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Just a few 
incisions 
and sutures, 
and voilà—

TM

p 312



Important Safety Information

OSURNIA® (fl orfenicol/terbinafi ne/betamethasone acetate) is for otic use only under veterinary 

supervision. Do not use in dogs with known tympanic perforation or a hypersensitivity to fl orfenicol, 

terbinafi ne or corticosteroids. Adverse reactions observed during clinical trials include vomiting, increased 

liver enzymes and transient loss of hearing. Please see brief summary on page XX for additional 

information.

NEW

Treating otitis externa 
just got easier. 

Just two doses per ear, 
dosed one week apart

done.  

The simple treatment for otitis externa*, with easy application. 

•  Just two doses per ear, dosed one week apart

•  Same dose for every dog

•  Single-dose tube with soft, fl exible tip 

is gentle on a dog’s ears

•  Easy application may lead to 

better compliance

Ask your Elanco Animal Health sales 

representative about OSURNIA today. 

* Associated with susceptible strains of bacteria (Staphylococcus 
pseudintermedius) and yeast (Malassezia pachydermatis).

© 2015 Elanco. OSURNIA®, Elanco® and the diagonal bar are all trademarks owned or 
licensed by Eli Lilly and Company, its subsidiaries or affi liates. USCACOSU00001-3
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How we got here…

1879 — The fi rst state-supported veterinary school opens—Iowa State College in Ames.
1905 — Veterinary Medicine gets its start with the November 1905 issue of the Iowa-Nebraska Veterinary Bulletin.
1913 —  Top drug choices (compare with your inventory today!): Nux vomica, aloes, epsom salt, potassium nitrate, belladonna, 

chloral, arecoline hydrobromide, linseed oil, aromatic spirits ammonia and Cannabis indica.
1915 — Four “girls” graduate with veterinary degrees from McKillip Veterinary College in Chicago.
1920 — The journal is offi cially renamed Veterinary Medicine.
1920s — Large animal medicine practice begins to decline while companion animal medicine practice increases.
1926 — Purina Research Farm opens and becomes one of the fi rst facilities focused on pet nutrition.
1929 —  The fi rst time the number of applicants for 13 North American public colleges exceeds capacity—1,089 students.

 In April, Veterinary Medicine publishes its fi rst special issue devoted to small animal medicine.
1930 — Chloroform, ethyl chloride and ethylene become popular inhalant anesthetics.
1931 –1932 — At least 12 women are enrolled in veterinary schools.
1932 —  Sulfonamides are introduced.

ILLUSTRATION BY RYAN KRAMER

A look at veterinary medicine—and 
Veterinary Medicine—through the years.



1933 — The American Animal Hospital Association is established.
1943 — Penicillin begins to be mass-produced.
1950 — Tetracycline becomes available.
1951 —  The AVMA approves recognition of the fi rst two veterinary specialty organizations: 

the American College of Veterinary Pathologists and the American Board of Veterinary Public Health.
1960s — Small animal medicine is now predominant.
1964 —  Veterinary Medicine is combined with Small Animal Clinician to form VM/SAC. (This continues until 1985.) Also, there 

are 21,919 qualifi ed applicants for admission into veterinary schools; 190 women are studying veterinary medicine.
1966 — The Animal Welfare Act is signed into law.
1967 — Dr. J. Antelyes writes about the emerging awareness of the human-animal bond.
1968 — Insect growth regulator is discovered.
1975 — Ivermectin is discovered.
1977 — The fi rst chewable tablet to prevent canine heartworm disease is released by Norden Laboratories.
1985 — Female veterinary students outnumber male counterparts.
2000 —  Veterinary Medicine becomes the fi rst clinical journal with a broad circulation base to focus exclusively 

on small animals.
2009 — Female veterinarians outnumber male colleagues.
2015 —  Diversifi cation of practice continues—currently 22 AVMA-recognized specialty organizations comprising 

40 distinct specialties.
December 2015 — Veterinary Medicine announces an evolution … >

Sources
• 1,000th issue of Veterinary Medicine. Vet Med 1989;84(4):1-84.
• Rampey M. Editors’ note: 100 years and counting. Vet Med 2005;100(1):10-11.
• Loffl in J. The U.S. animal health industry: Its pioneers and their legacy of innovation. Lenexa, Kansas: Advanstar, 2009.
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VETERINARY MEDICINE evolution

Where we’re 

By Mindy Valcarcel, Editor, Veterinary Medicine

Online! OK, Veterinary 

Medicine is already there at 

dvm360.com, but now we’ll 

really be there. If you hadn’t noticed 

our introduction of the Essentials 

this year, here are, well, the essen-

tials: Online, 

we are giving 

you an ever-

expanding 

resource that 

will capture 

the details 

you need for 

any disease 

or condi-

tion or other 

veterinary clinical concern—and 

we’ll continually update them. See 

our current list of curated content at 

dvm360.com/essentials.

So this is your last print issue of 

Veterinary Medicine. But the clinical 

content only gets more intensive 

from here. We know how absolutely 

necessary the tie is to business con-

tent to get the job done. You want

to practice veterinary medicine. 

You need to make a living at it. (We 

know many of you are struggling 

fi nancially). We’ve included client 

communication tools and business 

tips with each Essential, but now 

we’re going beyond that.

Get ready for Vetted. It’s “Vet Ec + 

Vet Med, shaken not stirred,” which 

gives a big hint about the tone of this 

new publication. Immediately practi-

cal clinical and business tips with a 

touch of humor. Yep, we’re combining 

the forces of Veterinary Medicine and 

Veterinary Economics into one power 

punch of a print publication. We’re 

invested in all things veterinary—how 

wondrous is this profession!—and in-

vite you to join in and become Vetted. 

Visit dvm360.com/vetted for details 

and to subscribe.

So here’s what to do to stay con-

nected with Veterinary Medicine in 

2016 and beyond:

> Read Vetted. (A no brainer.)

>  Visit us daily on dvm360.com for 

new clinical updates every day. 

>  While you’re on dvm360.com, keep 

coming back to our Essentials page 

to fi nd out what new diseases we’re 

delineating for you.

>  Keep subscribing to the Medicine360 

e-newsletter: dvm360.com/em.

>  Keep coming to the CVCs—wheth-

er Virginia Beach, Kansas City or 

San Diego. We work with amazing 

clinicians. Let us hook you up. 

Mindy Valcarcel

VETORYL® CAPSULES 
(trilostane)
5 mg, 10 mg, 30 mg, 60 mg and 120 mg strengths
Adrenocortical suppressant for oral use in dogs only.

BRIEF SUMMARY (For Full Prescribing Information, see 
package insert.)

CAUTION: Federal (USA) law restricts this drug to use by 
or on the order of a licensed veterinarian. 

DESCRIPTION: VETORYL Capsules are an orally 
active synthetic steroid analogue that blocks production 
of hormones produced in the adrenal cortex of dogs.

INDICATION: VETORYL Capsules are indicated for the 
treatment of pituitary- and adrenal-dependent 
hyperadrenocorticism in dogs.

CONTRAINDICATIONS: The use of VETORYL Capsules 
is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.  Do not use VETORYL 
Capsules in animals with primary hepatic disease or renal 
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hyperkalemia.

HUMAN WARNINGS: Keep out of reach of children.   
Not for human use.  Wash hands after use.  Do not 
empty capsule contents and do not attempt to divide the 
capsules.  Do not handle the capsules if pregnant or if 
trying to 
conceive.  Trilostane is associated with teratogenic 
L�LJ[Z�HUK�LHYS`�WYLNUHUJ`�SVZZ�PU�SHIVYH[VY`�HUPTHSZ���0U�
the event of accidental ingestion/overdose, seek medical 
advice immediately and take the labeled container with 
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PRECAUTIONS: Hypoadrenocorticism can develop at 
any dose of VETORYL Capsules.  A small percentage of 
dogs may develop corticosteroid withdrawal syndrome 
within 10 days of starting treatment.  Mitotane (o,p’-DDD) 
treatment will reduce adrenal function.  Experience in 
foreign markets suggests that when mitotane therapy is 
stopped, an interval of at least one month should elapse 
before the introduction of VETORYL Capsules.  The use 
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itself.  Adrenalectomy should be considered as an option 
for cases that are good surgical candidates.  The safe use 
of this drug has not been 
evaluated in lactating dogs and males intended for 
breeding. 

ADVERSE REACTIONS: The most common adverse 
reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, diarrhea, elevated liver enzymes, 
elevated potassium with or without elevated sodium, 
elevated BUN, decreased Na/K ratio, weakness, elevated 
JYLH[PUPUL��ZOHRPUN��HUK�YLUHS�PUZ\�JPLUJ �̀��6JJHZPVUHSS �̀�
more serious reactions, including severe depression, 
hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal 
necrosis/rupture may occur, and may result in death. 

Distributed by:
Dechra Veterinary Products
7015 College Boulevard, Suite 525
Overland Park, KS 66211

VETORYL is a trademark of 
Dechra Ltd. © 2015, Dechra Ltd.

NADA 141-291, Approved by FDA
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Your smaller patients can now receive the same effective,

FDA-approved treatment for their Cushing’s syndrome as you’ve 

trusted for your larger patients.  
 

VETORYL Capsules are the only FDA approved pharmaceutical

for the treatment of pituitary-dependent and adrenal-dependent

hyperadrenocorticism in dogs (Cushing’s syndrome). They contain

the active ingredient trilostane, which blocks the excessive

production of cortisol.
 

They may be small,

but their treatment is now mighty.

VETORYL® Capsules (trilostane)
are now available in a 5mg strength. 

