELING OSTEOTOMY (TPLO) is the preferred surgical procedure for treating
cranial cruciate ligament rupture, but osteoarthritis (OA) remains a risk. To see if a daily joint
supplement could lead to better outcomes, investigators in Italy combined TPLO with a therapy
containing chondroitin sulfate, glucosamine hydrochloride, N-palmitoyl-D-glucosamine, quercetin, vitamin E, and omega-3 fatty acids.
The controlled, open-label, preliminary study enrolled 13 client-owned dogs recently diagnosed with cruciate ligament rupture. All the dogs underwent TPLO surgery and were then randomized to 2 groups. The treatment group received a daily joint supplement throughout the
90-day study; the control group did not.
Synovial fluid samples were collected before surgery and at 30 and 90 days after. Using
high-resolution proton nuclear magnetic resonance spectroscopy, a technician blinded to the
treatment group analyzed the samples for lactate and creatine, both of which increase in OA. At
30 days, lactate and creatine concentrations were higher for dogs in the control versus the treatment group, but no significant difference was noted at 90 days.
The dogs were examined for lameness at the same time intervals. Radiographs were also taken,
and an OA score was assigned. Although lameness scores improved for both groups, there were
no significant differences in OA scores, lameness scores, or radiographic changes. However,
because inflammation likely plays a role in the development of OA, a joint supplement with antioxidant, anti-inflammatory, and analgesic effects may help by limiting the subsequently damaging inflammatory response, according to the investigators.
Martini FM, De Bellesini AB, Miolo A, Del Coco L, Fanizzi FP, Crovace A. Combining a joint health supplement with tibial plateau
leveling osteotomy in dogs with cranial cruciate ligament rupture. An exploratory controlled trial [published online October 6,
2017]. Int J Vet Sci Med. doi: 10.1016/j.ijvsm.2017.09.006.

