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Postoperative Analgesia in Children- Comparative Study
between Caudal Bupivacaine and Bupivacaine plus

Tramadol
Meena Doda1, Sambrita Mukherjee2

Summary

Thirty children, ASA I-II, aged between 2yrs-5yrs, undergoing sub umbilical operation (inguinal and penile
surgery) were selected for this double blind study. They were randomly divided in two groups, group Aand group B.
Group A (n=15) received 0.25%bupivacaine 0.5ml.kg-1 and Group B(n=15) received0.25% bupivacaine 0.5 ml.kg-1

and tramadol 2mg.kg-1 as single shot caudal block. Postoperative pain was assessed by a modified TPPPS (Toddler-
Preschool Postoperative Pain Scale) and analgesic given only when the score was more than 3. In the first 24 hrs it
was observed that the mean duration of time interval between the caudal block and first dose of analgesic was
significantly long(9.1hrs) in Group B as compared to Group A (6.3hrs) which was much shorter(p<0.01).There was
no significant haemodynamic changes, motor weakness or respiratory depression in both groups. This study con-
cluded that addition of tramadol 2mg.kg-1 to caudal 0.25% bupivacaine 0.5ml.kg-1 significantly prolong theduration of
postoperativeanalgesia in children without producing much adverse effects.
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Introduction

The society of PaediatricAnaesthesia1,on it’s15th

annual meeting at New Orleans, Louisiana (2001)
clearly definedthealleviation ofpain as a“basic human
right”,irrespective ofage, medicalcondition, treatment,
primary service response for the patient careor medi-
cal institution. Finely et al2 observed that many types
of so called “minor” surgery (e.g. circumcision) can
causesignificant painin children.

The goalof postoperative pain relief is to reduce
oreliminate painwith minimum side-effects and in our
setupas cheaplyas possible.Effective painrelief means
asmooth postoperativeperiod, increased patient com-
plianceand anearly dischargefrom hospital. Langlade
et al3 suggested that the postoperativepain treatment
mustbe included in theanaesthetic planning even be-
foreinduction ofanaesthesia,adoptingthe ideaof ‘man-
agingpain before it occurs’.

Over the years various regionalanaesthetic pro-
cedures has gained popularity forpostoperative anal-
gesia because in addition to providingeffective post-
operative pain relief, they also reduce the requirement
ofgeneral anaesthesiaintraoperatively without signifi-
cant side-effects and maintaining a smooth intra and
postoperative period. Caudalblock has proved useful
in a variety of subumbilicaloperations4 in children for
providing both intra operativeand postoperative anal-
gesia.Objective ofpresent study was to compare the
quality and duration of analgesia , after a single shot
caudalblockwith bupivacaine aloneand bupivacaine
plus tramadol, and thereby try to find out whether
tramadolcan bean effective adjuvant to bupivacaine
for providingpostoperative analgesia in children un-
dergoing subumbilical surgeries.

Methods

After obtaininginstitutional approvaland paren-
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talwritten informed consent, thirty children aged be-
tween 2-5yrs , weighing between 10-18 Kg and of
ASA I and II physiologic status were enrolled for the
study.Thesepatientswere scheduled for sub-umbilical
surgeries like herniotomy and penile surgery under
general anaesthesiaby asingle surgeon. The patients
were randomly allocated in two groups.

Group Areceived single shot caudalblock with
0.25% bupivacaine 0.5ml.kg-1 and Group B received
0.25% bupivacaine 0.5ml.kg-1plus tramadol2mg.kg-1,
after induction of anaesthesia.Any children having al-
lergy tobupivacaineorany contraindicationto neuraxial
blockade wereexcluded from the study.