866-933-2472  |
  
www.dechra-us.com 

  
|
  

support@dechra.com24 Hour Technical Support: 

VETORYL is a trademark of Dechra LTD. ©2015, Dechra Ltd.
NADA 141-291, Approved by FDA
CAUTION: Federal law restricts this drug to use by or on the order of licensed veterinarian.
1http://www.fda.gov/AnimalVeterinary/Products/ApprovedAnimalDrugProducts/FOIADrugSummaries/ucm049823.htm

As with all drugs, side effects may occur. In fi eld studies and post-approval experience, the most common side effects reported were: 
anorexia, lethargy/depression, vomiting, diarrhea, elevated liver enzymes, elevated potassium with or without elevated sodium, elevated 
BUN, decreased Na/K ratio, hypoadrenocorticism, weakness, elevated creatinine, shaking, and renal insuffi ciency. In some cases, death 
has been reported as an outcome of these adverse events. VETORYL Capsules are not for use in dogs with primary hepatic or renal
disease, or in pregnant dogs. Refer to the prescribing information for complete details or visit www.Dechra-US.com.
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What to do about a 

code blue
How often do you perform CPR in your practice? If 
discomfort with the process is your concern, here are 
some guidelines to help. By Garret Pachtinger, VMD, DACVECC 

Because of the gravity of 

the presenting situation, 

no one wants to deal with 

cardiopulmonary resuscitation 

(CPR). Th e prognosis is never 

“good” after cardiopulmonary 

arrest (CPA), but if CPR is 

performed correctly, you can 

increase your 

chances of sta-

bilizing that pa-

tient in front of 

you.1 Your crash 

cart is stocked 

and ready. What 

do you do with 

everything in it? 

Guidelines have 

been updated. Here’s a quick 

look at what to do.

CPA is associated with a poor 

prognosis, with a less than 6% 

survival rate reported in the 

literature.1,2 Moreover, most 

of the protocols previously 

used in veterinary medicine 

were extrapolated from human 

guidelines from the American 

Heart Association. 

Th e Reassessment Campaign 

on Veterinary Resuscitation 

(RECOVER) recently complet-

ed a systematic review of the 

literature relevant to veterinary 

CPR and developed the fi rst 

evidence-based, consensus CPR 

guidelines for small animals.3 

Th e RECOVER initiative is 

one of the fi rst in veterinary 

medicine to evaluate and create 

guidelines for CPR.

BASIC LIFE SUPPORT
Basic life support consisting 

of performing chest compres-

sions, securing a patent airway 

and providing ventilation 

should be initiated as quickly as 

possible after CPA is diagnosed. 

While we were all previously 

taught basic cardiopulmonary 

resuscitation should follow the 

ABC rule—airway (A), breath-

ing (B), circulation (C)—the 

new CPR guidelines emphasize 

the importance of CAB resus-

citation—fi rst initiate chest 

compressions (C), then obtain 

an airway (A) and fi nally start 

respirations or breathing (B).

Circulation: 
Chest compressions 
Patients with CPA have no 

forward blood fl ow out of the 

heart. Th e resulting lack of 

delivery of oxygen to the tissues 

and removal of waste products 

from the tissues increases the 

risk for hypoxemia, ischemic 

organ injury and reperfu-

sion injury if tissue blood 

fl ow is reinstituted. Th e goals 

of chest compressions are to 

provide pulmonary blood fl ow 

for oxygen uptake and waste 

elimination and tissue perfusion 

for oxygen delivery to restore 

CPR overview

Cardiopulmonary 
arrest has a

<6%
survival rate.
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CPR overview

cellular 

metabolic 

activity. Th ere 

are two theories 

when initiating closed-

chest CPR. 

Cardiac pump theory. Th is 

method is most often con-

sidered in cats, small dogs 

and keel-chested larger dogs 

(e.g. greyhounds, Doberman 

pinschers). With this theory, 

the heart is the true heart of the 

matter. Th e heart is compressed 

between the ribs, which manu-

ally opens the pulmonic and 

aortic valves, leading to the 

forceful delivery of blood from 

the ventricles through the pul-

monic and aortic valves. Retro-

grade fl ow is prevented via the 

closing of both atrioventricular 

valves followed by artifi cial 

diastole (rest and recoil), which 

refi lls the ventricles. 

Guidelines for this method: 

>  Apply compression directly 

over the heart (the ventral 

one-third of the thorax over 

the fourth through sixth 

intercostal spaces) with the 

patient in lateral recumbency.

>  Use a rate of 100 to 120 com-

pressions/minute. 

>  Perform ventilation at a rate of 

10 breaths/minute throughout 

the compression cycle. 

>  Allow adequate recoil of the 

chest between compressions.

Thoracic pump theory. Th is 

method is most often consid-

ered in medium, large and giant 

round-chested breeds (e.g. 

Labrador re-

trievers, Rott-

weillers). Th e 

heart is a secondary 

not the primary element 

of this theory. Th e goal is to 

have the forceful compressions 

change the intrathoracic pres-

sure, resulting in opening and 

closing of the heart valves and 

movement of blood fl ow. Ret-

rograde blood fl ow is prevented 

by the increase in intrathoracic 

pressure collapsing the thoracic 

vasculature. 

Guidelines for this method: 

>  With the patient in lateral 

recumbency, apply compres-

sion at the widest part of the 

thorax, generally between the 

seventh and eighth intercos-

tal spaces.

>  Depress the thorax by 

one-third. 

>  Use of a rate of 100 to 120 

compressions/minute. 
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>  Perform ventilation at a rate of 

10 breaths/minute throughout 

the compression cycle. 

>  Aim for a compression-to-

relaxation ratio of 1:1. 

>  Allow adequate recoil of the 

chest between compressions. 

While most patients will 

benefi t from CPR performed 

in lateral recumbency, broad-

chested dogs such as bulldogs 

may benefi t from CPR per-

formed in dorsal recumbency, 

similar to humans. When CPR is 

performed in dorsal recumben-

cy, compressions should depress 

the sternum 1.5 to 2 inches. 

Chest compressions should 

be delivered without interrup-

tion in cycles of two minutes. A 

new compressor should begin 

chest compressions after each 

cycle to decrease the likeli-

hood of fatigue blunting the 

eff ectiveness of CPR. Be sure to 

minimize interruption in chest 

compressions to decrease the 

likelihood of a drop in coro-

nary perfusion pressure (CPP). 

CPP is a critical determinant of 

myocardial blood fl ow and the 

likelihood of return of sponta-

neous circulation. 

Airway and 
breathing: Ventilation 
I know I just said to minimize 

any delay in chest compres-

sions, but the patient should be 

intubated for airway control, 

oxygenation and ventilation as 

soon as possible. Although not 

conventional for most veteri-

narians, intubation can be per-

formed in lateral recumbency 

to lessen the need for cessation 

of chest compressions during 

endotracheal tube placement.

If an endotracheal tube is not 

readily available, mouth-to-

snout ventilation is an alterna-

tive to improve oxygenation 

and waste product (carbon 

dioxide) removal. To perform 

mouth-to-snout ventila-

tion, hold the patient’s mouth 

closed fi rmly with one hand 

and extend the neck to align 

the snout with the spine. Th is 

allows opening of the airway to 

achieve the best oxygenation 

and ventilation. Th en place 

your mouth over the patient’s 

nares and blow fi rmly into the 

nares to infl ate the chest.

Again, chest compressions 

should not be delayed during 

intubation or ventilation by 

the mouth-to-snout technique 

but rather performed simul-

taneously during ventilation. 

Intubated patients should 

be ventilated at a rate of 10 

breaths/minute with an inspira-

tory time of approximately 

one second. Th e tidal volume 

can be assessed by using a 

spirometer, with the goal of ap-

proximately 10 ml/kg for each 

breath. Hyperventilation should 

be avoided as this may lead to 

hypocapnia and cerebral vaso-

constriction, ultimately leading 

to decreased perfusion. 

ADVANCED 
LIFE SUPPORT
Once basic life support has been 

initiated, the CPR team should 

initiate advanced life support, 

which focuses on drug therapy 

and electrical defi brillation.

Depending on the arrest 

rhythm, drug therapy may 

include vasopressors, anticho-

linergics or anti-arrhythmics, 

reversal agents, intravenous fl u-

ids and alkalinizing drugs. Th us, 

placement of a peripheral or 

central intravenous or intraos-

seous catheter is recommended. 

Vasopressors
Vasopressors are recommended 

to increase peripheral vasocon-

striction and improve cardiac 

output since even the most 

forceful chest compressions will 

not mimic the cardiac function 

of a healthy patient.4 It is up to 

the clinician to then consider 

medications to improve perfu-

sion to the vital organs includ-

ing the heart, lungs and brain. 

Epinephrine causes peripher-

al vasoconstriction by stimulat-

ing alpha
1
-adrenergic receptors 

Important pointer: Be sure to 
allow adequate recoil of the chest 
between compressions.

Critical 

care with 

less stress 
Find out how 
misery loves 
company in a 
Fear-Free tip for 
the ER from Dr. 
Pachtinger at 
dvm360.com

/FearFreeER.
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as well as beta
1
- and beta

2
-ad-

renergic receptors. Low doses 

(0.01 mg/kg) are recommended 

initially. After prolonged CPR, a 

higher dose may be considered 

(0.1 mg/kg). While intravenous 

or intraosseous administration 

is recommended, epinephrine 

may also be diluted 1:1 with 

isotonic (0.9%) saline solution 

and given via a long catheter 

through an endotracheal tube 

(double the dose—0.02 mg/kg 

low dose; 0.2 mg/kg high dose).5 

Vasopressin exerts its vaso-

constrictive eff ects by activating 

the peripheral V1 receptors. 

Th is can be used in combination 

or in place of epinephrine at a 

dose of 0.8 U/kg intravenously 

or intraossesously. Th e potential 

benefi ts of vasopressin include 

effi  cacy in acidic environments 

in which alpha
1
-adrenergic 

receptors may become un-

responsive to epinephrine. 

However, vasopressin lacks 

beta
1
-adrenergic eff ects, which 

may cause increased myocardial 

oxygen consumption and wors-

ened myocardial ischemia upon 

return of spontaneous circula-

tion. Vasopressin may also be 

administered via an endotrache-

al tube by using the technique 

described for epinephrine above. 

