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Postoperative Analgesia in Children- Compar ative Sudy
between Caudal Bupivacaine and Bupivacaine plus
Tramadol

M eena Dodat, Sambrita M ukherjee?
Summary

Thirty children, ASA |-11, aged between 2yrs-5yrs, undergoing sub umbilical operation (inguinal and penile
surgery) were selected for this doubleblind study. They wererandomly dividedin two groups, group A and group B.
Group A (n=15) received 0.25%bupivacaine 0.5ml.kg* and Group B (n=15) received0.25% bupivacaine 0.5 ml.kg™
and tramadol 2mg.kg* assingle shot caudal block. Postoperative pain was assessed by amodified TPPPS (Toddler-
Preschool Postoperative Pain Scale) and analgesic given only when the score was morethan 3. In thefirst 24 hrsit
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). Therewas
no significant haemodynamic changes, motor weakness or respiratory depression in both groups. This study con-
cluded that addition of tramadol 2mg.kg? to caudal 0.25% bupivacaine 0.5ml.kg?! significantly prolong theduration of

postoperativeanalgesiain children without producing much adverse effects.
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Introduction

The society of Paediatric Anaesthesial, on it’ s15"
annual meeting at New Orleans, Louisiana (2001)
clearly definedthealleviaion of painasa® basic human
right” , irrespective of age, medica condition, treatment,
primary service responsefor the patient careor medi-
cd indtitution. Finely et d® observed that many types
of so called “minor” surgery (e.g. circumcision) can
causesgnificant painin children.

Thegod of post operative painrdief isto reduce
or diminate painwith minimum side-effectsand in our
setupaschegply as possible. Effective painrelief means
asmooth postoperative period, increased patient com-
plianceand anearly dischargefrom hospitd. Langlade
et a® suggested that the postoperativepain treatment
must beincludedin theanaesthetic planning even be-
foreinduction of anaesthesia, adoptingtheideaof ‘ man-
agingpain beforeit occurs .

Caudal analgesia, Bupivacaine, Tramadol

Over the yearsvarious regional anaesthetic pro-
cedureshas gained popularity for postoperative and-
gesabecausein additionto providing effective post-
operative pain relief, they also reducetherequirement
of general anaesthesiaintraoperatively without signifi-
cant side-effectsand maintainingasmoothintraand
postoperative period. Cauda block has proved useful
in avariety of subumbilical operations* in childrenfor
providing both intraoperaiveand post operative anal-
gesia. Objective of present study wasto compare the
quality and duration of andgesia, after asingle shot
caudd block with bupivacaine doneand bupivacaine
plus tramadol, and thereby try to find out whether
tramadol can bean effective adjuvantto bupivacaine
for providingpostoperative analgesiain children un-
dergoing subumbilical surgeries.

M ethods

After obtaininginstitutiond approval and paren-
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td written informed consent, thirty childrenaged be-
tween 2-5yrs, weighing between 10-18 Kg and of
ASA | and Il physiologic statuswereenrolled for the
study. Thesepatientswere scheduled for sub-umbilica
surgeries likeherniotomy and penile surgery under
general anaesthesiaby asingle surgeon. The patients
wererandomly dlocated intwo groups.

Group A received single shot caudal block with
0.25% bupivacaine 0.5ml.kg* and Group B received
0.25% bupivacaine 0.5ml kg™ plustramadol 2mg.kg?,
after induction of anaesthesia. Any children having d-
lergy to bupivacaineor any contraindicationto neuraxid
blockade wereexcduded from the study.

The patients were induced with halothane and
50% nitrous oxidein oxygen inhalation viaface mask.
Intravenous cannulation wasdone using22G cannula,
then atropine 0.02mg.kg?, ondansetron 0.1mgkg*and
midazolam 0.1mg.kg! were giveni.v as premedica-
tion. After induction, caudal block wasthen givenin
right laterdl position by a22G needleunder aseptic con-
dition. Syringescontaining an equal volumeof either
0.25% bupivacaine 0.5ml.kg*or 0.25% bupivacaine
0.5ml.kg* plustramadol 2mg.kg?! wereprepared and
givento theinvestigator who wasblinded to theidentity
of drug(s).He gavethe caudal blocks. Thenthe sur-
gery was continued under inhalationa anaesthesiavia
mask. Intraoperative heart rate, respiratory rate, blood
pressure(NIBP) and oxygen saturation (SpO2) was
monitored. After recovery from generd anaesthesiathe
patient was shifted to PACU and hisvitals and pain
was assessed by a 10-point TPPS scoreX(Table 1) by
ablinded investigator .The child’ smotor power, any
sSde-effects and sedation score(0O= Eyes open, 1= Eyes
open to speech, 2=Eyes open when shaken, 3=
unrousable) was also noted. Assessment was done
every 5-minfor thefirst 30-min, then every 15-min for
next 1hr, then hrly for next 2hrsandthen at4, 6, 8, 10,
14, 18 and 24hr by the sameblinded investigator.

Data Processing

ANOVA with multiplecomparisonswasused for
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Table 1 Pain assessment method in children(TPSS
Scor e*)

Variable Score0 Scorel Score 2
Verbd complaint/cry None  Once Only  >once
Groan/Moar/ Grunt None  Onceonly >once Facid
Expression Neutra OneGrimace Grimace>1
Restless Motor None  One episode >one episode
behaviour

Rub/ touch None  Onceonly >Once
painful area

* According to Toddler-Preschool Postoperative Pain Scale

comparisonsbetween thegroups. Usng Chi squared
(X?) test compared the non-parametric data. p<0.05
wasregarded asgtatistically significant.

