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Abstract

Postoperative early ambulation improves oxygenation, circulation, restoration of normal Gl motility, reduces the risk of
respiratory infections. Local anaesthetics which are commonly used in the caudal block are bupivacaine, levobupivacaine,
and ropivacaine in different concentrations with additives like fentanyl, morphine, clonidine and dexmedetomidine which
are added to improve their efficacy. In terms of motor blockade, ropivacaine and levobupivacaine provides less intense
motor blockade and facilitates in early ambulation compared to bupivacaine. The purpose of this review is to choose better
option of drug for early ambulation in paediatric surgeries following caudal anaesthesia.
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Introduction:

Caudal anaesthesia involves introduction of local anaesthetic drug into
the epidural space and it requires the child must be placed in appropriate
position and performed under deep sedation or general anaesthesia [1].
The landmark technique provides a convincing success rate [2,3]. The
neuronal hyperexcitability mediated by upregulation of sensory neuron-
specific sodium channels and phenotypic switching of large myelinated
axons, dorsal horn neuron sprouting, and loss of inhibitory neurons play
a pivotal role in originating pain [4]. Epidural block before surgery acts
by blocking sensory input at the spinal cord level [5]. Local anaesthetics
which are commonly used in the caudal block are bupivacaine,
levobupivacaine, and ropivacaine in different concentrations with
additives like fentanyl, morphine, butorphanol, tramadol, clonidine,
dexmedetomidine and dexamethasone which are added to improve their
efficacy [6-10]. The addition of adjuvant has allowed the use of lower
concentration of the local anaesthetic for achieving the same level of
anaesthesia but with a prolonged duration of analgesia which increases
the margin of safety and reduces the incidence of unwanted motor
blockades [11-13]

Effectiveness of local anaesthetic with opiod and non opiod drug in
caudal analgesia:

Bupivacaine; Bupivacaine is an amide local anaesthetic which provides
reliable analgesia with more intense and longer duration of motor
blockade. When compared to other commonly used local anaesthetic, it
provides significantly longer duration of motor nerve blockade, only
property of bupivacaine that limits its use is its property of cardiotoxicity.
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Jagdeep et al showed that there was significantly longer duration of motor
nerve blockade and prolonged duration of postoperative analgesia with
bupivacaine in caudal epidural anaesthesia [14]

Ropivacaine:_Ropivacaine is also an amide local anaesthetic which
provides delayed onset, less intense and shorter duration of motor action.
It can be used as an less cardiotoxic alternative to bupivacaine. It
selectively blocks the pain regulating nerve fibres (A delta and C fibres)
whereas it causes lesser degree of blockade of nerve fibres which
regulates the motor functions (A beta fibres).

Swapnadeep et al showed that the ropivaine had significantly shorter
duration of motor nerve blockade and lesser total analgesic requirement
with comparable hemodynamic stability with both ropivacaine and
bupivacaine [15].

Tarlika P et al observed that there was significantly increased time for
first rescue analgesia with ropivacaine and the complications were low
with ropivacaine when compared with bupivacaine in caudal epidural and
no significant diferrence in haemodynamic stability between both the
drugs [16].

Levo-bupivacaine:

Levo-bupivacaine a S (-) enantiomer of bupivacaine has specific
advantage such as less cardiotoxicity and comparable motor blockade
when compared with bupivacaine. It has comparable sensory and motor
blockade in equal dose range, in low doses it provides rapid recovery. The
susceptibility for any seizure activity following levo-bupivacaine is less
compared to racemic mixture of bupivacaine.
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B Locatelli et al observed that the bupivacaine delivered higher incidence
of residual motor nerve blockade when compared to ropivacaine and
levobupivacaine, hemodynamic stability is comparable with all the three
drugs [17].

Christian Breschan et al found that there was significant lesser motor
nerve blockade with ropivacaine and levobupivacaine [18].

The most frequent method to prolong a postoperative anesthesia is to add
different adjuvant drugs to the local anesthetic solution. These additives
can be divided in non-opioids (clonidine, dexmedetomidine) and opioids
(morphine, fentanyl)

Dexmedetomidine:_The effect is due to local vasoconstriction and
increased potassium conductance in Ad and C fibers. Dexmedetomidine
enters the central nervous system either via systemic absorption or by
diffusion into the cerebrospinal fluid and reaches a2 receptors in the
superficial laminae of the spinal cord and brainstem or indirectly
activating the spinal cholinergic neurons

Caudally administered dexmedetomidine is a good alternative for
prolonging postoperative analgesia with less pain, decreased
intraoperative end-tidal sevoflurane concentration, and full postoperative
sedation.

Tong Y Etal showed that the duration of caudal anaesthesia is longer with
dexmedetomidine and has lesser side effects than morphine when added
as an adjuvant in caudal epidural block [19]

Clonidine:_Several mechanisms have been postulated for analgesic action
of clonidine. It crosses the blood-brain barrier and combines with a2
adrenoceptors at spinal and supraspinal sites hence producing analgesia.
It also causes direct suppression of the spinal cord nociceptive neurons
and suppresses peripheral sensory Ad and C nerve fibre
neurotransmission. The pharmacokinetics of clonidine suggests that it
may also function by inducing vasoconstriction through o 2b
adrenoceptors which are located at the peripheral vascular smooth
muscles

Wang Y et al suggested that Clonidine is just as effective as other opiods
when used an adjuvant to local anaesthetic for caudal block, and has a
more desirable side effect profile, particularly with respect to
postoperative nausea and vomiting [20].

Morphine:_The use of preservative free morphine as an adjunct to caudal
anesthesia is associated with various side effects such as nausea/vomiting,
pruritis, urinary retention and potential life-threatening respiratory
depression, discouraging's its use, especially in pediatric age group. This
led to the use of various other caudal additives such as clonidine,
midazolam, ketamine, and tramadol.

Baduni N Et al showed that morphine has prolonged duration and
intensity of analgesia when given in caudal epidural route and when given
in higher doses, patient must be monitored for respiratory depression [21].

Fentanyl:

It is a complere mu opiod receptor agonist, the mechanism of action is by
hyperpolarisation. When compared to local anaesthetics it potentiates the
activity of nerve blockade, hence the dose requirement of local
anaesthetic requirement reduces. The potency of fentanyl is several times
more than that of morphine with decreased complications such as
vomiting, sluggish GI motility.

Some studies suggest that addition of fentanyl to local anaesthetic drug
prolongs its action of motor and sensory nerve blocake with fewer side
effects such as postoperative nausea and vomiting [15,16].
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Conclusion:

This review article concludes that haemodynamic stability is comparable
between bupivacaine, ropivacaine and levobupivacaine in equipotent
doses. Addition of both opiod and non opiod adjuvants are useful in
prolongation of duration of postoperative analgesia and reduces the use
of other modes of analgesia postoperatively with fewer side effects. In
terms of motor blockade, ropivacaine and levobupivacaine provides less
intense motor blockade and facilitates in early ambulation compared to
bupivacaine.
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