Unique Canine ACL Reconstruction Procedure
Shows Promise for Clinical Use
INVESTIGATORS EXPLORING IMPROVED GRAFTS for use with anterior cruciate ligament (ACL)
reconstruction, a common procedure, have developed a novel “hybrid double-bundle” canine
model. This unique configuration of a quadriceps tendon allograft with internal brace (QTIB)
allows for an effective biologic-synthetic load-sharing ACL construct.
The University of Missouri team surgically transected the right ACLs from 10 purpose-bred
research hounds and used the QTIB construct with suspensory fixation to reconstruct the ACL
apparatus. The dogs’ left knees remained unaltered and formed the nonsurgical control group.
Postoperative radiographs were used to assess the surgical sites and implant placement. The
dogs were given analgesics for at least 3 days postoperatively and were restricted to their kennels during the study, let out only for monitored exercise. The limbs that underwent surgery were
maintained in soft padded bandages for 2 weeks.
At 2, 3, and 6 months postoperatively, the dogs were examined by a board-certified orthopedic
surgeon who was blinded to treatment group. Both knees of each dog were palpated, and anterior
drawer and degree of internal rotation were measured. Each dog was also assessed for lameness,
pain, effusion, and range of motion in the knees.
At 2 and 6 months, radiographs were repeated, and each knee that had undergone surgery
was assessed arthroscopically for evidence of osteoarthritis (OA) and to reassess the surgical
sites and implanted apparatus. At 6 months, the dogs were euthanized humanely, and tissues in
and around the knees were evaluated.
The investigators reported that all dogs could bear weight within 48 hours after surgery
and remained functional at each assessment. The reconstructed knees stayed clinically stable,
and differences in cranial drawer and internal rotation were not significantly different between
groups. Further, there were no radiographic changes consistent with OA for 6 months postoperatively. According to the investigators, these results indicate that a QTIB used for complete ACL
reconstruction would provide sustained knee function without the development of premature
OA, a concern with prior models.
Cook JL, Smith P, Stannard JP, et al. A canine arthroscopic anterior cruciate ligament reconstruction model for study of synthetic
augmentation of tendon allografts. J Knee Surg. 2017;39(7):704-711. doi: 10.1055/s-0036-1597618.
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Promising New Treatment
Option for Canine OA
Induced by Hip Dysplasia
HIP DYSPLASIA (HD) CAN PROGRESS TO hip osteoarthritis (OA) in dogs, resulting in chronic pain
and reduced mobility. Nonsteroidal anti-inflammatory drugs and nutraceuticals (commonly containing glucosamine hydrochloride and chondroitin
sulfate) are considered traditional therapies, but a
potential treatment for humans with OA might help
dogs, too. A 2016 study compared the efficacy of
intra-articular (IA) injections of hyaluronic acid—a
naturally occurring glycosaminoglycan component of cartilage matrix and synovial fluid—with
traditional treatment in a group of client-owned
dogs with OA induced by hip dysplasia.
Investigators from the Oeste Paulista University in
São Paul, Brazil, enrolled 16 client-owned dogs with
HD and OA into a randomized, controlled, 90-day
study. The treatment group received IA hyaluronic
acid injections; the control group received IA injections of saline solution as well as an oral nutraceutical (containing glucosamine, chondroitin, and collagen) and carprofen.
At the beginning of the study, a veterinarian blinded
to treatment group assigned scores for pain, lameness, and ability to jump and climb stairs. Additional
veterinary and pet-owner evaluations were performed
prior to treatment and at 15, 30, 60, and 90 days after
the injections, using the Helsinki Chronic Pain Index
and the Canine Brief Pain Inventory (CBPI).
Both groups improved significantly over 90 days
compared with baseline, although dogs in the treatment group received better CBPI scores at 60 to 90
days compared with controls. Further, half the dogs
in the control group and all the dogs in the treatment group improved clinically based on total CBPI
evaluation.
Pet owner assessments using CBPI indicated an
average clinical improvement of 56.4% in treatment
group dogs and 29.6% in control group dogs, a statistically significant difference. At the end of the
treatment period, 75% of pet owners in the treatment
group categorized their dog’s quality of life (QoL) as
“very good” to “excellent,” and 75% of owners in the
control group rated their dog’s QoL as “good.”
The investigators concluded that IA hyaluronic acid
injections may represent a viable treatment for dogs
with hip OA, but long-term studies are needed.
Carapeba GOL, Cavaleti P, Nicácio GM, Brinholi RB, Giuffrida R, Cassu
RN. Intra-articular hyaluronic acid compared to traditional conservative treatment in dogs with osteoarthritis associated with hip dysplasia. Evid Based Complement Alternat Med. 2016;2016:2076921. doi:
10.1155/2016/2076921.

Making a Difference

Meet Dr. Patti: American Humane Hero Veterinarian
From working at her local animal shelter to starting her own low-cost wellness clinic to creating a nonprofit pet food pantry,
this veterinarian has made a tremendous impact on her community.
By Kerry Lengyel

A

s the only veterinarian at Pueblo Animal
Services, Patricia Canchola, DVM, from
Pueblo, Colorado, cares for about 5000
animals per year, but her first shelter dog holds a
special place in her heart. He was a small, wispy,
wheat-colored hairy terrier with what she called the
“best natural mohawk.”
He came into the shelter on 3 legs matted so
severely that she wasn’t sure which end of the poor
terrier was which. “After his medical groom, his
fourth leg was discovered twisted and tangled in
the mats,” Dr. Patti said. “It was obvious that the leg
was causing him significant discomfort, so we proceeded with an amputation.”
She formed a special bond with the tiny terrier,
and she was back the next day signing the adoption
papers for newly named Marty. Little did she know
that her new dog—and his new name—would serve as
the impetus for many interesting things to come.
To honor her selfless efforts on behalf of the
canine, feline, and human members of her community, Dr. Patti has been named the 2017 American
Hero Veterinarian by American Humane. Sponsored
by Zoetis, the award was born of the idea that “behind
every hero pet is a hero veterinarian.”
FROM PRIVATE PRACTICE TO SHELTER MEDICINE
Dr. Patti had no intention of making her career in shelter medicine. She worked with her mentors at Best
Friends Animal Hospital in Pueblo West, Colorado
in 2000 before eventually purchasing the practice in
2002, and deciding to build a new hospital in 2008.
“I remember signing what seemed like a huge
stack of closing papers and being thrilled to start a

