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ABSTRACT

BACKGROUND

Wound infiltration with local anaesthetics may improve postoperative analgesia and has become increasingly common. It has
the ability to reduce the need for opioids, additional complications, duration of hospital stay and its provision of effective
postoperative analgesia. Tramadol infiltration of wound has been shown to have effects similar to those of local anaesthetics.

AIMS AND OBJECTIVES
To investigate the effects of wound infiltration with levobupivacaine and tramadol on postoperative analgesia in children
undergoing elective unilateral inguinal hernia and undescended testis surgery.

METHODS

Ninety children (Age Group 1 to 7 years) who were scheduled to undergo elective unilateral inguinal hernia and undescended
testis surgery were included in the study. Patients were allocated to 3 groups of 30 each: Group A received wound infiltration with
2 mg/kg Tramadol in 0.2 mL/kg saline, Group B received wound infiltration with 0.2 mL/kg of 0.25% Levobupivacaine and Group C
received wound infiltration with 2 mg/kg Tramadol plus 0.25% Levobupivacaine (total volume of solution as 0.2 mL/kg). Pain score
was assessed using FACES pain scale at 1, 4, 8, 12 and 24 hours postoperatively. Patients with pain score of 24 were treated with
paracetamol suppository (20 mg/kg body weight) as rescue analgesia. Respiratory rate and pulse rate were also recorded at 1, 4, 8,
12 and 24 hours postoperatively. The frequency of side effects and rescue analgesic used were also recorded during the 24-hour
postoperative period.

RESULTS

Average pain scores, respiratory rate and pulse rate were lowest in Group C compared to Group A and Group Bat 1, 4, 8,12 and
24 hours postoperatively (P value of <0.05). Average analgesic requirement among the three groups showed a statistically significant
difference (P value of <0.05) and time to first analgesic requirement was longer in Group C compared to Group A and Group B.
However, the incidence of side effects among the three groups was statistically insignificant (P value of >0.05).

CONCLUSION
Infiltration of the wound site with combined Levobupivacaine and Tramadol provides significantly better analgesia compared
with Levobupivacaine or Tramadol alone.
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INTRODUCTION An effective pain therapy to block or modify the myriad
The international association for the study of pain defines pain physiologic responses to stress has become an essential
as an “Unpleasant sensory and emotional experience component of modern paediatric anaesthesia and surgical
associated with actual or potential tissue damage or described practice. Historically, children have been undertreated for

in terms of such damage.l” Children being special in this
regard, as it is a very complex phenomenon in them. It is also
very difficult to differentiate restlessness or crying due to pain
from that of hunger or fear in the children.

pain and for painful procedures because of the wrong notion
that they neither suffer or feel pain nor respond to or
remember the painful experiences to the same degree as adult
do. An unproved safety and efficacy of the analgesics and
worries about the risk of opioid-induced respiratory
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Finely et al. have recently reported that many types of
the so called “Minor” surgeries can cause significant pain in
children and that parents have a number of misconceptions
concerning pain treatment.4 In spite of all these reports, the
postoperative pain in paediatric patient is not adequately
managed despite of its cause of morbidity and even some
reported mortality.5

MATERIAL AND METHODS

After obtaining approval from Hospital Ethical Committee and
informed written consent from the parents/guardian of the
children, the study was undertaken in Government SMHS
Hospital, Srinagar. This was a prospective, hospital-based
study; 90 children (Age group of 1 to 7 years) scheduled to
undergo elective unilateral inguinal herniotomy and
undescended testis surgery and belonging to American society
of anaesthesiologists [ASA-1 and II] category were selected for
this study.

Exclusion Criteria

e Patients allergic to any of the study drugs, either
levobupivacaine or tramadol.

e Patients with known neurological, neuromuscular or
psychiatric diseases.

e Patients with known clotting disorders.

Patients selected for the study were admitted at least 24
hours prior to surgery. Pre-anaesthetic checkup was done at
that stage. A thorough history including history of any
comorbid disease, pre-anaesthetic exposure, medication
intake and allergy to any drug was also elicited.

