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Epidural drug adminis-
tration offers the potential 
for excellent pain control in 
patients during the surgical and 
postoperative periods. With 
practice, the technique is easy 
to perform, cost effective and 
takes less than 10 minutes. 

Epidural anaesthesia refers 
to the use of local anaesthetics, 
whereas epidural analgesia refers 
to the use of opioids. 

Anatomy
The epidural space is a potential 
– not an actual – space, which 
contains blood vessels, connec-
tive tissue and fat. The relevant 
anatomy for performing injection 
is highlighted in Figure 1. A pair of 
venous plexuses lie on the floor 
of the spinal canal. The spinal 
cord in the cat ends further back 
than the dog, at around S1-S2. 

Indications 
Indications for epidural anaesthe-
sia and analgesia are:

 M analgesia/anaesthesia to the 
hindlimbs and perineum;

 M abdominal surgery; and 
 M thoracic surgery.

Epidural injection’s role 
in multimodal analgesia
When considering how best to 
provide analgesia to a patient, the 
concepts of multimodal analgesia 
and pre-emptive analgesia are 
key to successful provision of 
pain prevention and relief. 

Multimodal analgesia is the 
practice of using several different 
classes of analgesic, which act 
at different locations in the pain 
pathway by various appropriate 
routes of administration to pro-
vide analgesia. 

Pre-emptive analgesia refers 
to the administration of analge-
sic medication within a suitable 
time frame prior to the onset 
of a painful stimulus and for the 
duration of that stimulus. This 
practice has been shown to 
reduce the doses of subsequent 
analgesics required to achieve 
effective pain relief, compared 
to administering analgesics post-
operatively (Kissin, 2000).

An example of an analge-
sia plan for a dog undergoing 
repair of a femoral fracture might 
include the use of an NSAID and 
opioid as part of pre-anaesthetic 
medication, then an opioid and 
local anaesthetic administered 
by the epidural route prior to 
surgery. By using a combination 
of drugs – rather than a high 

dose of one agent alone – side 
effects of that one agent are 
minimised. An epidural injection 
of morphine can provide 18-24 
hours of analgesia and avoid the 
peaks and troughs associated 
with parenteral administration, 
which may provide a variation in 
levels of analgesia. It also avoids 
the need for repeated injections, 
which may prove painful for the 
patient and difficult to administer 
in less compliant patients. 

Injection technique
 M location

The anatomical location is the 
junction of L7-S1.

 M patient positioning
The anaesthetised animal can 
either be placed in sternal or 
lateral recumbency. The hanging 
drop technique is less obvious 
in the lateral positions; there-
fore, sternal recumbency is the 
author’s preferred technique.

In sternal recumbency the 
pelvic limbs are drawn forwards 
underneath the animal. In this 
position it is easier to appreciate 
the popping sensation as the liga-
mentum flavum is penetrated.

 M landmarks
The landmarks for needle place-
ment are illustrated in Figure 2. 
Palpate the highest point of the 
ilial wings. Palpate the dorsal 
spinous process of L7 and, 
caudal to that, identify a depres-
sion between L7 and S1 in the 
midline (Figure 3). 

 M Technique
The site should be surgically pre-
pared and the operator should 
wear sterile gloves. Using an 
appropriate length spinal needle 
(less than 5kg = 25swg; more 
than 5kg = 22swg), advance 
the needle perpendicular to 
the skin. Once the skin is pen-
etrated, remove the stylet from 
the needle and add one drop of 
sterile saline. As the needle is 
advanced and the epidural space 
is penetrated, this drop will be 
sucked into the needle when the 
negative pressure of the epidural 
space is encountered. This is 
reliable in 80 per cent of dogs in 
sternal recumbency. 

As the needle penetrates 
the ligamentum flavum, a pop-
ping sensation can sometimes 

be appreciated. Further confir-
mation of needle placement is 
obtained by using a test injectate 
of 1-2ml sterile saline with a 
cushion of air above the solution 
in the needle. 

This should inject easily and 
the air should not become com-
pressed. Aspirate before injec-
tion to check the needle tip is 
not within a blood vessel. The 
solution for injection can then 
be administered over a period 
of one to two minutes. There 
should be no resistance to injec-
tion and no compression of an 
air cushion placed in the syringe.