new journey,” she said. “The very next day when I
received a phone call that the bank I signed with was
closed by the FDIC, I felt my stomach drop.”
Dr. Patti was yet another victim of the Great
Recession. After being given new loan terms with an
impossible payment schedule, she was forced to close
her new hospital in 2009. That’s when she learned of
an open position at Pueblo Animal Services.
“Having helped this shelter on numerous occasions,
I approached the director and requested an interview,”
she said. “And as they say, the rest is history.”
Shelter medicine was a grueling adjustment—she
performs 3500 to 4500 spay and neuter surgeries
each year—and Dr. Patti wasn’t sure she could keep
pace. “We have figured that through our surgery center year to date I’ve spayed/neutered close to 29,000
animals,” she said. She persevered, though, much to
the delight of the animals in her care.

control without treatment, and I was hoping to prevent that from happening,” Dr. Patti said.

ST. MARTIN’S WELL PET CLINIC
On top of her full-time job at the shelter, Dr. Patti
knew she wanted to help even more of the pets and
people in her community. “When I took notice of all
the reasons why animals were surrendered, there
was a common denominator—the owners couldn’t
afford veterinary care,” she said. “And I thought, OK,
we can help them.”
She decided to open St. Martin’s Well Pet Clinic,
named after her beloved terrier Marty, to offer the
community a place to go for low-cost pet health care.
The clinic is open just 2 Saturdays a month, but it
offers affordable vaccines, preventive health care, and
treatment for common illnesses and minor injuries.
“There are so many medical cases that spiral out of

NEVER GIVING UP
Prior to being nominated for the American Humane
Hero Veterinarian award, Dr. Patti was seriously considering closing the clinic and pantry. “It’s terrible to
say, but the workload during the week and the longer
and longer hours on Saturdays were starting to wear
me down,” she said.
But the recognition and honor of being nominated
gave her the boost she needed to keep providing
much-needed services for her community. When she
finally realized that what she was doing wasn’t going
unnoticed, the moment was hard for her describe in
words. “What one word describes humility, elation,
pride, motivation, and honor?” she asked. “I’ve yet to
figure it out, but wow, what a feeling!”

AMAZIN’ AMOS PET PANTRY
As if that wasn’t enough, Dr. Patti knew there was
another need in her community and that she was in
the position to help. Many of her clients at the clinic
were also asking for help with pet food. “I scrambled
quickly and with the help of a friend applied for 501c3
nonprofit status,” she said. “We had the Amazin’
Amos Pet Pantry up and running in no time.”
Named after her dog Amos, who was rescued from
the streets in Pueblo, the pet pantry relies primarily on
monetary donations from community members to distribute about 2000 pounds of pet food every 3 months.
“We have very high poverty levels here in Pueblo,
and I still see malnutrition and unintentional starvation cases,” Dr. Patti said. “So, there is still a need.”
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Reader Feedback: End-of-Life Care

I

read with interest the interview by
American Veterinarian® with Dani
McVety, DVM, and Mary Gardner, DVM
(“End-of-Life Care at Its Best,” June and
August 2017). I’d like to thank Drs. McVety
and Gardner for their dedication to veterinary medicine and for helping bring endof-life care to the forefront of our profession. Their revolutionary business model
for Lap of Love is an extraordinary gift to
clients and to many veterinarians as well.
I wholeheartedly agree with many of the
points they made.
Their description of budgets was excellent. I often talk to people about these
areas (financial, emotional, physical, and
time). It is a good reminder, for both veterinarians and clients, to remember that
none of us are without limitations, or
limited budgets. In terms of convenience
euthanasia, I stand with them as well. It is very important to
work toward finding the intersection where we find a way to
be helpful. As Drs. McVety and Gardner said, judgment is not
helpful here; they are absolutely right that in the long run it
will harm our profession.

