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Introduction:

Inguinal hernias and hydroceles are prevalent 

conditions encountered by paediatric surgeons, 

constituting a signifi cant portion of their prac-

tice. Congenital inguinal hernias in children 

typically occur due to the failure of the proces-

susvaginalis to close, leading to the formation of 

an extra-abdominal passage for peritoneal fl uid 

(resulting in a hydrocele) or viscera (resulting in 

a hernia).1,2 Th e incidence of inguinal hernia has 
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been reported in the range of 1-5%. Incidence 
of inguinal hernia is higher in boys and make up 
to 79% of children having inguinal hernia. Th e 
prevalence peaks at the age of fi ve years with an 
incidence of 1.4% in boys and 0.4% in girls.3,4 
Once diagnosed, prompt elective repair of an 
inguinal hernia is recommended to mitigate the 
risk of complications.5

It’s crucial to prioritize eff ective pain manage-
ment in children undergoing surgical proce-
dures like inguinal hernia repair. Th e misconcep-
tion that children don’t experience or remember 
pain as adults do has been debunked, empha-
sizing the importance of proper pain control.6,7 
Th ere are several well-established assessment 
tools available for evaluating pain in children 
across diff erent age groups and types of pain. 
Th ese tools help healthcare providers bett er un-
derstand and address children’s pain, ensuring 
appropriate pain relief and improving overall 
care. Self-reporting is generally considered the 
gold standard. However, there are pain scales 
tailored for diff erent age groups and popula-
tions, including neonates, infants and children. 
Using appropriate pain scales ensures accurate 
assessment and eff ective management of pain 
across diverse patient populations.8

Various anesthesia techniques are practiced to 
avert and reduce stress and pain resulting from 
a surgical procedure.9 Inguinal hernia repair can 
be carried out using general anesthesia and/or 
regional anesthesia, however in children caudal 
block is oft en used technique of regional anes-
thesia for inguinal hernia repair which off ers 
eff ective pain relief.10 Combining Bupivacaine 
with Tramadol extends the duration of analge-
sia, providing relief for up to 9 hours. Th is ap-
proach helps minimize the risk of triggering 
physiological stress responses and associated 
complications.11

Th e use of Tramadol as a local anesthetic has 
shown promising results in both clinical and 
laboratory sett ings, with studies indicating its 
effi  cacy in providing post-operative analgesia 
for up to 10 hours.12 Additionally, Tramadol has 
been found to extend the pain-free period aft er 

surgery and reduce the need for additional an-
algesia.13

Comparing two diff erent techniques for post-
operative analgesia following inguinal hernia 
repair in children is an important endeavor to 
identify the most eff ective approach. Testing the 
hypothesis that local anesthesia would provide 
superior analgesia to caudal anesthesia allows 
for informed decision-making regarding the op-
timal pain management strategy. Our study aims 
to determine which technique off ers the best 
analgesic eff ect, ultimately improving the overall 
quality of care for pediatric patients undergoing 
inguinal hernia repair.

Material and Methods:
Th is double-blind randomized controlled trial 
conducted aft er obtaining permission from the 
Institutional Committ ee (IC). Consent was 
obtained from guardians of all patients, and 
inclusion criteria were carefully defi ned, focus-
ing on children aged 0 to 7 years with unilateral 
inguinal hernia diagnosed clinically. Exclusion 
criteria were also clearly outlined to ensure the 
safety and integrity of the study, excluding pa-
tients with specifi c medical conditions or con-
traindications. Th is level of detail and adherence 
to ethical guidelines strengthens the validity and 
reliability of the study’s fi ndings.