General physical examination as well as systemic
examination of cardiovascular system, respiratory system and
central nervous system was performed. Airway assessment
was done to predict the airway status of the patient. Minimum
basic investigations were advised. The patients were advised
to remain fasting as per standard fasting criteria for paediatric
patients prior to surgery.

Patients were randomly assigned to three groups as
below, in whom wound infiltration was done at the end of
surgery.

1. Group A: Patients received wound infiltration with 2
mg/kg of tramadol (0.2 mL/kg).

2. Group B: Patients received wound infiltration with 0.25%
levobupivacaine (0.2 mL/kg).

3. Group C: Patients received wound infiltration with 2
mg/kg Tramadol plus 0.25% Levobupivacaine (0.2
mL/kg).

Preoperative baseline Heart Rate, Blood Pressure and
SPO2 were recorded by connecting the patient to multi-
channel monitor. Intravenous access established with 22-GI/V
cannula. All patients were premedicated with injection
fentanyl (1 pg/kg body wt.) and General Anaesthesia was
induced with injection thiopentone sodium (4-5 mg/kg body
wt.). Inj. Atracurium (0.5 mg/kg body wt.) as muscle relaxant
and LMA of appropriate size was placed. Anaesthesia was
maintained with halothane (0.2-0.6%) in a mixture of 50% and
50% N20/02 and patients ventilated to normocapnia.

Standard intraoperative monitoring included ECG, NIBP,
HR, Etco2 and SPO2. Ringers lactate infusions were used for
replacement and maintenance as per standard guidelines of
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fluid replacements. At the end of surgery, just before skin
closure, infiltration of the surgical wound was performed by
the surgeon in all the patients.

Residual neuromuscular block was reversed and LMA
was removed. Patients were shifted to PACU for assessment of
pain scores and other vital parameters. Children were
discharged from PACU to surgical ward when they achieved a
modified Aldrete score.¢ of 9.

Pain was assessed using FACES pain scale. Pain scores
were recorded at 1, 4, 8, 12 and 24 hours postoperatively.
Patients with pain score of 24 received paracetamol (20 mg/kg
body wt.) suppository per rectally. Other parameters like
pulse rate and respiratory rate were also recorded at similar
intervals. The incidence of nausea/vomiting, pruritus, local
allergic reaction and rescue analgesic requirement was also
recorded.

Statistical Analysis

Age, weight, duration of surgery, average pain scores and total
analgesic requirements were compared using ANOVA (One
way analysis of variance). All data were collected and
comparison between groups was expressed as arithmetic
mean and standard deviation (mean+SD) and analysed using
standard statistical tests and inferences were drawn
accordingly.

RESULTS
In our study, there was no statistically significant difference
regarding the demographic profile of patients.

Variabl | Group A Group B Group C P-
e (n=30) (n=30) (n=30) value
A8e | 348:132 | 3.27¢1.19 | 3.53x0.99 | 0646
(years) #
Weight | 16.17+£3.1 | 16.43+2.9 | 16.27+2.7 | 0.939
(Kg) 2 6 3 #
buratio | 4867.34 | 48.67+38 | 4887+4.4 | 0599
n Of
3 9 1 #
Surgery
Table 1: Demographic Profile of Patients

Patients in Group C had lower pulse rates (p value of 0.001)
and respiratory rates (p value of 0.001) than in Group A and
Group B throughout the postoperative period as shown in
Figure 1 and 2.