Anticholinergics
Atropine is the most common 

anticholinergic considered in 

CPR and is a parasympatho-

lytic medication. A dosage of 

0.04 mg/kg intravenously or 

intraossesously is considered 

during CPR in dogs and cats 

when the cause is considered a 

result of asystole or pulse elec-

trical activity associated with 

increased vagal tone. Atropine 

may also be administered via an 

endotracheal tube (0.08 mg/kg). 

Anti-arrhythmics 
Ventricular fi brillation, or pulse-

less ventricular tachycardia, 

should be treated as early as 

possible with electrical defi brilla-

tion. If electrical defi brillation is 

not corrective, drug therapy may 

be warranted. Consider amio-

darone, dosed at 2.5 to 5 mg/kg 

intravenously or intraossesously.3 

If amiodarone is not available, 

lidocaine at a dosage of 2 mg/

kg slowly intravenously or in-

traossesously is an alternative. 

Side eff ects of amiodarone may 

include anaphylactic reactions, 

hypotension, peripheral vasodila-

tion, wheals or hives. Treatment 

with diphenhydramine (2 mg/kg 

intramuscularly), anti-infl amma-

tory corticosteroids (0.1 mg/kg 

dexamethasone sodium phos-

phate intravenously), or both 

is recommended if these side 

eff ects are seen following return 

of spontaneous circulation. 

Reversal agents 
Reversal agents are considered 

when reversible anesthetic drugs 

were recently administered. Nal-

oxone (0.01 mg/kg intravenously 

or intraossesously) may be used 

to reverse opioids, fl umazenil 

(0.01 mg/kg intravenously or 

intraossesously) for benzodiaz-

epines and atipamezole (0.1 mg/

kg intravenously or intraosse-

sously) or yohimbine (0.1 mg/kg 

intravenously or intraossesously) 

for alpha
2
 agonists.

 

Intravenous fl uids 
Administering intravenous 

fl uids in euvolemic or hyper-

volemic patients is not recom-

mended during CPR as it will 

increase right atrial pressure, 

resulting in decreased perfusion 

of the brain and heart. Con-

versely, in hypovolemic patients 

intravenous fl uids are recom-

mended to restore adequate 

circulating volume and increase 

the effi  cacy of chest compres-

sions with improved perfusion. 

When should I consider 
open-chest CPR?
As compared with closed-chest CPR, open-chest 
CPR results in improved output. But open-chest 
CPR is more invasive and expensive and requires 
signifi cant planning after the return of spontane-
ous circulation. Indications for open-chest CPR 
include pericardial disease, pleural space disease 
and thoracic wall defects such as numerous rib 
fractures or a fl ail chest. If the patient has been 
anesthetized for an abdominal procedure, direct 
cardiac massage can be performed with an 
incision into the diaphragm. Finally, giant breed 
and very large chested dogs may not respond to 
closed-chest CPR, so open-chest CPR should be 
considered for these patients. 
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Corticosteroids 
Corticosteroids during CPR 

in dogs and cats is not recom-

mended. No body of evidence 

shows signifi cant benefi t. 

Moreover, side eff ects of corti-

costeroids include gastric ulcer-

ation, immune system suppres-

sion and reduced prostaglandin 

production in the kidney. 

Alkalinization therapy 
In patients with prolonged CPA 

(more than 10 to 15 minutes), 

consider alkalinization therapy 

with sodium bicarbonate dosed 

at 1 mEq/kg (diluted intra-

venously). Th e rationale for 

this therapy is that prolonged 

CPA results in severe acidemia 

(lactic acid, uremic acids and 

venous respiratory acidosis) 

due to poor perfusion and ac-

cumulation of carbon dioxide. 

Th e acidemia ultimately results 

in vasodilation and inhibition of 

normal enzymatic and meta-

bolic activity.6,7

Electrical defi brillation 
Electrical defi brillation is 

considered in patients with 

ventricular fi brillation or pulse-

less ventricular tachycardia. 

Defi brillators may be either 

monophasic (delivering a cur-

rent in one direction across the 

paddles) or biphasic (delivering 

a current in one direction and 

then reversing and deliver-

ing a current in the opposite 

direction). Th e use of biphasic 

defi brillators is recommended 

because a lower current is 

required to successfully defi bril-

late the patient, decreasing the 

likelihood of myocardial injury. 

Monophasic defi brillators 

are used at an initial dose of 

4 to 6 J/kg, while biphasic 

defi brillation should initially be 

used at 2 to 4 J/kg. If the fi rst 

defi brillation is unsuccessful, a 

second attempt can be tried by 

increasing the dose by 50%. Af-

ter defi brillation, resume chest 

compressions immediately. In-

terruptions of basic life support 

and chest compressions during 

defi brillation and monitoring 

should be very brief . 

A complete two-minute CPR 

cycle should be performed 

before reassessing the ECG 

after defi brillation to determine 

if additional defi brillation is re-

quired for continued ventricu-

lar tachycardia. Signs of return 

of spontaneous circulation 

following defi brillation may 

include palpable heart beats 

during compressions, more ap-

propriate ECG complexes and 

improved femoral pulses.

Additional monitoring
Commonly used monitoring de-

vices for CPR include pulse ox-

imetry, direct and indirect blood 

pressure monitors, continuous 

electrocardiography and end-

tidal carbon dioxide monitoring 

(ETCO
2
). Electrocardiographic 

monitoring is used to diagnose 

the arrest rhythm: 

> Asystole 

> Pulseless electrical activity 

> Ventricular fi brillation 

Th e ECG is also used to 

determine if there is a change in 

the cardiac rhythm during and 

following therapy. 

ETCO
2
 monitoring has 

several indications, including 

determining if endotracheal 

intubation was successful. If the 

endotracheal tube was placed 

mistakenly in the esophagus, 

there will be little to no reading. 

Th e presence of measurable 

carbon dioxide supports correct 

tube placement. Importantly, if 

there is return of spontaneous 

circulation, ETCO
2
 will rapidly 

increase due to the rapid in-

crease in circulation. Th us, it 

is used as an early indicator of 

return of spontaneous circula-

tion during CPR. 

Dr. Pachtinger is the trauma center 

medical director at Veterinary 

Specialty and Emergency Center in 

Levittown and Philadelphia, Penn-

sylvania. He is the House Offi  cer 

Program Director for BluePearl Vet-

erinary Partners and as well as the 

chief operating offi  cer for VETgirl.

Find the referenc-
es for this article 
at dvm360.com

/CPRupdate.

If there is return of spontaneous 

circulation, ETCO
2
 will rapidly increase 

due to the rapid increase in circulation.
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Why they did it 
Little information exists on the 

use of insulin detemir for the 

treatment of diabetes mellitus 

in dogs.

 

What they did 
Th e authors prospectively 

prescribed insulin detemir to 10 

dogs with naturally occurring 

diabetes mellitus. Th e median 

age of the dogs was 9 years, and 

the median body weight was 

21.1 lb (9.6 kg). Diabetes mel-

litus was diagnosed based on 

clinical signs, fasting hypergly-

cemia (> 200 mg/dl), glucos-

uria, and serum fructosamine 

concentrations > 340 μmol/L. 

Six of the 10 dogs were newly 

diagnosed; the other four dogs 

had been poorly regulated with 

porcine insulin for a median of 

fi ve months. 

Dogs with recent administra-

tion of progestogens or gluco-

corticoids, as well as those with 

severe concurrent disease (e.g. 

hyperadrenocorticism), were 

excluded from the study. Dogs 

with diabetic ketoacidosis or 

pancreatitis were included once 

these issues were resolved.

All dogs were started on 

insulin detemir at 1 U/dog, 

which translated to a starting 

dosage between 0.02 to 0.13 U/

kg, given subcutaneously every 

12 hours for six months. Th e 

insulin dosage was adjusted as 

needed in increments of 0.5 to 1 

U/dog. Dogs were reevaluated at 

one, two, four, 12 and 24 weeks, 

and a blood glucose curve, 

serum fructosamine concentra-

tion measurement and physical 

examination were performed at 

each visit. A diet low in simple 

carbohydrates and high in fi ber 

was recommended for all dogs 

but was not required. 

Parameters used to assess 

effi  cacy are listed in Table 1. A 

glucose curve nadir of 90 to 180 

mg/dl and > 50% of the glucose 

concentrations between 90 and 

270 mg/dl were considered 

ideal. Body weight stability (< 5% 

fl uctuation), hydration and ac-

tivity were also considered when 

assessing glycemic control. 

What they found 
Th e median dosage of insulin 

detemir at the end of the study 

period was 0.12 U/kg (range = 

0.05 to 0.34 U/kg). Compared 

with pretreatment values, me-

dian glucose curve results were 

classifi ed as good in three dogs, 

moderate in four dogs and poor 

in three dogs after six months 

of therapy. Th e blood glucose 

nadir was most often noted at 

four, six or eight hours after 

insulin administration. Serum 

fructosamine concentrations 

were also signifi cantly decreased 

(P = 0.006) at the end of the 

study period, with glycemic 

control classifi ed as good in four 

dogs, moderate in four dogs and 

poor in two dogs. Subjective 

improvement in clinical signs 

was noted in all dogs.

Overall, six of 10 dogs expe-

rienced hypoglycemic episodes 

(blood glucose concentration 

≤ 89 mg/dl) at some point 

during the study, and severe 

hypoglycemia (blood glucose 

concentration ≤ 60 mg/dl) was 

observed in three dogs. Signs 

characteristic of hypoglycemia 

were reported in four of the 

Using insulin detemir
to treat diabetes in dogs 
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dogs. Two dogs with severe hypogly-

cemia (blood glucose concentration 

< 20 mg/dl) were treated with intra-

venous administration of dextrose-

containing fl uids and improved. 

Th e authors of the study note 

that the potency of insulin detemir 

in dogs requires using doses that 

are much smaller than the doses 

typically administered with other in-

sulins. Th ey posit that administration 

of these small amounts of insulin 

may be problematic for owners and 

may increase the risk of overdosage 

and hypoglycemia. Th ese small doses 

also pose a challenge when dosage 

adjustments are required and, as a 

result, greater increases in dosing are 

often made. 