Children aged 0 to 7 years with elective unilat-
eral inguinal hernia repair, classifi ed as ASA I or 
II, were included in this study. Demographic in-
formation was recorded for each patient using a 
designated form. In the operating room, patients 
were randomly assigned to Group A (Caudal 
Block) or Group B (Wound Infi ltration) by the 
att ending anesthetist opening sealed envelopes. 
Caudal blocks were administered in Group A, 
by instillation of a mixture of 1ml/kg of 0.25% 
Bupivacaine with 2 mg/kg of Tramadol into 
the epidural space, Aft er performing skin clo-
sure with subcuticular absorbable vicryl suture 
infi ltration of wound with 2mg/kg Tramadol 
in 0.2ml/kg of normal saline was performed 
in Group B and normal saline in Group A (0.2 
ml/kg). Surgeons were kept unaware of the 
drug used. Caudal blocks were conducted us-
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ing standard techniques with Bupivacaine and 

Tramadol. Group A received a dressing over the 

sacral area, mimicked in Group B to eliminate 

bias in pain assessment. In Group B, Tramadol 

was infi ltrated subcutaneously aft er skin closure. 
Pain assessments were conducted at 1, 4, 8, and 
10 hours post-operatively, with rescue analgesia 
provided as needed. Analgesic duration was re-
corded in hours, with confounding factors such 
as age and gender controlled through stratifi ca-
tion.

Results:
A total of 60 children with unilateral inguinal 
hernia were included in this study. Th ese chil-
dren were randomly divided into two groups, 
Group A received Caudal block and Group B 
was given local Wound infi ltration. Age distribu-
tion of the patients with respect to groups was 
noted. as shown in fi gure 1.

Th e average age of the patients was 31.50±25.24 
months. Similarly average weight, height, dura-
tion of surgery and duration of general anesthe-
sia and analgesia were also recorded. (table 1)

Out of 60 patients, 56(93.3%) were male and 
4(6.7%) were female who received Caudal block 
and Wound infi ltration. (fi gure 2)

Average age, weight and height were insignifi -
cant between groups while average duration of 
surgery and duration of general anesthesia was 
signifi cantly high in Caudal Block than Wound 
Infi ltration as shown in table-2.

Average mean duration of analgesia in caudal 
block was 9.6±0.81 hours and in wound infi ltra-
tion was 9.47±0.90 hours. Signifi cant diff erence 
was not observed between groups (p=0.544) as 
presented in fi gure 3. Similarly average post op-
erative pain between groups were not signifi cant 
at diff erent follow ups as shown in  table-3.

Comparison of requirement of rescue analgesia 
between groups was also recorded. (table 4) 

Rate of rescue analgesia was 26.7% in wound in-
fi ltration group and 13.3% in caudal block but 
signifi cant diff erence was not observed between 
groups (p=0.197).

Table 1: Descriptive statistics and characteristics of patients 

Variables Mean±SD 95% CI
Median 
(IQR)

Max - 
Min

Age (months) 31.50±25.24 24.98 to 38.02 24 (42) 84 - 1

Weight (kg) 10.49±3.94 9.48 to 11.51 12 (5) 16 -3

Height (cm) 88.95±23.53 82.87 to 95.03 90 (41) 140 -50

Duration of surgery (min) 24.58±7.49 22.65 to 26.52 25 (10) 45 -15

Duration of general anesthesia (min) 31.67±8.57 29.45 to 33.88 30 (15) 50 -20

Duration of analgesia (hr) 9.53±0.85 9.31 to 9.75 10 (0) 10 - 8

Table 2: Comparison of characteristics of patients between groups

Variables 
Caudal block 
n = 30

Wound infi ltration 
n=30

p - 
value

Age (months) 27.83±24.39 35.17±25.93 0.26

Weight (kg) 9.70±3.84 12.15±6.82 0.092

Height (cm) 85.93±22.94 91.97±24.09 0.33

Duration of surgery (min) 26.83±7.13 22.33±7.27 0.019

Duration of general anesthesia (min) 34.83±7.82 28.50±8.22 0.003
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Average duration of analgesia was insignifi cant 
between groups in age groups. (Figure 4) Simi-
larly gender and weight were also not eff ective 
on average duration of analgesia between groups 

as shown in fi gure 5 and 6.