Figure 1-Showing Pulse Rate [Beats/min) among various groups at various time

intervals
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intervals

Figure 2-Showing Respiratory Rate (Breaths/min) among various groups at various time
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Figure 3-Showing pain score among various groups at various time intervals |
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When the groups were compared with respect to postoperative VAS values (Fig. 3), significant differences were detected at
hours 1 (P<0.001) (Group C vs. Group A, P=0.013; Group B, P<0.001; Group A vs. B, P<0.001; 4 (P<0.001) (Group C vs. Group A
P=0.005; Group C vs. Group B, P<0.001; and Group B vs. Group A, P<0.001; 8 (P<0.001) (Group C vs. Group A, P=0.002; Group C vs.
Group B, P<0.001; Group B vs. Group A, P<0.001); 12 (P<0.001) (Group C vs. Group A, P=0.001; Group C vs. Group B, P<0.001; Group
B vs. Group A, P=0.021) and 24 (P<0.001) (Group C vs. Group A, P=0.012; Group C vs. Group B, P<0.001; Group B vs. Group A,

P=0.017).
Time Group Group Group Avs.B Avs.C Bvs.C Overall p
A B C P value P value P value value
1 hr. 2.33+1.69 4.47+1.87 1.20+1.35 <0.001* 0.013* <0.001* <0.001*
4 hr. 2.73+1.70 5.13+1.54 1.53+1.46 <0.001* 0.005* <0.001* <0.001*
8 hr. 3.07+2.02 5.47+1.74 1.67+1.30 <0.001* 0.002* <0.001* <0.001*
12 hr. 3.93+1.93 5.07+1.72 2.27+1.95 0.021* 0.001* <0.001* <0.001*
24 hr. 4.27+2.09 5.47+1.96 3.00+1.64 0.017* 0.012* <0.001* <0.001*
Table 2: Comparison of Pain Score at different time intervals

Figure 4-Number of patients requiring post operative analgesia at various

time intervals Post-operative rescue analgesia in the form of
16 paracetamol suppository (20 mg/kg body weight) was given
1 - to children when the pain score was 24 in the first 24 hours. In
14 . b 13 Group C, none of the patients required rescue analgesia in the
12 1 1st, 4th and 8th hour post-operatively. Only 3 (10%) received
” 9 rescue analgesia in the 12th hour and 4 (13.3%) in the 24th
 Group A hour post-operatively.
8 6 W Group 8 In Group A rescue analgesia was required in 2 (6.6%) of
6 g,  LsroueC patients in the 1st hour, 4 (13.3%) in the 4t hour, 6 (20%) in
. . 3 the 8t hour, 12 (40%) in the 12t hour and 13 (43.3%) in the
2 24t hour post-operatively. In Group B 9 (30%) of patients
! 0 0 0 received rescue analgesia in the 1st hour, 12 (40%) in the 4t
0 hour, 16 (53.3%) in the 8t hour, 11 (36.6%) in the 12th hour
L o st 12 G and 15 (50%) in the 24t hour post-operatively.
Time Group Group Group P-value P-value (Intergroup)
Interval A B C (Overall) Avs.B Avs. C Bvs. C
1 hr. 2 (6.6) 9 (30) 0(0) 0.001* 0.045* 0.492 0.002*
4 hr. 4 (13.3) 12 (40) 0(0) <0.001* 0.041* 0.112 <0.001*
8 hr. 6 (20) 16 (53.3) 0(0) <0.001* 0.007* 0.024* <0.001*
12 hr. 12 (40) 11 (36.7) 3(10) 0.019* 0.791 0.017* 0.033*
24 hr. 13 (43.3) 15 (50.0 4 (13.3) 0.007* 0.605 0.022* 0.006*
Table 3: Percentage of patients requiring Postoperative Rescue Analgesia at various time intervals

Requirement of

rescue

analgesia

(Paracetamol
suppository 20 mg/kg body weight) in the first 24 hours post-
operatively was lowest in Group C (0.3+0.45) as compared to
Group A (1.3%0.74) and Group B (2.1+0.71). Intergroup
comparison between A and C, B and C and A and B revealed a
statistically significant difference (P value of <0.001).

The incidence of side effects among the three groups was
statistically insignificant. Seven patients in Group A, four
patients in Group B and only one patient in Group C had post-
operative nausea and vomiting (0.075).
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None of the patients in Group A, B or C had any local
reaction (P value of 1.000).