Th e study authors recognize 

limitations of the study such as the 

small number of dogs enrolled as 

well as the lack of standardization 

of diet and exercise. Th e researchers 

hypothesize that inconsistency of 

the diet may also have contributed to 

the variable glucose nadir observed 

among dogs. 

Take-home message
Hypoglycemia was a signifi cant con-

cern among dogs in this study and un-

derscores the need for prudent use of 

this insulin. Th e authors recommend 

that the fi rst-line insulin choice should 

be an insulin approved for use in dogs 

with diabetes mellitus (i.e. Vetsulin). 

For cases in which insulin detemir 

is being administered, the authors 

recommend using a detemir-specifi c 

insulin diluent to allow better control 

of dosing, particularly in dogs < 10 to 

15 kg. Th ey note, however, that this 

diluent is not readily available, so they 

recommend not using insulin detemir 

in dogs weighing < 10 to 15 kg. 

Dr. Garcia’s take: Also note that 

this was not a head-to-head compari-

son with other currently available in-

sulin preparations used to treat canine 

diabetes. Conclusions as to which 

insulin will provide optimal control 

cannot be drawn at this time. 

Fracassi F, Corradini S, Hafner M, et al. 
Detemir insulin for the treatment of 
diabetes mellitus in dogs. J Am Vet Med 
Assoc 2015;247(1):73-78. 

Parameters for assessing 
the effi cacy of insulin detemir

Good Moderate Poor

Median blood glucose 
concentration (mg/dl)

< 234 234 to 306 > 306

Serum fructosamine 
concentration (μmol/L)

< 450 450 to 550 > 550

Owner observation of 
polyuria, polydipsia

Absent
Present but 
improved

Present and 
unchanged

TABLE 1
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known tympanic perforation (see Precautions).
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florfenicol, terbinafine or corticosteroids.
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medications out of reach of children. Consult a 
physician in case of accidental ingestion by humans. 
In case of accidental skin contact, wash area 
thoroughly with water. Avoid contact to the eyes.

Precautions: Do not administer orally. The use  
of OSURNIA in dogs with perforated tympanic 
membranes has not been evaluated. The integrity  
of the tympanic membrane should be confirmed 
before administering this product. Reevaluate the 
dog if hearing loss or signs of vestibular dysfunction 
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chemistries returned to pre-treatment levels in one dog, 
while no follow up was performed for the second dog.

To report suspected adverse drug events, contact 
Elanco Animal Health at 1-800-332-2761. For 
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AnimalVeterinary/SafetyHealth. For technical 
assistance, contact Elanco Animal Health at 
1-800-332-2761.

Effectiveness:
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with a placebo control (vehicle without the active 
ingredients). 159 dogs were treated with OSURNIA 
and 76 dogs were treated with the placebo control. 
All dogs were evaluated for safety. Treatment (1 mL) 
was administered to the affected ear(s) and repeated 
7 days later. Prior to the first administration, the ear(s) 
were cleaned with saline but not prior to the Day 7 
administration. Six clinical signs associated with otitis 
externa were evaluated: pain, erythema, exudate, 
swelling, odor and ulceration. Total clinical scores 
were assigned for a dog based on the severity of 
each clinical sign on Days 0, 7, 14, 30 and 45. Success 
was determined by clinical improvement at Day 45. 
The success rates of the two groups were significantly 
different (p=0.0094); 64.78% of dogs administered 
OSURNIA were successfully treated, compared to 
43.42% of the dogs in the placebo control group.
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© 2013 Novartis Animal Health US, Inc.
OSURNIA is a registered trademark of Novartis AG

Manufactured for: Novartis Animal Health US, 
Inc., Greensboro, NC 27408 USA
Eli Lilly and Company has purchased the Novartis 
Animal Health business to be combined with Elanco, 
Lilly’s animal health division.
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From “that smell” to potential ear 
hematomas and ablations, otitis 
externa can be a tricky clinical 
challenge. Wayne Rosenkrantz, 
DVM, DACVD, answers some of the 
most common questions about his 
approach to the management of this 
odorous condition.

You could 
be doing it

Otitis externa management: 
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Q. To clean or 

not to clean ears 

in the clinic?

A. Cleaning ears is 
important, and most cases of 
otitis externa require some de-
gree of ear cleaning or fl ushing 
before therapy. Excess debris 
and purulent material left in the 
ear prior to therapy can reduce 
the effi cacy of your therapy. In 
addition, without cleaning you 
often are unable to perform a 
complete examination of the 
ear canal.

Q. What if you just can’t see 

that tympanic membrane?

A. If the tympanic membrane 
cannot be visualized, then 
perform further cleaning and 
fl ushing. Most optimally, this 
should be done under sedation 
or anesthesia and may require 
a combination of tube fl ushing, 
ear loops and video otoscopy. 
If the tympanic membrane is 
documented to be ruptured 
or you suspect it is ruptured, 
this can infl uence the type of 
therapy that is applied into the 
ear canal. Certain cleansers 
and antimicrobials are more 
contraindicated when the tym-
panic membrane is ruptured 
and more likely to create an 
ototoxic reaction.

Q. Should we 

do culture and 

sensitivity testing 

on newly diagnosed 

cases?

A. I do not perform a 
culture and sensitivity 

in every case of otitis 
externa. I start with 
my otoscopic and 
cytologic examina-

tions and my review 
of the history of medi-

cations previously used to 
base my decision on whether 
culture and sensitivity testing is 
indicated.

Culture and sensitivity test-
ing does not always isolate 
the entire bacterial population 
or yield accurate sensitivity 
testing depending on the site 
or level in the ear from where 
the sample was taken. When I 
do take samples, I like to put a 
small amount of sterile saline 
solution in the ear, massage the 
canal, aspirate a small amount 
of the fl uid out, and then use 
this fl uid to do my culture and 
sensitivity testing.

Q. What are you fi nding 

are the most common 

pathogens causing infection 

in otitis externa cases these 

days?

A. The most common patho-
gens in dogs include yeasts 
(Malassezia species) and bac-
teria (Staphylococcus, Pseudo-
monas, Escherichia and Proteus
species).

Q. What do you experience 

as the biggest obstacle 

for successful outcome of 

treating otitis externa?

A. Controlling the underlying 
primary cause for the otitis. If 
you identify and control the pri-
mary disease, then success is 
more common. Early identifi ca-
tion and control of infection and 
underlying disease is critical to 
avoid more chronic proliferative 
changes.

Another important issue is 
owner compliance and getting 
clients to properly treat and 
medicate the ears.

Q. What are some common 

underlying causes of 

chronic otitis externa?

A. Both atopic dermatitis and 
adverse food reactions are 
common primary diseases for 
otitis externa. After looking at 
the history and physical exami-
nation fi ndings, I may pursue 
one of these diseases more 
than the other. For example, 
adverse food reaction cases 
are more commonly year-round 
and may also have a concur-
rent history of gastrointestinal 
abnormalities.

Q. How important do you 

think it is to caution owners 

about the possibility 

of recurrence of otitis 

externa?

A. It is extremely important. 
This is particularly true when 
you are dealing with underlying 
primary diseases that are not 
well-controlled. Without proper 
control and management of the 
underlying disease, recurrences 
are highly likely. In clinical 
practice this is most commonly 
due to poorly controlled atopic 
dermatitis or adverse food 
reaction cases. 
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We all know about ear 

infections and we have 

all had clients frustrated 

because of them. People like 

speedy resolutions and they think 

that if you are a good vet, you’ll 

just “fi x” it. But that’s neither ear

nor there. Turn otitis cases from 

a pain in the ear into a place where 

your care and compassion can really 

shine with these three tips.

Manage 
expectations.

Make sure that owners know that ear 

infections are no picnic. At the very 

fi rst visit for the ears, warn clients that 

you are probably beginning a journey 

together. And no, not a walk in the 

park. Explain that there can be under-

lying factors for ear itching and infl am-

mation that can only be managed, not 

cured—but that you are their partner 

in the process.

Do your diagnostics.
Off er to do all the suggested 

diagnostics: ear cytology, culture and 

sensitivity, etc. beginning at the initial 

visit. Clients might not agree to the 

entire workup at the start, but you are 

planting the seed right away. Make the 

standard full workup a part of your 

treatment plan and make sure all staff  

members understand those recommen-

dations. Each step should be explained 

and every team member needs to be 

aware of the rationale behind the steps 

in order to answer client questions.

Don’t bail. Schedule 
the freaking rechecks. 

Make sure that you follow up with 

owners about their dog’s response to 

treatment. Don’t just leave them to 

their own devices—an easy thing to 

do when it comes to ear visits—which 

results in you feeling like a careless and 

ineff ective veterinarian and veterinary 

team. DO NOT DO THAT. You need 

to know if the ears responded to your 

fi rst-line treatment plan and you need a 

maintenance schedule. Build a recheck 

visit into the cost of your initial otitis 

examination so that when you call you 

can explain that follow-up was so cru-

cial that it was already included in the 

price of the fi rst visit. Th e maintenance 

plan, which can include applying drops 

or cleaning, helps the dog in multiple 

ways because it forces the owner to 

really look in the ears and to take own-

ership of some of the success (or failure) 

of your treatment plan.

Ear infections totally suck (and um, stink, while we’re 
at it). Get clients on board with better care, and 
together you’ll make otitis ear-relevant. 

Tips to keep otitis from 
being a total pain in the ear? 
Sounds good.
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Q I frequently see cats 
presented for wellness 

evaluations that have unilat-
eral or bilateral ceruminous 
otitis externa. These cats’ 
aural pruritus ranges from 
none to severe; most cats 
have minimal or no pruritus. 
Cytologic examination often 
reveals Malassezia species. 
Please comment on this prob-
lem—the cause, the therapy, 
and your views.