The patients were induced with halothane and
50% nitrous oxide in oxygen inhalation via face mask.
Intravenous cannulation was done using22G cannula,
then atropine 0.02mg.kg-1, ondansetron 0.1mg.kg-1and
midazolam 0.1mg.kg-1 were given i.v as premedica-
tion.After induction,caudal block was then given in
right lateralposition by a22Gneedleunderasepticcon-
dition. Syringes containing an equalvolumeof either
0.25% bupivacaine 0.5ml.kg-1or 0.25% bupivacaine
0.5ml.kg-1 plus tramadol 2mg.kg-1 wereprepared and
given to theinvestigatorwho wasblinded to theidentity
of drug(s).He gave the caudalblocks. Then the sur-
gery was continued under inhalationalanaesthesia via
mask. Intraoperative heart rate, respiratory rate, blood
pressure (NIBP) and oxygen saturation (SpO2) was
monitored.After recoveryfrom generalanaesthesia the
patient was shifted to PACU and his vitals and pain
was assessed by a 10-point TPPS score5(Table1) by
a blinded investigator .The child’s motor power, any
side-effects and sedation score(0=Eyes open,1= Eyes
open to speech, 2=Eyes open when shaken, 3=
unrousable) was also noted. Assessment was done
every 5-min for the first 30-min, then every 15-min for
next1hr, then hrly fornext 2 hrs and then at4, 6,8, 10,
14, 18 and 24hr by the sameblinded investigator.

Data Processing

ANOVAwith multiplecomparisons was used for

comparisons between thegroups. UsingChi squared
(X2) test compared the non-parametric data. p<0.05
was regarded as statistically significant.

Results

The two groups werecomparable in age, weight
and duration of surgery(Table2).

Whilecomparing thequality ofpostoperative an-
algesia between the two groups it was seen that the

Table 1 Pain assessment method in children(TPSS
Score*)
Variable Score 0 Score 1 Score 2

Verbal complaint/cry None Once Only >once
Groan/Moan/ Grunt None Once only >once Facial
Expression Neutral One Grimace Grimace >1
Restless Motor None One episode >one episode
behaviour
Rub/ touch None Once only >Once
painful area

*According to Toddler-Preschool Postoperative Pain Scale

Table 2 Patient data and duration of anaesthesia
Variables GroupA(n=15) Group B(n=15)

Age(yrs) 2.7±1.6 3.6 ±1.34
Weight(kg) 11.3±3.77 12.3 ±4.8

Gender(M:F) 15:0 15:0

Durationof 32.2±8.75 29.8±8.09
anaesthesia(min)
Baseline heart rate 103±9.15 94±10.33
(per min)

P<0.05

Group A started having mild pain after 3hrs and the
pain was significant after6hrs whereas in Group B the
child was pain free for almost 5hrs and started having
significant pain after 8 hrs which needed analgesic
supplementation with syrup Paracetamolat thedose of
10 mg.kg-1. Significant pain is described as one that
has apain scoreof more than 3 (Table 3).

When pain score was plotted against time in a
graph, it was seen that the scorewas 0 upto 2 hrs and
then started to increase and reached a score of 3 only
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after 9 hrs in Group B ,where as in Group Athe pain
score started to attain 3 after 6 hrs.(Fig 1).

and 13.3% in Group B. Nausea and vomiting was
slightly more in Group B(26.67%)than GroupA(20%),
(Table 5).

Table 3 Average time interval between caudal
analgesia and first dose of analgesic
Patient group Mean duration(hrs± sd)

GroupA (n=15) 6.3± 2.93
GroupB (n=15) 9.1±3.14

p<0.05

Table 4 Number of doses of paracetamol syrup
given to both groups in first 24 hrs
No ofdoses of Paracetamol GroupA GroupB

1 0 0
2 1 11

3 6 3

4 8 1

p<0.05

Fig 1 Changes in pain score along with time

It was also seen that the children in Group A
needed more doses of paracetamol syrup in first 24
hrs than Group B (Table 4).

Thevitals ofpatients in both groups remain stable
during operation and the incidences ofemergence agi-
tation were much less in both groups rather than the
patients undergoingsurgery undergeneral anaesthesia
withoutcaudalblock.

