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Anesthesia and 
Pain Management
By sTAcEy okE, DVM, Msc, AnD cHrisTy WEsT

General Anesthetics in horses: 
Inhalants and Injectables

The basic strategies for general anesthe-
sia in horses—gas (inhalant) vs. injectable 
(intravenous) medication—might soon be 
sharing and/or trading places on the pop-
ularity scale, according to Ann Wagner, 
DVM, MS, Dipl. ACVA, ACVP, of Colorado 
State University. She discussed balancing 
general and intravenous anesthetics. 

Before the 1970s, injectables were “of-
ten all we had, and often associated with 
prolonged and/or violent recoveries,” she 
recalled. “Equine anesthesia was pretty 
scary in those days. In the 1960s, halot-
hane (inhalant) became popular. In the 
1970s, xylazine and ketamine revolution-
ized equine anesthesia. Today, halothane 
has given way to isoflurane and other 
gases, but because of the cardiovascular 
consequences of inhalants plus the unpre-
dictable or rough recoveries, there is inter-
est again in using intravenous anesthetics 
to supplement or replace inhalants.”

A few factors affect the decision to use 
inhalant vs. injectable anesthetic, she  
noted. These include:
■  The equipment needed (anesthesia ma-

chine required for inhalant anesthetic).
■  Muscle relaxation required for the pro-

cedure (gas gives better relaxation).
■  Duration of the procedure (most vets are 

not comfortable with using injectables 
for more than an hour, she explained).

■  Cardiopulmonary effects (inhalants tend 
to cause more severe depressive effects, 
which can lead to muscle damage). 

■  Recovery quality (inhalants tend to lead 
to rougher recoveries).

■  Stress on the horse (inhalants tend to 
cause more stress).

■  Higher risk of death with inhalant an-
esthesia (almost 1% of cases in one  
study, and roughly three times greater 

risk than with injectables).
Wagner went on to compare the usage 

and benefits of several intravenous anes-
thetic medications for different situations, 
specifically short-duration anesthesia (20 
minutes or less) and longer duration (more 
than 20 minutes). For the first case, she 
reported that xylazine premedication fol-
lowed by ketamine anesthesia induction, 
possibly with diazepam for muscle relax-
ation, is the most common technique used 
in the United States. This yields about 16 
minutes of general anesthesia, with horses 
standing afterward in about a half-hour. 

When anesthesia is needed for more than 
30 minutes, but less than an hour, Wagner 
recommended a continuous rate infusion 
to maintain a more stable level of anesthe-
sia compared to intermittent doses.  

“Any animal can become hypoxemic 
(experiencing decreased partial oxygen-
ation of blood) when lying flat out under 
anesthesia, particularly horses with their 
large size,” she noted. “With a low respi-
ration rate they can get very low blood  

oxygen levels, particularly at higher alti-
tudes. Consider providing oxygen for foals, 
horses with chronic obstructive pulmonary 
disease or heart murmurs, or for any horse 
undergoing a prolonged procedure.” 

She also noted that in quiet settings, 
horses tend to require less anesthetic com-
pared to busy settings. The same is true 
with standing sedation.

For procedures more than an hour, 
Wagner recommended inhalant anesthe-
sia under hospital conditions. She cau-
tioned that blood pressure tends to drop 
quite a bit in horses on inhalants, noting 
that more than 80% of their horses on in-
halants receive some type of support for 
their blood pressure. 

The choice of anesthetic doesn’t have to 
be one or the other, however. Wagner de-
scribed “balanced anesthesia” (also called 
partial intravenous anesthesia) where both 
inhalants and injectables are used with the 
following goals: 
■  Less cardiovascular depression than  

inhalants alone.

For procedures more than an hour, Dr. Ann Wagner recommended inhalant anesthesia under  
hospital conditions, with careful monitoring.
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■  Decreased stress response compared to 
inhalants alone.

■  Improved anesthesia quality compared 
to either type alone.

■  Improved quality of recovery.
Wagner went on to discuss in detail the 

various injectable and inhalant anesthetic 
drugs available for use in horses (includ-
ing the propofol that was implicated in  
Michael Jackson’s death). 

“There are numerous drug combina-
tions that can be used to produce general 
anesthesia in horses,” she said. “Currently, 
there is no single perfect method that is 
uniformly reliable and safe, particularly 
for long-term anesthesia. However, the de-
velopment of newer injectable drugs and 
continuing studies into their use for total 
or partial intravenous anesthesia promise 
further improvements in the near future.”

Painkillers and Analgesics
“There has been a large increase in 

awareness of treating pain in horses; many 
practitioners want to know how to do it 
better,” said Nora Matthews, DVM, Dipl. 
ACVA, of Texas A&M University, who dis-
cussed current analgesic (painkiller) use in 
horses.