ARegarding the cause and 
treatment of ceruminous 

otitis externa in cats, remember 
that otitis externa, regardless of 
the type of discharge, 
is a sign of an under-
lying disease. So you 
need to consider 
both primary and 
perpetuating factors.

Primary factors—
such as Otodectes
species, cutaneous 
adverse food reac-
tions, environmen-
tally triggered atopic 
dermatitis, and aural 
polyps—cause otitis 
externa. Perpetuating 
factors do not initiate 

the problem but will cause the 
disease to continue unless they 
are also treated. Perpetuating 
factors include:

>>> Bacteria (cocci, most 
commonly Staphylococcus 
pseudintermedius [acute infec-
tions]; beta-hemolytic strepto-
cocci and rods, most commonly 
Escherichia coli, Pseudomonas
species [chronic infections]; 
and Proteus, Klebsiella, and 
Corynebacterium species)

>>> Fungi (Malassezia 
pachydermatis, which may 
cause a hypersensitivity reac-
tion; therefore, small numbers 
may be relevant)

>>> Progressive patho-
logic changes (e.g., fi brosis 

or hyperplastic ceruminous 
glands from chronic in-

fl ammation)

>>> Otitis media
>>> Contact hypersensitiv-

ity or irritant (identifi ed when 
an owner reports at a recheck 
examination that the pet was 
doing well the fi rst three to 
fi ve days of treatment but now 
resents having its ear treated; 
typically on this examination 
an erythematous papular 
eruption is present on the 
pinna). 

>>> Treatment errors (most 
commonly undertreatment)

So when I diagnose otitis 
externa in a cat that has never 
had skin or ear disease in the 
past, I eliminate Otodectes spe-
cies as the cause and always 

treat the perpetu-
ating factor. I also 
discuss with the 

owner the pos-
sibility of needing 

to perform other 
diagnostic tests if the 
otitis recurs or does 
not resolve. In those 
cases, I investigate 
the primary factor in 

addition to treating the 
perpetuating factor.

— Paul Bloom, DVM, 

DACVD, DABVP

Although you 
probably aren’t 
seeing many cats 
with ear disease, 
check out this 
Q&A with Dr. Paul 
Bloom for more 
on otitis in cats. 

Don’t forget about the 

The incidence 
of ear disease 
in the cat is 
reported as 

Though no stud-
ies have com-
pared chronic 
otitis I would 
speculate that 
is even much 
lower compared 
to dogs. The rela-
tive importance 
of Otodectes is 
also greater in 
cats than dogs 
which likely 
contribute to this 
observation. —
Craig E. Griffi n, 
DVM, DACVD.

cats!

much 
lower than 
in the dog.

2-6%

GETTY IMAGES/CARLOS GOMEZ BOVÉ
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Whether caused by chronic ear 

infections, injury or plain old age, 

hearing loss doesn’t mean a dog 

can’t live a happy, fulfi lling life. If you have 

patients suff ering from hearing loss and cli-

ents who need information on how to cope, 

try using this handout. With it, pet own-

ers will learn eff ective communication and 

proper care for their hard-of-hearing pup. 

Dogs suffering from hearing loss can still live happy lives. Help pet 
owners learn how to care for their hard-of-hearing pup.

What did you say?
Helping clients to better 
understand hearing loss

DON’T MISS THIS:
Licking, itching, 
scratching, biting, 
head-shaking, red-hot 
sore spots ... derma-
tology cases are be-
yond uncomfortable 
for the pet, the owner 

and often, the veterinary team. They 
can be confounding and frustrating for 
everyone (not to mention, every pet) 
involved. But we’re encouraging you 
to approach your dermatology cases 
armed with all the tools you might need 
to bring about sweet relief from all 
that scratching. Get what you need at 
dvm360.com/dermatologytoolkit. 

Scan the 
QR code to 
download 

this handout.
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OTITIS

All ears over here:
What’s otitis?
Ear problems are no fun for dogs OR their owners. Educate your 
client about how otitis externa affects their dog and offer tips on 
kicking ear problems for good.

Ear problems in dogs can be notori-

ously diffi  cult to treat, and often 

those diffi  culties boil down to 

seeing a dog for regular rechecks. Since 

we all know that getting clients back in for 

ear problems can be an uphill battle, it’s 

imperative that you educate pet owners 

about otitis and the importance of regular 

rechecks. Here’s where dvm360.com comes 

in—try giving this handout to your client 

after your next otitis diagnosis. It covers 

what clients need to know about medica-

tion, diet, ear cleaning, pain management 

and protecting against recurring infection. 

80%
of dogs who have environmentally 

triggerd atopic dermatitis have 
concurrent otitis externa.

Source: Paul Bloom, DVM, DACVD

Scan the QR code 
to download this 
handout now.

To download these free handouts for 
your clients, head over to 
dvm360.com/otitistoolkit.
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WANT MORE TOOLS?
We’ve got ‘em. Just head over to 
dvm360.com/otitistoolkit  

for more can’t-miss tips.
OTITIS

Gather your supplies
Before attempting to clean your 

patient’s ears, be sure to have all neces-

sary supplies ready. If you’re using 

an exam table, put a blanket down to 

make it more comfortable. We used 

a pheromone spray on the blanket to 

help create a calmer environment. If 

your patient will take them, it’s always 

a good idea to have treats ready to help 

your patient feel more at ease. 

Remember less is 
almost always more

When you’re able, try to use the least 

amount of restraint to help your 

patient feel calm and less defensive. 

Speak in a low and encouraging voice.

Treat the pet
Before attempting to clean the 

patient’s ears, try offering treats to 

start the process off on the right paw!

Keep treating  
while you treat

Using minimal restraint and continu-

ing to give treats, begin cleaning your 

patient’s ears.

Treat a little more
Be sure to offer treats after-

ward as well to reward the pet’s good 

behavior!

We’re all ears to learn about this five-step, lower-stress 
approach to cleaning a pet’s ears in veterinary practice.

Low-stress ear cleaning
A pictorial guide to

1 2

3

4 5

By Ciera Miller, CVT
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OTITIS
For these tips and much more, go 
to dvm360.com/otitistoolkit.

Famous (and famously funny) dermatologist 
Dr. Paul Bloom is here with genius tips that 
are both practical and clinical—and sure to 
help you with those frustrating otitis cases. 

Dogs are liars.
We’ve all seen dogs who come in for routine exams that 

have ear disease—which is why you have to make check-

ing the ears a priority, says Dr. Bloom, even when 

the client swears the dog isn’t showing clinical 

signs. Scan to listen to his tip.

Quit plucking that hair.
In which Dr. Bloom warns against the rampant 

plucking of hair from dogs with normal, nonin-

fected ears. Don’t do it. Scan to listen why.

Ear problems make 
you wanna shoot yourself.
We’ve all been there ... you have a bad day and something 

scathingly honest slips out of your mouth. Dr. Bloom under-

stands the frustration when it comes to treating ears—after 

all, a dog can “have pus pouring out of its ears” and the own-

ers barely blink an eye. Hear his impromptu script 

on talking to clients about ears by scanning the 

code, right. 

We’re undertreating ears and 
it’s (partly) your fault
Perpetuating factors of otitis externa come down to one 

root cause: Undertreatment of ears. Dr. Bloom 

suggests a few ways you can get better at re-

checks—scan to listen now. 

Shake it off .
Ear cases getting you down?

GETTY IMAGES/HANNAMARIAH



Recurring problem
Canine otitis externa has a recurrence 
rate of 50 to 60 percent, and pet 
owners become frustrated when they 
see their dogs experiencing repeated 
pain and discomfort.3

A new, easy-to-use 
treatment option
OSURNIA®��Å�VYMLUPJVS�[LYIPUHÄ�UL�
IL[HTL[OHZVUL�HJL[H[L��PZ�H�ZPTWSL�
new treatment for otitis externa in 
KVNZ���;^V�KVZLZ�WLY�LHY�ZOV\SK�
be administered in the veterinary 
JSPUPJ�VUL�^LLR�HWHY[�[V�TH_PTPaL�
Z\JJLZZM\S�KVZPUN��0U�JSPUPJ�KVZPUN�
JHU�HSZV�OLSW�LUZ\YL�[OH[�
HWWYVWYPH[L�MVSSV^�\W�VJJ\YZ�

For more information, talk to 
your Elanco sales representative 
or call 1-877-352-6261.

Important Safety Information
OSURNIA®��Å�VYMLUPJVS�[LYIPUHÄ�UL�IL[HTL[OHZVUL�HJL[H[L��PZ�MVY�V[PJ�
\ZL�VUS`�\UKLY�]L[LYPUHY`�Z\WLY]PZPVU��+V�UV[�\ZL�PU�KVNZ�^P[O�RUV^U�
[`TWHUPJ�WLYMVYH[PVU�VY�H�O`WLYZLUZP[P]P[`�[V�Å�VYMLUPJVS��[LYIPUHÄ�UL�VY�
JVY[PJVZ[LYVPKZ��(K]LYZL�YLHJ[PVUZ�VIZLY]LK�K\YPUN�JSPUPJHS�[YPHSZ�PUJS\KL�
]VTP[PUN��PUJYLHZLK�SP]LY�LUa`TLZ�HUK�[YHUZPLU[�SVZZ�VM�OLHYPUN��7SLHZL�
see product insert on p. XX�MVY�M\SS�WYLZJYPIPUN�PUMVYTH[PVU�

References
���¸=70�YL]LHSZ�[VW����WL[�KPZVYKLYZ�¹�(WY��������=L[��7YHJ[��5L^Z��(JJLZZLK����� �������
O[[W!��^^ �̂]L[LYPUHY`WYHJ[PJLUL^Z�JVT�=70�9L]LHSZ�;VW����7L[�+PZVYKLYZ������(UN\Z��1��
������¸6[PJ�J`[VSVN`�PU�OLHS[O�HUK�KPZLHZL�¹�=L[��*SPU��5VY[O�(T��:THSS�(UPT��7YHJ[����!����
��������2HKLUJL�<:(��:LW[��������¸.H\NPUN�PU[LYLZ[�PU�H�UL^�6,�[YLH[TLU[!�X\HU[P[H[P]L�
YLZ\S[Z�¹�����,SHUJV�(UPTHS�/LHS[O��+H[H�VU�Ä�SL�

�������,SP�3PSS`�HUK�*VTWHU �̀�P[Z�Z\IZPKPHYPLZ�VY�Hᄗ��SPH[LZ��<:*(*6:<�����
6:<950(��,SHUJV�HUK�[OL�KPHNVUHS�IHY�HYL�[YHKLTHYRZ�V^ULK�VY�SPJLUZLK�I`�,SP�3PSS`�
HUK�*VTWHU �̀�P[Z�Z\IZPKPHYPLZ�VY�Hᄗ��SPH[LZ��

�6:<950(�PZ�PUKPJH[LK�MVY�[OL�[YLH[TLU[�VM�V[P[PZ�L_[LYUH�PU�KVNZ�HZZVJPH[LK�^P[O�Z\ZJLW[PISL�
strains of bacteria (Staphylococcus pseudintermedius) and yeast (Malassezia pachydermatis). 

