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1.

Introduction

The use of the epidural space for administration of
drugs for analgesia and anesthetic has become fairly
common in the horse. An epidural injection can be
administered easily in the ﬁeld to assist with a variety of issues including but not limited to dystocia,
rectal prolapse, uterine prolapse, surgery of the rectum, vagina, perineum and/or bladder/urethra as
well as pain control. The epidural space is accessible at the lumbosacral joint (cranial epidural) or
caudal to the sacrum (caudal epidural). The caudal
epidural (sacrococcygeal or C1–C2 space) is the preferred space to use, because it is easier and safer to
perform in the ﬁeld.
The caudal epidural space has no risk for dural or
CSF puncture and less risk for motor blockade and
ataxia. However, one must realize that when a
large volume of drug is injected, the injectate can
move cranially and cause other more proximal regions of anesthesia/analgesia; this can result in ataxia.1 The cranial epidural space (lumbosacral space) is
less commonly used. Accessing the cranial epidural
space can be more difﬁcult, particularly in well-muscled or obese horses. The procedure requires longer
needles, and the landmarks are less obvious. Dural
puncture and potential for acquiring cerebral spinal
ﬂuid is greater in the more cranial space. An in-
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creased risk of motor blockage and ataxia is also
present.
The purposes of this paper are to describe how to
perform a caudal epidural injection in the ﬁeld
quickly and safely and to provide examples of medications that can be used.
2.

Materials and Methods

In review, the spinal cord extends distally to the
caudal side of the second sacral vertebrae. This is
just caudal to the sacroiliac joint. The landmark
for the epidural injection is located by ﬁnding the
ﬁrst movable space at the tail head. Either the ﬁrst
or second space can be used. The tail is moved up
and down to allow for palpation of the intervertebral
spaces. It is important to become comfortable with
the anatomy of this area (Fig. 1). The caudal epidural space is ⬃1–3 in (2.5–7.5 cm) cranial to the
start of the tail hairs.2 The depth of the space
varies anywhere from 1 to 4 inch depending on the
individual animal. Before injection, the hair is
clipped in a square that is ⬃6 ⫻ 6 in (15 ⫻ 15 cm),
and the area is aseptically prepared (Fig. 2).3 Superﬁcial local inﬁltration of a local anesthetic (1–2
ml of lidocaine or carbocaine with a 22-g needle) at
the site of injection helps with the insertion of the
needle (Fig. 3). This procedure can be performed in
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Fig. 1. Schematic for placement of needle for a caudal epidural
injection.

a sedate or awake horse, depending on the situation
and surroundings. Heavily sedated horses tend to
not stand squarely, making it more difﬁcult to stay
on midline when inserting the needle.
After the horse is clipped, aseptically prepared,
and blocked, the injection can be performed. The
needle or spinal-needle sizes that can be used are

Fig. 4. Placement of 1.5-in, 18-g needle for caudal epidural catheter. Note the hanging drop.

18 –22 g and 1.5–3.5 in, depending on the size and
body condition of the horse (Figs. 4 and 5). If the
horse is going to need multiple injections in the
epidural space, an epidural catheter should be
considered.
Before injection, the syringe should be ready with
aseptically drawn medication, and sterile gloves
should be used. The intervertebral space should be
palpated again before placement of the needle.
The owner or a technician should move the tail up
and down to relocate the injection site. The horse
should be standing squarely, and the needle should
be placed midline. The needle is placed almost perpendicular to the plane of the skin with the bevel of
the needle facing cranially. The needle is pushed
downward until the inarcuate ligament (ligamentum ﬂavum) is perforated.2 Sometimes a popping
sensation is noted when the ligament has been punctured.2 If the needle is advanced too far and the
ﬂoor of the vertebral body is reached, the needle

Fig. 2. Area where hair is clipped for caudal epidural catheter
placement. The hair is clipped in an ⬃6 ⫻ 6-in (15 ⫻ 15-cm)
square and aseptically prepared.

Fig. 3. Inﬁltration of lidocaine into skin and subcutaneous tissue before caudal epidural.