Analgesics help an injured or ill horse 
feel better, eat more, lose less weight, stay 
in the hospital for a shorter time, and often 
avoid chronic pain, she explained. Poten-
tial disadvantages include that the horse 
might make the injury worse by being too 
active because he doesn’t hurt as much, the 
fact that painkillers can slow down the gas-
trointestinal tract (potentially contributing 
to colic), the high cost of many painkillers, 
and the fact that masking pain can also 
mask worsening of the condition. 

Vets must assess equine pain by evalu-
ating physical mechanisms (such as heart 
rate and levels of cortisol, often called the 
stress hormone), responses to pressure 
on the sore area, changes in force plate 
results for lameness cases, and changes 
in behavior. One of the hardest things 
about studying pain in horses is that there 
are various systems for grading pain and 
improvement; it’s much more difficult to 
objectively assess pain than “harder” tar-
gets such as levels of substances in the  
bloodstream. 

Painkillers can be given in two main 
ways: systemically (orally, intravenous-
ly, intramuscularly, etc.), or locally to 
block pain in a specific area of the body.  

Matthews expressed hope for the newer 
transdermal (through the skin) analgesic 
options, which are less invasive than many 
other administration routes and, thus, bet-
ter tolerated by horses and their owners. 

Non-steroidal anti-inflammatory drugs 
such as Bute (phenylbutazone) and Bana-
mine (flunixin meglumine) are the “main-
stays” of equine analgesia as they reduce 
the pain of inflammation, reported Mat-
thews. However, there are many other 
classes of analgesics used in horses and 
many ways to give them; she described the 
advantages, disadvantages, and modes of 
action of all of them. 

“Balanced analgesia is important, in 
which we use several different drugs that 
work on different receptors,” she noted. 
“Lower doses of each drug equal fewer 
side effects.”

She advised treating pain early when 
possible, rather than waiting until a horse 
is three-legged lame or refusing to eat. “If 
we wait until pain is agonizing, then we 
often can’t control it,” she explained. “This 
should be expected from what is known 
about pain. Our expectations for analge-
sics must be realistic, and we should mea-
sure food and water consumption (to note 
any changes that might be due to signifi-
cant pain).”

Matthews finished her talk with the fol-
lowing wish list for equine painkillers: 
■  Universal pain scoring system for horses 

so all veterinarians and researchers are 
on the same page when evaluating and 
comparing analgesic effects. 

■  Practical analgesic delivery methods. 
■  More formulations of currently used 

drugs so they can be given via different 
routes, depending on the patient’s prob-
lem and situation.

■  More information about analgesics and 
their effects on gastrointestinal motility, 
including more information on com-
mon drug combinations. 

■  New drugs/formulations that will be 
long-acting, can be given orally, and are 
practical for field use. 

“Effective treatment of equine pain is 
what every equine practitioner strives to 
achieve,” she stated. “However, the profes-
sion is still a long way from the ultimate 
goal, and much research and information 
are still needed.”

standing Chemical restraint
“Many surgical and medical proce-

dures can be accomplished in the stand-
ing horse if appropriate combinations 
of physical and chemical restraint are 
employed,” began John Hubbell, DVM, 
MS, of The Ohio State University. He dis-
cussed medication choices and usage for  
restraining/tranquilizing horses for stand-
ing procedures. 

It’s preferable to perform procedures 
with the horse standing rather than under 
general anesthesia whenever possible be-
cause horses have a greater risk of com-
plications from general anesthesia than 
other species, he noted. 

“The goals of standing chemical re-
straint are to produce a horse that’s quiet, 
cooperative, immobile, and unreactive to 
stimuli or manipulation,” he explained. 
“More goals are to gain a variable, con-
trolled duration of these effects and mini-
mize pain if it’s present or anticipated.”

Hubbell reported that while there are 
nine medications approved in the United 
States for restraining horses, only five are 
currently on the market: acepromazine, 
butorphanol, detomidine, romifidine, and 
xylazine. Other medications such as mor-
phine and fentanyl are frequently used 
off-label.

“No single drug produces ‘ideal’ stand-
ing chemical restraint in every horse,” 
he noted. Thus, veterinarians often mix 
smaller doses of multiple tranquilizers 
to gain the desired combination of onset 
speed/smoothness, quality of restraint, 
and duration of action. 

For more information on classification, 
modes of action, and common usages of 
the available medications see TheHorse.
com/15796. h

More onlIne
Click on the links below for more anesthesia 
and pain management articles:
■ Recovery from Eye Removal Surgery
■  Acepromazine for Tranquilizing Male 

Horses: Pros and Cons

 If we wait until pain is 
agonizing, then we often 

can’t control it. 
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“Remember the red, white and blue – the original formula.”
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