OSURNIA is administered in a 
WYLTLHZ\YLK��ZPUNSL�KVZL�[\IL�
^P[O�H�Å�L_PISL��ZVM[�[PW�[OH[�PZ�
NLU[SL�VU�H�KVN»Z�LHYZ��6:<950(�
PZ�HU�HKHW[HISL�NLS�·�UV[�H�SPX\PK�
VY�VPU[TLU[�·�^OPJO�ZWYLHKZ�
LHZPS`�^P[O�NLU[SL�THZZHNL��HUK�
the active ingredients remain in 
[OL�LHY�JHUHS�MVY�^LLRZ��

Advertisement

“Pet owner compliance 
is one of the biggest 
challenges veterinarians 
face when treating otitis 
externa in dogs. With 
26851,$��Hσ�HFWLYH�WUHDW�
ment can be administered 
in just two doses. It’s much 
more convenient for pet 
owners and will increase 
the likelihood that the 
entire treatment program 
will be completed.”

Wayne Rosenkrantz, DVM, ACVD
Animal Dermatology Clinic

Tustin, CA

Donna Solomon, DVM
Animal Medical Center of Chicago

Chicago, IL

“Cleaning and medicating 
pets’ ears once or twice a 
day for 10 to 14 days can 
be stressful for many pet 
owners. OSURNIA is a 
wonderful option because 
I professionally clean 
and treat my patients’ 
ears over a period of a 
week. Clients are thrilled 
because they’re no longer 
responsible for daily ear 
treatment. And I’m assured 
that the medication is 
properly administered.”

Take Control of Otitis Externa
Treatment from start to finish

6[P[PZ�L_[LYUH�PZ�HU�PUÅ�HTTH[PVU�VM�[OL�V\[LY�LHY��
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KVNZ�]PZP[�[OL�]L[LYPUHYPHU�1�(U�LZ[PTH[LK�VUL�PU�Ä�]L�
KVNZ�^PSS�L_WLYPLUJL�[OL�KPZJVTMVY[�VM�V[P[PZ�L_[LYUH�2
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auditory 
tube

cochlea

middle ear cavity

tympanic membrane

horizontal canal



Use these takeaways to 
manage your nasty ear cases with

Infectious otitis is a secondary occurrence and a 

perpetuating factor and needs resolution.

Identifi cation and treatment of an underlying or co-exis-

tent problem is important in all cases of chronic recurrent otitis. 

Use a systematic approach to the diagnosis and treatment.

Always base therapy upon results of otic smears and 

bacterial cultures when obtained. Th oroughly clean and dry the 

ear canal before commencing treatment.

Systemic therapy is usually indicated in otitis media cases but 

may be benefi cial in chronic cases of non-Gram negative otits 

externa and Gram negative problems excluding otitis media.

Maintenance ear fl ushing every 7-14 days can be helpful to 

avert recurrent infection in cases of chronic otitis externa.

ease.
OTITIS
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For more, visit 
dvm360.com/otitistoolkit.
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Otic gel
Antibacterial, antifungal, anti-inflammatory

For Otic Use in Dogs Only

Before using this product, please consult the 
product insert, a summary of which follows:

Caution:
Federal (USA) law restricts this drug to use by or on 
the order of a licensed veterinarian.

Indication: OSURNIA is indicated for the treatment 
of otitis externa in dogs associated with susceptible 
strains of bacteria (Staphylococcus pseudintermedius) 
and yeast (Malassezia pachydermatis).

Contraindications: Do not use in dogs with  
known tympanic perforation (see Precautions).
Do not use in dogs with a hypersensitivity to 
florfenicol, terbinafine or corticosteroids.

Warnings: Not for use in humans. Keep this and all 
medications out of reach of children. Consult a 
physician in case of accidental ingestion by humans. 
In case of accidental skin contact, wash area 
thoroughly with water. Avoid contact to the eyes.

Precautions: Do not administer orally. The use  
of OSURNIA in dogs with perforated tympanic 
membranes has not been evaluated. The integrity  
of the tympanic membrane should be confirmed 
before administering this product. Reevaluate the 
dog if hearing loss or signs of vestibular dysfunction 
are observed during treatment. Use of topical otic 
corticosteroids has been associated with 
adrenocortical suppression and iatrogenic 
hyperadrenocorticism in dogs. Use with caution in 
dogs with impaired hepatic function. The safe use  
of OSURNIA in dogs used for breeding purposes, 
during pregnancy, or in lactating bitches, has not 
been evaluated.

Adverse Reactions: The most common adverse 
reactions reported during the course of a US field 
study for treatment of otitis externa in dogs treated 
with OSURNIA with 1 tube per affected ear(s) and 
repeated after 7 days were Elevated Alkaline 
Phosphatase, Vomiting, and Elevated AST, ALT, ALP* 
*Aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), alkaline phosphatase (ALP). 
Two dogs with pre-existing elevations in ALP were 
reported to have an increase in liver enzymes (ALP, 
ALT and/or AST) at study exit. Subsequent clinical 
chemistries returned to pre-treatment levels in one dog, 
while no follow up was performed for the second dog.

To report suspected adverse drug events, contact 
Elanco Animal Health at 1-800-332-2761. For 
additional information about adverse drug 
experience reporting for animal drugs, contact the 
FDA at 1-888-FDA-VETS or http://www.fda.gov/
AnimalVeterinary/SafetyHealth. For technical 
assistance, contact Elanco Animal Health at 
1-800-332-2761.

Effectiveness:
Effectiveness was evaluated in 235 dogs with otitis 
externa. The study was a double-masked field study 
with a placebo control (vehicle without the active 
ingredients). 159 dogs were treated with OSURNIA 
and 76 dogs were treated with the placebo control. 
All dogs were evaluated for safety. Treatment (1 mL) 
was administered to the affected ear(s) and repeated 
7 days later. Prior to the first administration, the ear(s) 
were cleaned with saline but not prior to the Day 7 
administration. Six clinical signs associated with otitis 
externa were evaluated: pain, erythema, exudate, 
swelling, odor and ulceration. Total clinical scores 
were assigned for a dog based on the severity of 
each clinical sign on Days 0, 7, 14, 30 and 45. Success 
was determined by clinical improvement at Day 45. 
The success rates of the two groups were significantly 
different (p=0.0094); 64.78% of dogs administered 
OSURNIA were successfully treated, compared to 
43.42% of the dogs in the placebo control group.

NADA # 141-437, Approved by FDA
© 2013 Novartis Animal Health US, Inc.
OSURNIA is a registered trademark of Novartis AG

Manufactured for: Novartis Animal Health US, 
Inc., Greensboro, NC 27408 USA
Eli Lilly and Company has purchased the Novartis 
Animal Health business to be combined with Elanco, 
Lilly’s animal health division.

Made in UK

NAH/OSU-GEL/BS/2



Important Safety Information

OSURNIA® (fl orfenicol/terbinafi ne/betamethasone acetate) is for otic use only under veterinary 

supervision. Do not use in dogs with known tympanic perforation or a hypersensitivity to fl orfenicol, 

terbinafi ne or corticosteroids. Adverse reactions observed during clinical trials include vomiting, increased 

liver enzymes and transient loss of hearing. Please see brief summary on page XX for additional 

information.

NEW

Treating otitis externa 
just got easier. 

Just two doses per ear, 

dosed one week apart

done.  

The simple treatment for otitis externa*, with easy application. 

5  Just two doses per ear, dosed one week apart

5  Same dose for every dog

5  Single-dose tube with soft, fl exible tip 

is gentle on a dog’s ears

5  Easy application may lead to 

better compliance

Ask your Elanco Animal Health sales 

representative about OSURNIA today. 

* Associated with susceptible strains of bacteria (Staphylococcus 
pseudintermedius) and yeast (Malassezia pachydermatis).

© 2015 Elanco. OSURNIA®, Elanco® and the diagonal bar are all trademarks owned or 

licensed by Eli Lilly and Company, its subsidiaries or affi liates. USCACOSU00001-3

11 for additional 
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While reptiles have been kept 

in captivity for many years, 

improper care is still the No. 

1 reason they are brought into 

the veterinary clinic. Poor hus-

bandry can lead to metabolic 

disease, immune suppression or 

behavioral problems. Growing 

awareness of the importance 

of animal welfare in zoos and 

aquariums has also translated 

to a better understanding of the 

needs of captive reptiles as well. 

In this article, the authors 

explain that the goals of envi-

ronmental enrichment are to 

“promote species-appropriate 

behaviors, provide behavioral 

opportunities, and to provide 

animals with control of their 

environment.” In addition to 

proper husbandry techniques 

encompassing nutrition, lighting, 

temperature and housing, they 

share new information regarding 

environmental enrichment strat-

egies to ensure the health and 

longevity of reptiles in captivity. 

Reptile refreshments
Proper nutrition is integral to 

the health of captive reptiles. 