Fig. 5. Proper insertion of spinal needle for a caudal epidural
injection.
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should be withdrawn ⬃0.5 cm to preclude injection
into the intervertebral disc.2
The correct position of the needle should be veriﬁed by methods described below. One should also
aspirate to make sure the venous sinus is not inadvertently perforated.
Several methods exist for veriﬁcation of needle
placement into the epidural space. One method is
the hanging drop technique where, after the needle
is through the skin and subcutaneous tissue, a drop
of saline or a drug can be placed in the hub of the
needle. When the needle enters the epidural space,
negative pressure will cause the drop to be aspirated. The second method is to try to inject air into
the needle that is in the epidural space. If the
needle is in the space, no resistance should occur,
and the air will be pushed in easily. After the needle is in the space, the drug can be administered.
If none of the methods above were used and resistance is noted while injecting, the needle is not in
the correct position. A new needle should be obtained and used.
The volume of injection can be increased with
0.9% preservative-free saline.4 If the volume to be
injected is ⬍10 ml, it can be injected in ⬍1 min.
If the volume to be injected is ⬎10 ml, the injection
should be done slowly because of the compression of
the nerve endings in the epidural space. If the

Table 1.

injection is performed too rapidly, the horse can
become recumbent.4 Contraindications for use of
the epidural injection are infection or inﬂammation
near the site of the injection. Other contraindications for epidural injections are spinal-cord disease,
musculoskeletal weakness or debilitation, all of
which could result in severe ataxia or
recumbency.1,2
Medications

The beauty of using an epidural in the ﬁeld situation
is that many of the drugs used are commonly found
within an ambulatory veterinarian’s pharmacy.
Local Anesthetics

The main indication for local anesthetics is for perineal anesthesia. Common local anesthetics induce
a dose-related blockade of sensory and motor pathways. Higher doses or volumes of local anesthetics
can travel rostrally, which can lead to severe ataxia,
paresis, and hypotension.2
Lidocaine, a sodium-channel blocker, is the most
commonly used local anesthetic for epidural injection.4 –7 It is commonly packaged in a 2% concentration. Caudal epidural local anesthesia in horses
does not progress cranially enough to produce sympathetic blockade cranial to the hindlimb. Onset of
anesthesia is noted by relaxation of the tail and

Drugs Used for Epidural Injection in the Horse

Drug

Dose

Onset of
action

Duration of
action

Administration

Indication

Lidocaine 2%
Mepivicaine
Ropivacaine
Morphine
preservative
free
Morphine

0.2–0.25 mg/kg
0.2–0.25 mg/kg
0.8 mg/kg
0.1–0.2 mg/kg Less conc.

6–10 min
6–10 min
10 min
1–5 hr

45–60 min
45–90 min
3 hr
6–16 hr

8 ml can dilute to 10 ml*
8 ml can dilute*
8 ml can dilute*
Can dilute to 20–30* ml
slow

Anesthesia
Anesthesia
Anesthesia
Analgesia

0.1–0.2 mg/kg

1–5 hr

6–16 hr

Analgesia

Methadone 1%
preservative
free
Tramadol
Xylazine

0.1 mg/kg

15 min

5 hr

More concentrated
Dilute!*
Dilute

1 mg/kg
0.17–0.22 mg/kg

⬍30 min
15–30 min

5 hr
3.5 hr

Detomidine
Ketamine
Opioids and ␣2
agonist combo

0.01–0.06 mg/kg
0.5–2 mg/kg
0.1–0.2 mg/kg. Morphine 0.17 mg/
kg xylazine or 0.01 mg/kg
detomidine
0.17 mg/kg xylazine or 0.01–0.06
detomidine and 0.06 mg/kg
lidocaine or mepivicane. Decrease
local anesthetic by 30%

10–25 min
10 min
Longer onset

15 min

␣2 agonist and
local
anesthetic

Analgesia
Analgesia

2 hr
30–75 min
Longer duration

Dilute to 20–30 ml*
10 ml* for perineal
20–30 ml for rostral
Dilute max 10 ml*
Can dilute 10–30 ml*
MAX 10 ml*

Longer duration

Max 10 ml*

Anesthesia

*Dilution is with preservative free 0.9% saline
**These doses are recommended for the caudal epidural site. Doses differ if using the cranial epidural site.
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Analgesia