Discussion:
Pain is perhaps the most feared symptom, which 
a man is always trying to alleviate and conquer 
since ages. Children are special in this regard be-
cause in them it is very complex phenomenon. 
It is also very diffi  cult to diff erentiate restless-
ness or crying fuel to pain from that of hunger 
or fear in the children. Langlade et al14 suggested 
that the post operative pain treatment must be 
included in the anesthetic planning even before 
induction of anesthesia, adoption the idea of 
‘managing pain before it occurs’. 

Caudal epidural blockage is widely used to pro-
vide peri operative analgesia in pediatric popu-
lation. Th e placement of caudal epidural block 
post induction prior to surgical stimulation is 
considered to be an eff ective means of control-
ling pain in the post-operative period.15 It also-
reduces the requirement of general anesthesia 
intra operatively without signifi cant side eff ects 
and maintaining a smooth intra and post-op-
erative period. Various studies establishing the 
effi  cacy of using longer acting local anesthetic 
such as Bupivacaine in the management of post-
operative pain have been conducted.16 Caudal 
block, however, can rarely be associated with 
severe complications such as inadvertent sub 
arachnoid or intra vascular injection of the lo-
cal anesthetic.15 Peripheral nerve blocks, such as 
ilioinguinal / iliohypogastric nerve block, pose 
a low risk of transient quadriceps paresis, hema-
toma and inadvertent bowel perforation.17 Both 
techniques are time consuming, require large 
volumes and may result in high plasma levels of 
the local anesthetic agent. 

Several research has been done by using Bupi-
vacaine in combination with a variety of drugs 
e.g. Clonidine, Diamorphine, Tramadol etc. and 
claimed to achieve longer lasting analgesia when 
a combination of these drugs was used for caudal 
blocks.18 Caudal opioids may off er analgesic ad-
vantages over Bupivacaine alone but have been 
associated with side eff ects such as respiratory 
depression. Tramadol is an analgesic assumed to 
lack a respiratory depression eff ect and has been 

Table 3: Comparison of post-operative pain assessment between groups

Post-Operative Pain assessment 
(NIPS score / Cheops score)

Caudal block 
n = 30

Wound infi ltration 
n=30 Total 

1 Hours 3.47±0.97 3.37±1.29 0.73

4 Hours 3.17±1.42 3.17±1.62 0.99

8 Hours 3.20±1.40 3.10±1.68 0.82

10 Hours 3.50±2.79 3.87±2.05 0.56

Table 4: Comparison of requirement of rescue analgesia between groups

Requirement of rescue analgesia 
Caudal block 
n = 30

Wound infi ltration 
n=30 Total 

Yes 4 (13.3%) 8 (26.7%) 12 (20%)

No 26 (86.7%) 22 (73.3%) 48 (80%)

Chi-square = 1.667, p = 0.197

Figure 6: Comparison of mean duration of analgesia between groups with respect 
to weight
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shown to provide eff ective, long lasting analge-
sia aft er epidural administration in adults and 
children. Addition of Tramadol to Bupivacaine 
administered caudally provides a dose related 
increase in postoperative analgesia.18 Senel. AC 
et al. examined the analgesic effi  cacy of Bupi-
vacaine, Tramadol, or a combination of both 
in children undergoing inguinal hernia repair. 
Th eir results showed that patients who were ad-
ministered Bupivacaine and Tramadol caudally 
had a signifi cant longer time period to adminis-
tration of fi rst rescue analgesia that is 13.5±2.2 
hour, than either the Bupivacaine group 10±2 
hour, or the Tramadol alone group 5±1 hour.19