If cerebrospinal fluid is evident 
at the needle hub, either aban-
don the technique or reduce the 
injectate volume by one-third. If 
blood is present, the technique 
should be abandoned as there 
is a risk of intravascular injection.

Methods to confirm 
correct placement
The three methods described so 
far to confirm needle placement 
are the hanging drop technique, 
the loss of resistance technique 
and the air compression test. 
These techniques are the most 
practically applicable and easiest 

to perform. They rely on the fact 
that there is negative pressure 
within the epidural space. 

Other practical techniques are 
described in the literature, and 
some are limited to academic 
study where the confirmation 
of placement is critical to the  
study protocol. 

 M The whoosh test is performed 
by injecting air into the epidural 
space while listening over the 
lumbar spine with a stetho- 
scope for an audible “whoosh”.

 M Needle placement can be 
confirmed fluoroscopically.

 M If a current is applied to the 
spinal needle using a nerve 
stimulator, the pelvic limbs will 
be seen to twitch when the 
needle is correctly placed.

The profile of pressure waves 
in the epidural space has also 
been investigated in dogs to 
guide needle placement. 

Drugs
Table 1 illustrates common drugs 
and combinations used for epi-
dural injections. If local anaes-
thetic is incorporated into the 
solution, then a total blockade of 
transmission should occur, result-
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Table 1. Epidural drug doses

Drug Dose Onset (min) Duration (hr)

Lidocaine 4mg/kg 10-15 1-2

Bupivacaine 1mg/kg 20-30 2.5 to six

Ropivacaine 3mg/kg Five to 15 2.5 to four

Morphine 0.1mg/kg 20-60 16-24

Methadone 0.1mg/kg 20-30 Four to six

Morphine + 
bupivacaine

0.1mg/kg + 
1.0mg/kg

15 16-24

Morphine + 
methadone

0.1mg/kg + 
0.1mg/kg

20-30 16-24
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Figure 2. Illustration of the epidural space anatomy in a dog.

Figure 1. Anatomy of the lumbosacral region.

Green Oat Hay

Organic 
Mountain Hay

Dried Plantain

Dried Dandelion

Carrot Slices 

Willow 
chew sticks

Herbal Blend
 

 Meadow Mix

For details on our SPECIAL OFFERS please 
contact our trade team quoting ADVT0609

on  FREEPHONE 0800 018 18 90

wwww.burnspet.co.uk

DID YOU KNOW?
Customer feedback has confi rmed that 
Burns Plantain and Burns Dandelion are 
invaluable for anorexic and post-surgery 
rabbits. These high fi bre, dried wild plants 
are also suitable for overweight rabbits 
and rabbits which eat little hay.
 Ask us for details on our range of high 
fi bre, low fat products suitable for rabbits, 
guinea pigs and chinchillas.

Nutritional Helpline -
Freephone 0800 083 66 96

VT39.21 master.indd   6 21/05/2009   14:50



8 Veterinary Times 

ing in true anaesthesia. Where 
an opioid-only solution is used, 
this will provide analgesia, rather 
than total anaesthesia. However, 
the animal should retain motor 
control of the pelvic limbs. 

There are no drugs licensed 
for use by the epidural route. All 
the drugs listed are available in 
preparations without preserva-
tive; solutions with preservative 
carry a risk of tissue damage. 
Where morphine or methadone 
is used, the volume for injec-
tion may be small if 10mg/ml 
solutions are used. This can be 
diluted in 0.2ml/kg sterile saline 
for injection. 

In older patients, there can 
be narrowing of the spinal 
canal; in obese patients, there 
is more fat in the epidural space; 
and in pregnant patients, the 

space is smaller, due to venous 
plexus engorgement. These 
three patient groups, therefore, 
require a lower volume of drug. 
As a guide, the volume can be 
reduced by one-third. 

How can efficacy  
be evaluated?
Following correct injection, the 
main sign noticed intra-oper-
atively should be a decreased 
maintenance agent requirement. 
So, be prepared to turn the 
vaporiser or infusion rate down 
and be guided by the depth of 
anaesthesia. Following recovery 
from anaesthesia – provided 
an agent with an appropriate 
duration of action has been used 
– the animal should be comfort-
able in the postoperative period 
and should require less ongoing 

analgesia. The expected dura-
tion of action for each drug is  
given in Table 1. 