There was no majordifference in sedation score
between the two groups after recovery.13.3% patients
in Group A and 6.6% in Group B developed motor
weakness. It was also observed that incidences of
postoperative urinary retention was 20% in Group A

Table 5 Inc idences of adverse effects in two
groups(n)
Incidences of adverse GroupA GroupB
effects (n=15) (n=15)

Motor Weakness 2 1
UrinaryRetention 3 2

Nausea & Vomiting 3 4
p=not significant

Discussion

Easeof performanceand reliability makes caudal
blockthemostcommonlyperformed blockin children.
Caudaladministration ofbupivacaine is a widespread
regionalanaesthetic technique for intra- and postop-
erative analgesia during lower limb, anoperineal,
penoscrotaland abdominalsurgicalproceduresin chil-
dren6-8. Tramadolis acentrally actingopioid analgesic,
used for treatingmoderate to severe pain. It is a syn-
thetic agent,made of racemicmixture of two enanti-
omers- (+) tramadol and (-) tramadol and it appears
to haveactions at the -opioid receptor as wellas the
noradrenergicandserotonergicsystems9.Tramadolwas
developed by the German pharmaceutical company
GrünenthalGmbH in the late1970s and marketed un-
der the trade name Tramal.As an analgesic it’s equi-
potent to meperidinewithout any respiratory depres-
sant action.The mostcommonly reported adversedrug
reactions are nausea,vomiting, sweatingand constipa-
tion. Drowsiness is reported, although it is less of an
issue than for opioids.

In ourstudy, wefound that by adding tramadol
2mg.kg-1 to caudal bupivacaine (0.025%) 0.5ml.kg-1

in childrenundergoingsub-umbilicaloperation,signifi-
cantly increased theduration ofpain freeperiod post-
operatively. Similar results were reported by Gune et
al 10 duringa studyofchildrenundergoinghypospadias
repairshowedthat caudaltramadolprovides betterand
longerlastingpostoperativeanalgesia thani.v. tramadol.
Senelet al 11 in astudy on children undergoinghernior-
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rhaphy showed that, caudal administration of
bupivacaine with the addition of tramadol resulted in
superior analgesiawith alonger periodwithoutdemand
for additional analgesics compared with caudal
bupivacaine and tramadolalonewithout an increase of
side effects. The incidence of emergence agitation,
which is frequently seen during recovery from inhala-
tionalanaesthesia in children, weremuch less in chil-
dren with preoperativecaudalblockin bothgroups and
it was more less in Group B and this is supported by a
previous study of Weldon et al12 who reported that
effectivepostoperative analgesia may reduce the inci-
denceof emergenceagitation with sevoflurane anaes-
thesia.The degreeof sedation was comparable in two
groups.Thepotency ofsingle shotcaudalbupivacaine
was increased by addition of tramadolbecause in our
set up it wasneither technically possible norcost effec-
tive to usecaudalepiduralcatheter and maintain post-
operativeanalgesia with bupivacaine alone.Aprolong
andeffectivepostoperativeanalgesia tochildren means
a cooperative child with less emotional and
haemodynamicstress and rapid recovery withless hos-
pital stay.Mean durationof postoperativeanalgesia with
caudalbupivacainewas 6.3hrs whereas with addition
of tramadolit increased up to 9.1 hrs,without increas-
ingthe doseas wellas the side effects of bupivacaine
as it was shown in various studies13,14.Ahigherdose of
tramadol could have caused nausea and vomiting
whereas increasingthe doseof bupivacainecould have
caused more motor weakness and urinary retention.15

Our study concluded that caudal administration
of tramadol 2mg.kg-1 along with 0.25% bupivacaine
0.5ml.kg-1 significantly increasedthedurationand quality
ofpostoperative analgesia in children undergoing sub-
umbilicaloperation,without producingsignificant ad-
verse effects.
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