Results

The two groupswerecomparableinage, weight
and duration of surgery(Teble2).

Whilecomparing thequality of postoperativean-
algesia between the two groups it was seen that the

Table 2 Patient data and duration of anaesthesia

Variables GroupA (n=15) Group B(n=15)
Age(yrs) 27+16 36134

We ght(kg) 11.3+377 123+48
Gender(M:F) 150 15:.0

Durationof 3224875 2981809
anaesthesia(min)

Basdineheart rate  103+9.15 A+1033

(jper min)

P<0.05

Group A started having mild pain after 3hrsand the
pain wassgnificant after 6hrswhereasin Group B the
child was painfreefor dmost 5hrs and started having
significant pain after 8 hrs which needed analgesic
supplementation with syrup Paracetamol at thedose of
10 mg.kg?. Significant pain is described as one that
has apain scoreof morethan 3 (Table 3).

When pain score was plotted against timein a
graph, it was seen that the scorewas 0 upto 2 hrsand
then started to increase and reached ascore of 3 only
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Table 3 Average time interval between caudal
analgesia and first dose of analgesic

Mean duration(hrs+ <)
6.3£293
9.1+314

Patient group
GroupA (n=15)
GroupB (n=15)
p<0.05

after 9 hrsin Group B ,whereasin Group A the pain
scorestarted to attain 3after 6 hrs.(Fig 1).
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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
hrsthan Group B (Table4).

Table 4 Number of doses of paracetamol syrup
given to both groups in first 24 hrs

No of dosesof Paracetamal GroupA GroupB
1 0 0

2 1 n

3 6 3

4 8 1
p<0.05

Thevitals of patientsin both groupsremain stable
during operation and theincidences of emergence agi-
tation weremuch lessin both groupsrather than the
patients undergoing surgery under generd anaesthesia
without cauda block.

Therewas no major difference in sedation score
between thetwo groupsafter 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
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and 13.3% in Group B. Nausea and vomiting was
dightly morein Group B (26.67%0) than GroupA (20%),
(Table5).

Table 5 Incidences of adverse effects in two
groups(n)

Incidencesof adverse  GroupA GroupB
effects (n=15) (n=15)
Motor Weakness 2 1
Urinary Retention 3 2
Nausea & Vomiting 3 4

p=not significant
Discussion

Easeof paformanceand reliability makes caudd
block themost commonly performed block in children.
Caudal adminigtration of bupivacaineisawidespread
regional anaesthetic techniquefor intra- and postop-
erative analgesia during lower limb, anoperineal,
penoscrotal and abdominal surgical proceduresin chil-
dren®8, Tramadol isacentrally actingopioid andgesic,
used for treatingmoderateto severe pain. Itisasyn-
thetic agent, made of racemic mixtureof two enanti-
omers- (+) tramadol and (-) tramadol and it appears
to haveactions & the p-opioid receptor aswell asthe
noradrenergic and serotonergic systems’. Tramadol was
deveoped by the German pharmaceutical company
Grunenthal GmbH inthelate 1970s and marketed un-
derthetrade name Tramal. Asananalgesic it’ s equi-
potent to meperidinewithout any respiratory depres-
sant action. The most commonly reported adversedrug
reactionsare nausea, vomiting, sweatingand congtipa
tion. Drowsinessis reported, athoughitislessof an
issuethan for opioids.

In our study, wefound that by adding tramadol
2mg.kg* to caudal bupivacaine (0.025%) 0.5ml.kg*
in childrenundergoing sub-umbilical operation, Signifi-
cantly increased theduration of pain freeperiod post-
operatively. Similar results werereported by Guneet
a Y duringastudy of childrenundergoing hypospadias
repair showedthat caudal tramadol providesbetter and
longer lasting postoperativeanagesiathani.v. tramadol.
Sendl etd inastudy on children undergoing hermior-



rhaphy showed that, caudal administration of
bupivacaine with the addition of tramadol resulted in
superior andgesiawith alonger period without demand
for additional analgesics compared with caudal
bupivacaine and tramadol donewithout anincrease of
side effects. The incidence of emergence agitation,
which isfrequently seen during recovery from inhala-
tional anaesthesiain children, weremuch lessin chil-
drenwith preoperativecauda block in bothgroupsand
itwasmorelessin Group B and thisissupported by a
previous study of Weldon et al> who reported that
effective postoperative anadgesiamay reducetheinc-
denceof emergenceagitation with sevoflurane anaes-
thesia. The degreeof sedationwas comparablein two
groups. Thepotency of single shot caudal bupivacaine
wasincreased by addition of tramadol becausein our
set up it wasnether technically possible nor cost effec-
tiveto usecaudal epidural catheter and maintain post-
operativeanalgesiawith bupivacaineaone. A prolong
and effective postoperativeanagesiato children means
a cooperative child with less emotional and
haemody namic stressand rapid recovery withlesshos-
pita stay. M ean duration of postoperativeandgesiawith
caudal bupivacainewas 6.3 hrs whereaswith addition
of tramadol it increased up t0 9.1 hrs, without increas-
ingthedoseaswell as the side effects of bupivacaine
asit wasshown invarious studies’®*, A higher dose of
tramadol could have caused nausea and vomiting
whereasincreasingthe doseof bupivacainecould have
caused more motor weakness and urinary retention.

Our study concluded that caudd administration
of tramadol 2mg.kg! alongwith 0.25% bupivacaine
0.5ml.kg?* significantly increased the duration and qudity
of postoperative andgesiain children undergoing sub-
umbilical operation, without producing significant ad-
varseeffects.
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