DISCUSSION

The reduction in postoperative pain using infiltration with
local anaesthetics over wound edges was reported by Copelle
in 1935.7 with local infiltration or infiltration in the pain
sensitive plains, afferent impulses from the site of incision and
injury are reduced. This reduces the sensitization and
consequent hyperalgesia. The risks associated with the
parenteral administration of analgesics and central neuraxial
block are avoided. Simplicity and safety are the hallmarks of
the technique.

Local anaesthetic agents commonly used for surgical
wound infiltration include lidocaine, prilocaine, bupivacaine,
ropivacaine and levobupivacaine.89 Opioids have been shown
to have local anaesthetic effects in animal and clinical
studies.10.11 Tramadol is a synthetic analogue of codeine, which
acts through both opioid and non-opioid mechanisms of
action.!2 Tramadol may be used as a local anaesthetic agent for
minor surgeries; similarly, it may be used as an adjuvant to
local anaesthetics.12 The analgesic effects of tramadol seem to
have 3 different mechanisms: agonism in weak u opioid
receptors; prevention of reuptake of noradrenaline and
hydroxytryptamine (5-HT) neurotransmitters in descending
inhibition pain pathways and providing 5-HT release.10.13
Wound infiltration with tramadol provides 2 additional hours
of analgesia compared with intramuscular use.14

In our present study, patients in Group C had lowest
postoperative pain scores at 1, 4, 8, 12 and 24 hours
postoperatively compared to Group A and Group B. Overall,
mean postoperative pain scores were 3.00+£1.6 in Group C,
4.27+2.0 in Group A and 547+1.9 in Group B with a
statistically significant difference (P value of <0.001). Similar
trends were followed by respiratory rate and pulse rate at
different time intervals. Mean respiratory rate and pulse rate
in Group C were lowest at 1, 4, 8, 12 and 24 hours
postoperatively compared to Group A and Group B with a
statistically significant difference at all time intervals
(P<0.001).

Similar results were obtained in one of the previous
studies done by Ozyilmaz K, (2012) Rescue analgesia
(Paracetamol 20 mg/kg body wt. suppository) was
supplemented whenever the pain score was =4. When the
groups were analysed with respect to the need for rescue
analgesia requirement within 24 hours postoperatively, none
of the patients in Group C required rescue analgesia up to the
8th postoperative hour. Only three patients in Group C required
rescue analgesia in the 12th hour and another four in the 24t
hour. However, intergroup comparison of rescue analgesic
consumption between Group A and Group C were statistically
insignificant at 1 and 4 hours postoperatively (P value >0.05);
9 patients in Group B required rescue analgesia during the first
hour in comparison to 2 patients in Group A. Intergroup
comparison of rescue analgesia between Group A and B
revealed a statistically insignificant difference (p>0.05) after
the 8th postoperative hour.

Similar results were obtained by Ozyilmaz et al. (2012).
Within the 24-hour postoperative period, only one patient in
Group C had nausea and vomiting in comparison to 7 patients
in Group A and 4 in Group B. However, the difference was
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statistically insignificant (p>0.05). None of the patients in any
study groups had any local reaction. (p>0.05).

Similar results were obtained by Ozyilmaz K, (2012) who
showed that combination of tramadol and levobupivacaine
reduced the incidence of side effects compared to the rest of
the groups.

SUMMARY AND CONCLUSION

During the 24-hour postoperative period after elective
inguinal herniotomy and orchidopexy, the combination of
Tramadol and Levobupivacaine provided superior analgesia
with lowest pain scores and reduced rescue analgesic
consumption and side effects.

Wound infiltration with tramadol alone provided better
postoperative analgesia than levobupivacaine alone. However,
the incidence of side effects was higher in tramadol alone
group.

Limitations of the study

Since pain is a subjective phenomenon with wide variability of
responses among the individuals, it is difficult to standardize
the variable. Pain that may be tolerable for one person may be
intolerable for another person. It may be difficult to assess and
grade the pain thus producing lot of unwanted bias in the
study.
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