WHOSE DECISION IS IT?
Although I agree that as veterinarians we have the right to
refuse to perform any euthanasia we are not comfortable with,
I am not sure I am being helpful if I insist on euthanizing even
if suffering is sustained. The reality is that we cannot legally
euthanize without the client’s consent. I have had clients come
to me because they refused to allow
another veterinarian to euthanize
their pet because that person felt
We really cannot take the guilt
there was an unacceptable level of
away, but we can educate and
suffering. The client disagreed and,
in these cases, so did I. Suffering is
help the client see that this is a
subjective, so how do we reconcile
compassionate, realistic, logical, what is too much suffering when 2
professionals cannot always agree?
understandable decision.
As a profession, we should be very
careful about believing that our
perception of reality is the right one because we are the experts
and that clients must follow our direction.
In my experience, the most serious conflict arises when the
client doesn’t 100% own the decision. Yes, there is grief and
there is often guilt. We really cannot take the guilt away, but we
can educate and help the client see that this is a compassionate, realistic, logical, understandable decision. We can explain
that we fully support the decision instead of characterizing it
in more judgmental terms of right or wrong. We can reassure
clients that doubts are normal. And we can remind them that
their furry loved one absolutely trusts them and knows their
decision is made of love.
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PROVIDING SUPPORT
Our clients don’t need us to take care of them. They don’t need
us to treat them as children who must do as we say. They need
us to support them and trust that they are capable of making
these difficult life decisions. If they ask for reassurance we can
offer it. We serve them best if they reach a place where they can
feel a deep sense of peace in making this decision. Holding both
guilt and grief is something the heart knows well how to do. It is
the head that sees conflict. This is all part of this journey. If we
remind clients that self-forgiveness is the healing salve for guilt,
we do not have to try to insert our expert opinion as that salve.
Some clients have told me they just knew when it was
time. I believe this statement to be true at a very deep level.
While it may not resonate with some people, I don’t feel it
is fundamentally harmful, at least in my hands. I often say
this along with a reassurance that I can be that sounding
board if they are not sure. Ultimately and ideally, these clients reach a sense of grounded acceptance and alignment
within themselves. The decision regarding euthanasia is not
simply a medical one. It is a much more profound existential
journey, and most of the time we don’t know even a small
portion of the story that is unfolding. We are but supporting
actors. What happens if we offer our medical expertise and
compassion as partners (rather than the ultimate authority)
with our clients while trusting, honoring, and acknowledging that ultimately the decisions are theirs?
I recognize that there is not one best way to do any of this.
I also understand that different cultural norms, how well you
know the client, personal style, and more will color our experience and our approach. Sometimes it may not go as planned. We
too are human, and practicing self-forgiveness is also healthy
for us. It is good to continually be willing to question what and
how we are bringing ourselves to our work and to life. This is
the real, meaningful stuff of life. As Ram Dass said, “We're all
just walking each other home.”