Not only does the caregiver 

need to identify and provide the 

correct diet choice based on nat-

ural diet and environment, the 

authors also discuss the ways in 

which food should be presented 

to promote proper nutrition. For 

example, food for snakes should 

be off ered with tongs to encour-

age natural striking and coiling 

behavior. On the other hand, 

other species may be encour-

aged to eat by dragging prey 

through the enclosure, burying 

the prey item or using live fi sh 

or insects. Providing species-

specifi c feeding strategies will 

also encourage activity, which 

can help with weight manage-

ment as obesity is a common 

problem among captive reptiles. 

Home sweet home
Housing is another area in 

which improvements can help 

decrease stress and minimize 

the risk of immune suppression 

and disease. New research has 

found that not only are reptiles 

able to learn, but they are eager 

to engage in learning activities. 

Stimulatory environments result 

in more activity and exhibition 

of more natural behaviors. For 

example, numerous hiding, rest-

ing and activity areas should be 

provided within the enclosure. 

Arboreal species, specifi cally, 

will benefi t from tall enclosures 

that will allow room to climb. 

Th e more room that a reptile 

has to move around in, the 

less chance of a self-infl icted 

injury and obesity and the more 

likelihood for improved overall 

health. Th e authors note that 

group housing is often not rec-

ommended as many reptile spe-

cies are solitary in the wild. Th is 

type of housing can often create 

stress and lead to aggression or 

even cannibalism. 

Snake charming, 
er, training
Behavior training is another key 

component of enrichment as 

it will facilitate daily care and 

feeding as well as reduce the fear 

and stress associated with medi-

cal interventions. Th e authors 

discuss training methods that 

include teaching an animal how 

to enter a crate by using a food 

reward as well as target train-

ing and desensitization. Th e 

most common desensitization 

technique is handling, and the 

authors note that care should be 

taken to provide a cue that han-

dling is about to happen so as 

not to damage the trust between 

the animal and the caregiver. 

Additional guidance
In addition to tips regarding 

husbandry and enrichment 

practices, the authors also pro-

vide a list of online resources 

for husbandry information, as 

well as a table containing the 

nutritional content of select 

invertebrate prey items.

Great strides have been made 

in recent years in the care of 

reptiles in captivity; however, the 

great variability among species 

highlights the need for educa-

tion of not only reptile owners 

but also of the veterinarians who 

will be caring for them. 

Wilkinson SL. Reptile wellness 
management. Vet Clin North 
Am Exot Anim Pract 
2015;18(2):281-304. 

Yes-sss! A review of better care for captive reptiles
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Tips for creating a pet-friendly practice
Creating a low-stress environ-

ment will not only make your 

patients and their owners 

happy, but will also help de-

crease the risk of injury to you 

and your staff . Th e authors of 

this article discuss why creating 

a low-stress environment will 

make patients easier to handle 

and increase offi  ce visits since 

“the perceived fear and distress 

an animal feels as a result of a 

veterinary visit is a major rea-

son why owners avoid bringing 

their pets to the veterinarian.” 

Do some 
preliminary planning 
Before you even lay hands on a 

patient, the authors describe as-

sessments you can make to help 

ensure a more positive interac-

tion. Th ese include:

Assessing the environ-

ment. Reduce visual, olfactory 

and auditory stimuli by using 

low lighting, speaking softly and 

avoiding sudden movements. 

Also consider using calming 

pheromone sprays or diff users.

Evaluating body language. 

Th is applies to the patient’s body 

language as well as your own. 

Th e authors note that animals 

nonverbally communicate their 

emotional states clearly if we lis-

ten. Th e same can be said about 

our own body language, so the 

authors recommend things such 

as turning to the side rather than 

directly facing a dog, avoid-

ing prolonged eye contact and 

avoiding leaning over a patient. 

Th e authors also provide a help-

ful table of common feline and 

canine body language postures 

and how to interpret them.

Making a handling plan. 

For example, consider stagger-

ing nonessential procedures 

over multiple, shorter visits if 

possible. Th is prioritization 

should also take into account 

the level of pain and invasive-

ness of the procedure. Th e 

authors recommend keeping 

a record of what worked and 

didn’t work with respect to han-

dling at each visit so that it can 

be used to guide future visits. 

Rethink restraint
Th e authors also review meth-

ods of restraint and recom-

mend using “the least restraint 

necessary to safely perform the 

procedure.” In addition to physi-

cal restraint, the authors discuss 

chemical restraint and provide 

protocols for both feline and 

canine patients. Th ey discuss a 

variety of handling tools such as 

muzzles, pheromones, caps that 

limit visual stimuli, towels and 

Elizabethan collars, including 

multiple photos depicting many 

of these products in action.

Counter stress with 
counterconditioning
Using counterconditioning 

methods to help mitigate the fear 

and stress of the veterinary visit 

over time is also discussed. Th is 

involves coupling unpleasant or 

negative experiences with some-

thing positive such as a highly 

palatable treat (e.g. squeeze 

cheese or chicken or turkey baby 

food). Procedures that would 

benefi t from countercondition-

ing measures include nail trims, 

otoscopic examinations, blood 

draws and injections.

Get owners involved
In addition to the methods dis-

cussed to decrease the fear and 

anxiety dogs and cats experience 

in the veterinary setting, the 

authors also provide informa-

tion to help educate owners on 

things they can do at home to 

prepare their pets for veterinary 

visits. Th ese include ways to 

make the carrier more attractive 

by using treats, familiar bedding 

and pheromones and by placing 

a towel over the carrier when 

getting in and out of the car or 

entering the clinic to decrease 

visual and olfactory stimuli.  

Herron ME, Shreyer T. The pet-
friendly veterinary practice: a 
guide for practitioners. Vet Clin 
North Am Small Anim Pract 
2014;44(3):451-481. 
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SENIOR dental care

Never too old for
good dental health
With individualized anesthesia protocols and appropriate 
monitoring, dental procedures are safer than ever 
before. Now, all senior patients can enjoy the benefi ts 
of good dental care. By Heidi Lobprise, DVM, DAVDC

The prevalence of peri-

odontal disease increases 

as age increases and as 

body weight decreases (large 

dogs versus small dogs).1 Similar 

to other chronic processes, 

particularly ones with 

tissue loss (gingival and bone), 

this disease is likely to worsen 

without intervention until 

the fi nal phase of periodontal 

disease—tooth loss. Th e coinfl u-

ence relationship of dental 

disease with diabetes 

and renal disease 

underscores the im-

portance of addressing 

issues in senior animals 

before they cause more 

problems.2

Dentistry and blood 

work can help support 

each other’s eff orts: if 

a recent senior diagnostic 

screening has been per-

formed, now would be 

a good time to get 

the patient’s dental 

work accom-

plished. If dental 

care is needed, 

now would be 

a good time to 

update the patient’s 

laboratory values, espe-

cially if this screening had been 

declined in the past. While not 

common, it is possible to pick 

up on underlying, occult disease 

when performing a patient’s 

preoperative screening. 

AS PATIENTS GET 
LONG IN THE TOOTH
Periodontal disease has an 

increased incidence in senior 

animals, as do any of the dental 

conditions that can increase 

over time, such as tooth resorp-

tion or stomatitis in cats. Exten-

sive periodontal disease that 

has destroyed mandibular bone 

at the level of the fi rst molar 

can lead to pathologic fractures, 

sometimes bilaterally, that have 

insuffi  cient osseous structure 

for stabilization (Figure 1).

Senior cats may exhibit a 

thickening of the alveolar bone 

surrounding the canine teeth, 

especially the maxillary ones, 

with a concurrent super-erup-

tion of the teeth, making them 

look longer than normal. Th is 

chronic osteitis or alveolitis may 
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be minor, with periodontal man-

agement suffi  cient for treatment. 

If the tooth is mobile or the sur-

rounding tissues are infl amed, 

extraction may be best. 

Oral tumors are also seen 

more frequently in senior 

patients, and early detection 

and identifi cation of any masses 

can provide the only possibil-

ity for adequate treatment. 

In dogs, melanocytic tumors, 

fi brosarcomas and squamous 

cell carcinomas are some of the 

most frequent masses found, 

while the three forms of squa-

mous cell carcinoma (gingival, 

lingual, tonsillar) are the most 

common masses found in cats.

CONCURRENT 
CONCERNS 
TO CHEW ON
Th e increase in periodontal dis-

ease in senior animals warrants 

professional care, but comor-

bidities can make the necessary 

anesthetic procedures potential-

ly risky. In rare instances, disease 

is so severe or unresponsive to 

management that dental care 

should be avoided completely. 

However, most cases can 

be evaluated preoperatively to 

identify underlying issues, and 

those identifi ed disease pro-

cesses can be treated to return 

the patient to a more stable con-

dition to decrease the risk the 

anesthetic procedure would en-

tail. In each patient, the risk of 

retaining the dental disease and 

its potential eff ects on the rest 

of the body should be weighed 

against the risk of treatment. 

Typically, the benefi ts of treat-

ment outweigh the risks.

THE DRILL 
BEFORE YOU DRILL
Individualized treatment 

plans are essential for senior 

and geriatric patients—from 

preoperative evaluation and 

stabilization therapy (if needed) 

to the immediately preopera-

tive and perioperative periods. 

Comparisons can be made to 

guidelines for people for dental 

procedures, including the 

benefi t of preoperative labora-

tory screening, but we have to 

realize that our patients cannot 

tell us how they are feeling. 

Anesthetic risk 
classifi cation
Identifying the patient’s Ameri-

can Society of Anesthesiologists 

(ASA) physical status classifi -

cation is a good starting point 

when evaluating patients in 

the mature, senior or geriatric 

categories. Th is classifi cation 

will help you determine which 

assessments should be per-

formed. Patients classifi ed as 

ASA I or II might require basic 

blood work, a urinalysis and an 

electrocardiogram (ECG), while 

patients classifi ed as ASA III, 

IV or V might require addi-

tional diagnostic testing. Urine 

output (1 to 2 mg/kg/hour is 

normal) monitoring is seldom 

performed but can provide 

benefi cial information.