It is advisable to use a system 
of pain scoring at appropriate 
intervals, so you can be sure 
analgesia is sufficient for the 
individual patient. If at any stage 
analgesia is deemed to be inad-
equate, further pain relief can 
be provided in the form of an 
opioid, even if an opioid was 
used in the epidural. 

Complications
 M Hypotension

Hypotension can occur as a 
result of sympathetic blockade if 
local anaesthetics are used. It is 
also possible that the hypoten-
sion arises as a result of inad-
vertent IV injection. Therefore, 
monitoring the patient’s blood 
pressure is recommended. 
Hypotension should be treated 
with an intravenous crystalloid 

solution and reduction of the 
inspired volatile agent. 

 M Hair regrowth
Fa i l u re  o f  comp le te  ha i r 
regrowth at the site has been 
reported, with a retrospective 
study finding that in eight of 72 
patients delayed hair regrowth 
was apparent following epidural 
morphine with or without bupi-
vacaine (Troncy et al, 2002). 

 M Pruritis
Pruritis has been reported, asso-
ciated with epidural morphine. 

Contra-indications
Coagulopathy is an absolute 
contraindication, because there 
is risk of puncturing the venous 
plexuses within the canal, leading 
to either undetected or pro-
longed bleeding. Infection at the 
site is also an absolute contra-
indication, as with all local anaes-
thetic techniques, due to the risk 
of spreading infection. Similarly, 

systemic sepsis is a contraindica-
tion. In a patient that is hypoten-
sive or haemodynamically stable, 
the use of epidural anaesthesia 
should be avoided. 

Pelvic trauma and obesity 
are both relative, not absolute, 
contraindications because, in 
both cases, it can be difficult to 
palpate landmarks and ensure 
the correct needle placement. 
If you are unsuccessful after 
three attempts, further attempts 
should be abandoned. 

Postoperative care
Where motor b lockade is 
present, animals will be unable 
to walk and care should be taken 
to ensure that urinary or faecal 
soiling does not occur. Motor 
blockade should not last longer 
than 24 hours. Urinary retention 
can occur in the postoperative 
period following opioid use in 
epidurals. Therefore, if the ani-
mal has not urinated the bladder 
should be palpated every four 
hours and expressed if full. 

As suggested, pain scoring 
should be carried out at fre-
quent intervals to determine the 
animal’s analgesia requirements. 
Two scales that are easy to use 
in a busy practice are the visual 
analogue scale (VAS) and the 
numerical rating scale (NRS). 
Both are used widely in human 
pain management. 

With VAS, the assessor marks 
on the line where he or she 
considers the animal’s pain to 
be. The line is a scale from zero 
to 100mm. Zero indicates no 
pain at all and 100 represents 
the worst pain imaginable. The 
distance from the no pain end 
to the patient mark is their pain 
score. An NRS is numbered 
from zero to 10 and the asses-
sor marks the number that 
correlates to the level of pain. 
Both scales are very easy to use 
and can be applied to everyday 
practice with little extra work. 
Ideally, the same person should 
score the pain each time to give 
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Figure 3. A depression between L7 and S1 is palable.
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the best representation of how 
the patient changes over time. 

Recent studies
Bradyarrhythmias and hypoten-
sion have been reported in two 
dogs undergoing epidural injec-
tion of lidocaine/bupivacaine 
and lidocaine/bupivacaine/mor-
phine. In each case, epidural 
pressures were studied and 
both cases demonstrated a large 
increase in pressure. One dog 
was treated with atropine, but 
no treatment was administered 
in the second case. 

In both cases, blood pres-
sure and heart rate returned to 
acceptable values. The authors 
recommend stopping injection 
if negative pressure is encoun-
tered, or avoiding large volumes. 
Both dogs were reported to be 
obese and this provides further 
evidence that the volume of 
injectate should be reduced in 
such patients. 

A study examining cortisol 
levels in dogs undergoing cranial 
cruciate ligament repair after 
epidural bupivacaine/morphine 
showed lower levels post-sur-
gery in the epidural group. These 
dogs also required less morphine 
in the postoperative period.
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