ECHOED SENTIMENTS

D

r. Fernandez’s words are brilliantly and beautifully
stated. She clearly has an incredibly kind, compassionate, and confident way of handling the families
she serves. Just as she wrote about us, I wholeheartedly
agree with most of the points Dr. Fernandez made in her letter as well.
INSISTING VERSUS EXPLAINING
The statement “insisting on euthanizing” is something I don’t
use frequently; I absolutely agree that we cannot and should
not make anyone do anything they don’t want to do. The only
time I use this phrase is when I’m explaining a state of sustained suffering, such as crying out in pain for more than a
few seconds or severe dyspnea, that signals to us as doctors
that death is imminent. This is the situation that most people don’t want to be in, which is why they’ve called a service
like ours that is dedicated to a peaceful end-of-life experience.
And when I gently let a family know that those situations do
exist, it helps us partner together to make the best decision
we can make. They are informed of what happens if/when we
come to a natural passing.
The idea of “making a client do something” should rarely
exist in veterinary medicine outside of extreme abusive circumstances. Pets are legal property, so we’re technically not
allowed to do anything the family doesn’t approve of.
LEAVING JUDGMENT OUT OF IT
What about a pet that is suffering and really should be euthanized? I receive this question from veterinarians 10 times
more often than I receive its counterpart (“What if I don’t
want to euthanize an animal that I know isn’t ready?”). This
appears to be a bigger problem in our industry, which makes
sense in my experience. Dr. Fernandez is absolutely right; we
don’t always need to step in. Some families have a different
journey, and that’s OK! Some clients (and even some veterinarians) tend to think that we absolutely must euthanize a pet for
him or her to die. They agonize over “when” while occasionally forgetting that Mother Nature may have a different idea.
Sure, we have an epidural to make coming into this world a
little less painful, and we have euthanasia to make going out
of this world a little less painful, but neither is required for
the natural processes of life to occur.
Most of the time, when I’m answering this question with
doctors, I’ll give some high-level FBI communication and
body language techniques that sound absolutely genius! But
at the end of the day, I remind my fellow doctors that we must
separate ourselves from the outcome. It’s OK to be kind and
loving to a family that just can’t let go. Forcing them will be
more detrimental to their experience with their pet than
allowing a natural passing, even if they regret it afterward
(which is commonly the case). Death will come eventually
whether we intervene or not. And in the end, after the experience has settled, we want the family to feel supported—not
judged, not made to do something, and certainly with as little
regret as possible.

“Suffering” is subjective and always will be. When it comes
to end-of-life care, I define suffering as the inability to physically or mentally do anything other than address the pain
being experienced. This includes patients that are cyanotic
and dypsneic, laterally recumbent and nonresponsive, and/or
consistently crying out in pain. “Suffering” may or may not be
sustained, and it is the number one thing my clients want to
avoid. Giving a good definition of this word coupled with an
appropriate potential death process per their pet’s disease is
essential to helping the family prevent suffering. It’s also helpful to remember that euthanasia isn’t just about stopping suffering that is occurring at that moment, but also preventing it
from occurring in the first place.

DANI MCVETY, DVM

Founder, Lap of Love
Veterinary Hospice
Tampa Bay, FL

SPEAKING TO CLIENTS
I agree that the statement “you will know when it is time” is
not fundamentally harmful. And yes, for some clients who
need that vote of confidence, I will go down
that road. In my experience, and particularly
We serve them best if
when asking veterinarians about their own
experiences with their personal pets, 1% to
they reach a place where
5% will agree with the statement, “I knew
they can feel a deep sense
when it was the right time.” When it is said,
of peace in making this
we most often hear it postmortem, however,
which certainly makes sense; hindsight is so
decision.
clearly 20/20.
“You’re doing the right thing” is a phrase
I have removed from my end-of-life vocabulary and replaced
with, “We are doing the best thing.” I completely agree with
you that clients should partner with us in the decision. Clients
should not feel that it’s completely on their shoulders. Any
time I hear a family say “I’m killing my best friend,” or, “I can’t
believe I’m doing this,” I respond with, “I’m the one who gives
the injection, and I wouldn’t do it if I didn’t believe it was the
very best decision we can make.” I need them to know that I
take my work very, very seriously and that I believe in what I
do. They always, and I mean always, thank me for it. I see their
shoulders relax, their voices soften, and they seem to open up
to me more when I lift the guilt that “they” are doing something during a euthanasia. Yes, they are left with their grief,
but their guilt has, hopefully, been mitigated.
DIRECTING THE EFFORT
Are we supporting actors? Or the lead actor? Or perhaps the
director? This is a question I’ve pondered for a while now. Our
first talks on euthanasia were titled “The Art of Euthanasia.”
They were presented in way that illustrated this important
appointment as an orchestrated experience for the client, with
every little detail tended to from the first phone call to the walk
back out to the car. I personally see this role as a director, the
one who confidently and gently ushers the group through the
appointment. All other parties are willingly there, trusting the
director’s decisions, ideally because that trust has been earned.
And any outcome ultimately lies (generally speaking) on the
director’s shoulders.
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Product Spotlight