Preoperative 
medications 
and fasting 
It is important to discuss 

preoperative medications with 

owners, including identifying 

which medications could aff ect 

>>>1. An intraoral radiograph showing a pathologic fracture of the left mandible due to 
periodontal bone loss.
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anesthetic and analgesic drugs. 

Decisions may have to be made 

about which medications can be 

given the day of the procedure.

Discuss fasting with owners 

of diabetic patients. If a small 

morning meal is necessary to 

maintain glucose concentra-

tions, it should be no more than 

half the typical amount, and 

induction of anesthesia should 

be delayed by at least four to 

six hours. Th e morning insulin 

dose should also be halved, 

though water can be off ered 

until presented at the clinic. 

Check blood glucose con-

centrations at induction and 

recovery; if a procedure is 

prolonged, intraoperative con-

centrations may be checked as 

well. Consider a constant-rate 

infusion (CRI) of regular insulin 

and dextrose fl uids to maintain 

a consistent hyperglycemia.3 

For most patients, food 

should be stopped the evening 

before, but small amounts of 

water can be given until they 

are admitted to the hospital. 

Antibiotics
Antibiotic use and selection 

will always generate plenty of 

discussion. Again, while dental 

recommendations for people 

should be considered, our 

patients have the additional 

complication of anesthesia, 

with possible hypovolemia, 

hypotension or hypothermia, 

so each patient’s treatment plan 

should be individualized. 

If the patient has some sys-

temic risk (e.g. cardiac disease, 

borderline renal disease), it may 

be appropriate to give that pa-

tient a broad-spectrum antibi-

otic (e.g. amoxicillin-clavulanic 

acid) just before the procedure 

(four to six hours) or to admin-

ister intravenous ampicillin or 

amoxicillin during the proce-

dure. In my experience, in some 

patients with extreme dental 

infection, a course of antibiotics 

in the weeks or days before the 

procedure, such as clindamycin, 

has greatly improved the health 

of the patient’s dental tissues—

and also the patient’s health. 

Pain management 
Another important aspect of 

dental care is pain management. 

Appropriate administration of 

preoperative agents can reduce 

the patient’s anxiety and stress 

in the preoperative stage, which 

could have a positive eff ect on 

stress-induced immunosup-

pression. If a patient is given ap-

propriate, eff ective preoperative, 

multimodal analgesia combined 

with local and regional blocks, 

then the dose of general anes-

thetic needed for the patient can 

usually be reduced signifi cantly. 

If nonsteroidal anti-infl amma-

tory drugs are given (only to 

patients with no evidence of 

renal malfunction), perfusion 

with fl uids is important. 

For local and regional anes-

thetic blocks, calculate the total 

dose, particularly in small dogs 

and cats. Bupivacaine (0.5%) 

premixed with epinephrine 

(1:200,000) provides analgesic 

eff ects for longer with some 

hemorrhage control but should 

not be given to patients with 

contraindications (cardiac ar-

rhythmias, hyperthyroidism). It 

also needs to be placed 10 to 20 

minutes before the extraction or 

periodontal procedure for maxi-

mum eff ectiveness. Lidocaine 

does not last as long but provides 

analgesic eff ects more quickly. 

WHILE YOU’RE AT IT: 
PERIOPERATIVE CARE
Perfusion before and throughout 

the procedure is critical in den-

tal anesthetic cases to maintain 

adequate blood volume, particu-

larly for renal function. An initial 

appropriate intravenous crystal-

loid fl uid bolus (5 to 10 mg/kg) 

may be provided preoperatively 

with 5 to 10 mg/kg/hour for 

a maintenance dose. Cardiac 

patients might have decreased 

ability to compensate for normal 

and excessive fl uid volumes, so 

monitor patients closely for any 

signs of overhydration, including 

increased pulmonary sounds 

or even abnormal packed cell 

volume. Intraoperative fl uid 

replacement will off set the loss 

of water from evaporation and 

third space losses into trau-

matized tissues and will even 

replace volume lost to hemor-

rhage in some cases.

Maintaining a patient’s body 

temperature during a dental 

Get clients 

to testify!

Hear all about 
how Dr. Lobprise 
uses client 
testimonials to 
help other clients 
overcome their 
fear of anesthesia 
in their senior pets 
at dvm360.com

/DentalTestify.
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procedure can be quite chal-

lenging: many patients are old 

and small, and the oral cavity is 

constantly wet or being rinsed. 

Geriatric patients in particular 

can have exaggerated hypo-

thermia with a decreased basic 

metabolism rate. Body tem-

peratures less than 98 F (36.7 

C) can alter mentation, the 

patient’s immune competency 

and wound healing. Decreased 

body temperature can also af-

fect recovery time. 

Keep the patient as dry as 

possible and provide patient 

warming devices when ap-

propriate. Passive and active 

surface rewarming with warm 

water blankets, air warming 

devices or conductive fabric 

blankets can be helpful, as can 

active core rewarming with 

warmed isotonic fl uids. 

Patient monitoring 
Th e reason I have confi dence in 

safe anesthesia is the combina-

tion of individualized analgesia 

and anesthesia protocols and 

the level of patient monitoring 

that can be provided. Gen-

eral anesthesia depresses many 

systems that may already be 

compromised—respiratory, 

cardiovascular, central nervous, 

thermoregulatory, hepatic and 

renal, to name a few. Monitoring 

should be constant throughout 

the procedure and into the post-

operative period, where most 

unexpected deaths occur. 

And keep in mind that with 

all the advances in monitoring 

equipment available, the best 

monitor is still a good technician. 

Observing the general parame-

ters and readings from monitor-

ing equipment provides the best 

assessment of the depth of an-

esthesia and indicates when in-

tervention is needed. Heart and 

respiration rates recorded every 

fi ve minutes can be combined 

with pulse oximetry and blood 

pressure values, carbon dioxide 

concentrations, capnograph 

readings, body temperature 

and continuous ECG readouts. 

Central nervous system evalu-

ation of the muscle tone of the 

jaw and eye position or palpebral 

refl ex are more subtle indicators 

of anesthetic depth. 

Lengthy procedures
A dental procedure can be 

lengthy, which may lead to 

concerns about decreasing 

body functions as time goes on, 

particularly in senior patients. 

Maintaining perfusion and blood 

pressure with fl uids can decrease 

body temperature, as can mois-

ture associated with the dental 

procedure. Keep anesthetic 

concentrations as low as possible 

to help maintain blood pressure 

without waking the patient. 

Some situations—either 

because of the patient’s body 

systems, the length of time 

needed or the extent of treat-

ment needed—could neces-

sitate staging the procedure, 

completing a portion of the 

surgery at a later date. 

Anticipate 
emergencies
Anticipate emergency situ-

ations ahead of time with 

printed protocols for the com-

mon drugs that may be needed 

in such events (visit csuvth.

colostate.edu/emergencydrug-

calculator). Regular monitoring 

should highlight any trends in 

parameter changes that could 

precede an emergent event, and 

if patient response is inad-

equate, immediate recovery 

should be instigated. 

A GENTLE RECOVERY
Patient monitoring should not 

end when the anesthesia is 

turned off  or when the endotra-

cheal tube is removed. In fact, 

since the patient is not ob-

served as closely as during the 

perioperative period, recovery 

is often when adverse events 

Keep in mind that with all 

the advances in monitoring 

equipment available, the best 

monitor is still a good technician.

Dental 

Essentials 
Get your patients’ 
oral cavities back 
in biting form 
again with our 
curated collection 
of articles on 
periodontal disease 
and extractions at 
dvm360.com/

DentalEssentials.
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happen, sometimes leading to the 

patient’s death. 

Brachycephalic patients, in par-

ticular, should be closely monitored. 

Because the challenges to their air 

passages return once the tube is 

removed, the tube should remain in 

place for as long as possible. 

Any swelling, hemorrhage or 

pain fl are-up can add to the patient 

morbidity. In patients with emergent 

delirium, a very low dose of dexme-

detomidine (no more than 0.1 ml in a 

large dog) may be administered (if it 

is not contraindicated) to help relieve 

anxiety, stress and pain for a smooth-

er, slower recovery. If a patient shows 

marked pain beyond that, additional 

opioids may be required. 

If the patient had issues with hypo-

tension during the procedure, fl uid 

administration and even inotropes 

may be considered postoperatively, 

with close monitoring. Bradycar-

dia may be present because of the 

eff ects of anesthesia, as well as any 

prolongation of hypothermia. If any 

medication (e.g. an alpha
2
-adrenergic 

agonist) was given, a reversal agent is 

recommended, and an anticholinergic 

may be given with caution. Providing 

a safe means of keeping the patient 

warm and dry is also recommended. 

Monitoring urine output—either 

a specifi c measurement or encour-

aging conscious voiding—can help 

you determine if additional fl uids 

are needed. With small patients and, 

certainly, those with diabetes mellitus, 

monitoring blood glucose concentra-

tions during and after anesthesia can 

point out those patients that might 

need additional treatment. 

FOLLOW-UP CARE: 
NOT JUST LIP SERVICE
Returning patients to normal function 

as quickly as possible helps the recov-

ery process. Discuss proper adminis-

tration of postoperative medications 

(analgesics, antibiotics) with owners 

and have the owners encourage pa-

tients to eat and drink small amounts 

that evening, though the food may 

need to be softened. Supplemental 

feeding may be necessary (e.g. syringe 

feeding, percutaneous endoscopic 

gastrostomy tube), depending on the 

patient. A phone recheck the next day 

and a physical examination in two 

weeks allow you to continue monitor-

ing the patient and develop a plan for 

ongoing management. 

A LAST BITE OF ADVICE
While senior animals may present 

with particular circumstances that 

make anesthesia planning more 

complicated, in most instances, ap-

propriate patient evaluation and care 

will provide an opportunity for good 

dental care. If dental health can be im-

proved in a senior patient, its overall 

health is likely to improve as well. 
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