Analgesia
Analgesia
Analgesia
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anus. Mepivicaine 2%, another sodium-channel
blocker, will increase the duration of action.8 It is
recommended to use ⬍10 ml of local anesthetic in
the caudal epidural space in adult horses to prevent
paralysis of the lumbosacral nerves to the hind
limbs.1,8 Bupivacaine is a local anesthetic of high
potency and longer duration because of its high lipidsoluability.9,10 It can be used when anesthesia of
greater duration is needed. Several studies have
shown it to be safe and efﬁcacious in the horse.9,10

of NMDA receptors causes the spinal-cord neuron to
become more responsive to all of its inputs, which
results in central sensitization. Thus, blocking the
receptors helps to alleviate central sensitization.
Ketamine has a fast onset of analgesic action (⬃10
min) and a short duration of action (30 –75 min) that is
dose dependant.1,21 Ketamine can cause sedation or
ataxia at higher doses, but overall, it seems to be a safe
and good epidural analgesic.1,21

Xylazine or Detomidine

Epidural injections of local anesthetics in the horse
were ﬁrst described in Europe over 75 years ago.2
However, the procedure still has not gained as wide
acceptance in horses as it has in small animals.
Likely, this has to do with the epidural being
slightly more difﬁcult in the equine patient than
bovine or small ruminant patients. However, with
the advances in epidural techniques and especially
with appropriate drugs, this technique should and
can be used more often. In a ﬁeld situation, an
epidural can be performed safely and assist the ambulatory veterinarian in a wide variety of situations.
An epidural can be used during a dystocia to help
correct the position of the foal with the mare standing. It can be used to help decrease tenesmus and
replace a prolapsed rectum or uterus, which allows
for both analgesia and pain management. The
technique can also be used for standing surgeries
like perineal urethroscopy, rectovaginal tears, vaginal lacerations, and more. Epidural injections can
also help decrease the pain in many situations, particularly if given before a procedure (i.e., ovariectomy or cystotomy). Overall, after practitioners
become familiar with the anatomy and the ease of
the epidural technique, it can be used in a multitude
of applications.

Administration of alpha-2 agonists in the epidural
space provides analgesia for a longer duration than
equivalent systemic doses. High doses of these
drugs can cause motor and sensory blockade, which
can cause ataxia and paresis. Systemic effects,
such as sedation, hyper/hypotension, and bradycardia, can be seen when using these drugs in the
epidural space. Xylazine11–13 or detomidine14,15
can also be used in combination with a sodiumchannel blocker (local anesthetic).1–3,6 Detomidine
can be used in combination with morphine to increase duration of pain management.16 –18
Opioids

The use of opioids for the treatment of post-operative pain or chronic pain has become very popular in
veterinary medicine.1,18,19 The major beneﬁts of
opiates over other drugs are that they provide sensory blockade without affecting motor neurons,
which causes much less ataxia.1,2,18,19 The side effects are few if given in appropriate dosages, and the
duration of action can be upwards of 18 h. Morphine can decrease the need for non-steroidal antiinﬂammatory drugs (NSAIDs) and thus, reduce the
possibility of NSAID toxicity. Morphine and methadone are the most effective opioids for epidural
injection, because others have been proven to be less
effective and are not recommended.1,2 The effects
of morphine or methadone are systemic, whereas
the effects of alpha-2 drugs are both systemic and
local in nature. Preservative-free morphine is recommended1,3,17,18 but can be very expensive; also, it
is less concentrated (1 mg/ml) than preservativecontaining morphine (10 mg/ml).1 If using preservative-containing morphine, use a 0.22-m ﬁlter
during injection as well as preservative-free 0.9%
saline.1 Using preservative-free 0.9% saline decreases the changes of neurotoxicity from preservatives in the morphine.1
Tramadol

At a dose of 1 mg/kg, tramadol has been shown to
have good analgesia in the horse.1,20 The duration
is not quite as long lasting as morphine, and it is
more expensive. Please note that IV tramadol is
not available in the United States.
Ketamine

Epidural ketamine blocks the N-methyl D-aspartate
(NMDA) receptors in the spinal cord.1,21 Activation

3.

Results and Discussion
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