FELISCRATCH BY FELIWAY
Marketed By: CEVA Animal Health
When applied on the desired scratching surface, this
pheromone-based product mimics visual and chemical
signals that encourage cats to scratch there again. One
pipette of Feliscratch By Feliway should be applied to the
desired scratching area for 7 consecutive days and then
once at the start of the third and fourth weeks to help with
any cat’s inappropriate scratching in the home.
For More Information: feliway.com

CLARO OTIC SOLUTION
Marketed By: Bayer Animal Health
Claro (florfenicol, terbinafine, mometasone furoate) Otic
Solution features the only FDA-approved, veterinarianadministered, single-dose treatment for canine otitis
externa. A clear liquid solution, Claro Otic allows for easy
visualization of the ear on recheck. Administration in the
practice eliminates the need for client compliance. No
refrigeration is needed.
Dose: 1 mL in each affected ear
For More Information: bayerdvm.com

CLAVAMOX CHEWABLE
Marketed By: Zoetis
Clavamox Chewable (amoxicilin and clavulanate
potassium) effectively treats skin infections in dogs and
cats, periodontal infections in dogs, and urinary tract
infections in cats. This new chewable features the same
dosing, efficacy, and strengths as the original filmcoated Clavamox Tablet.
Dose: 62.5, 125, 250, and 375 mg pork- and liverflavored chewable
For More Information: zoetisus.com

BRAVECTO TOPICAL SOLUTION

SENTINEL SPECTRUM
Marketed By: Virbac
Sentinel Spectrum (milbemycin oxime/
lufenuron/praziquantel) offers dogs
year-round protection against fleas,
heartworms, roundworms, hookworms,
whipworms, and tapeworms. This beefand bacon-flavored chewable can be
given to dogs as young as 6 weeks and at
weights starting at 2 lb and comes in 4
sizes to get a more precise dose for the
dog’s weight.
Dose: Beef- and bacon-flavored chewable
given monthly
For More Information: us.virbac.com

Marketed By: MSD Animal Health
Bravecto (fluralaner) is the only topical product that
offers 12-week protection against fleas and ticks. The
applicator has been designed so there is no need to
remove a loose cap, and there are no sharp edges that
may scratch the animal’s skin. Individual products are
formulated for use in dogs and cats 6 months and older.
Dose: Spot-on, topical treatment applied every 12 weeks
For More Information: us.bravovets.com

FITPAWS BALANCE DISC
Marketed By: Ball Dynamics International
The FitPAWS Balance Disc can turn any flat surface
into a training area for beginner balance training,
general fitness, and rehabilitation. The professionalgrade, heavy-duty material is formulated for use with
dogs, provides superior grip, and resists damage
from nails. It is available in 2 sizes—14 inches (35.5
cm) and 22 inches (55.8 cm)—and may be used in
multiples to create a balance training course.
For more information: fitpawsusa.com
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TANOVEA-CA1
Marketed By: Vet DC
As the first FDA conditionally approved treatment for canine lymphoma, Tanovea-CA1 (rabacfosadine for
injection) is designed to target and attack lymphoma cells, rapidly dividing them and causing them to die. In
clinical trials, 77% of dogs with lymphoma responded to the treatment, which is given once every 3 weeks for up
to 5 doses.
Dose: 1 mg/kg of body weight as a 30-minute intravenous infusion
For More Information: vet-dc.com

America’s Premier Pet Cloning and DNA Storage Provider.
Offer Your Clients the Option of DNA Storage and Pet Cloning in the U.S.A.
by America’s Pet Cloning and Genetic Preservation Experts.

888-876-6104 • viagenpets.com/veterinarian
715 Discovery Boulevard, Suite 410 • Cedar Park, TX 78613
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