Sabbath et al. performed a double blind compar-
ative study and concluded that caudal Tramadol 
with Bupivacaine provides prolonged and good 
quality post operative analgesia compared to 
Caudal block with plain Bupivacaine in children 
undergoing inguino-scrotal surgeries. Addition 
of Tramadol (2 mg/kg) with caudally adminis-
tered 0.25% Bupivacaine (0.75 ml/kg) resulted 
in signifi cantly longer post operative analgesia 
period (10.4±2.2 hours) in one group while in 
another group in which only 0.25% Bupivacaine 
(0.75 ml/kg) was used, mean duration of anal-
gesia was (2.85 ± 0.84 hours).20

In our study, the mean duration of analgesia was 
found to be 9.6±0.81 hours (observed in the 
group that received a combination of 0.25% Bu-
pivacaine 1 ml/kg with Tramadol 2 mg/kg cau-
dally) which is comparable to above mentioned 
studies. Furthermore, in this study the rescue 
analgesia was required in 13.3% of the patients in 
caudal block at 8 hours. Th is is also close to the 
study performed by Majid et al, which showed 
that aft er caudal administration of Bupivacaine 
and Tramadol, rescue analgesia was required 
in only 16% of the children at 8 hour. Another 
study by Prosser et al. demonstrated that only 
6.7% of patients required rescue analgesia with-
in 1 hour aft er caudal Tramadol (2 mg/kg).21

Another study showed that wound infi ltration 
and wound instillation with a local anesthetic 
solution performed by the surgeon can produce 
eff ective post-operative analgesia aft er hernia 

repair in children. Wound infi ltration with local 
anesthetic is a simple, eff ective and comparative-
ly inexpensive means of providing good analge-
sia for a variety of surgical procedures without 
any major side eff ects. Local anesthetic eff ects of 
opioids have been demonstrated in both clini-
cal and laboratory studies.22 Tramadol is a weak 
opioid and is eff ective local anesthetic in minor 
surgeries.23 Only a few studies are available in 
which wound infi ltration is compared with oth-
er regional techniques for post-operative pain 
control.

Greek et al observed that sub cutaneous Tra-
madol infi ltration can provide eff ective anal-
gesia and may have anti infl ammatory eff ects.21 
Demiraran et al demonstrated the same post 
operative pain relief among post-hernia repair 
pediatric patients. Th ey used Tramadol in com-
parison to Bupivacaine and reached the same 
conclusion. Th e mean duration of analgesia was 
observed to be 6.72±4.09 hours in Tramadol 
group which was signifi cantly longer than the 
duration of analgesia observed in groups that 
received intramuscular Tramadol and cadual 
Bupivacaine.12 In the same study, the fi rst rescue 
analgesia was required in 16% of children. Both 
values are comparable to the fi nding observed in 
my study which shows that local Wound infi ltra-
tion with Tramadol prior to wound closure in 
hernia repair, provided post-operative analgesia 
for 9.47±0.90 hours and the rescue analgesia was 
required in 26.7% of children but the diff erence 
did not prove to be statically signifi cant when 
compared with the caudal block. A recent study 
was conducted comparing the Caudal block and 
Wound infi ltration for inguinal procedures in 
children which also emphasizes the use of local 
wound infi ltration since it is more effi  cient and 
minimizes the risk of complications.24

In my study, the duration of general anesthesia 
and this the total time of the procedure was sig-
nifi cantly more in Caudal block group as com-
pared to Wound infi ltration group. Th is could be 
because of the fact that aft er maintaining general 
a anesthesia, the child is placed in a proper de-
cubitus position and the sacral site is aseptically 
prepared by the anesthetist before placement 
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of Caudal block which consumes time while 
wound infi ltration at the end of inguinal hernia 
repair is easy to perform and less time consum-
ing. 

Conclusion:
Th is study failed to establish any diff erence in 
the post-operative pain relief whether local infi l-
tration of Tramadol into the wound is performed 
or a combination of Bupivacaine and Tramadol 
is used for Caudal block in two equal random-
ized groups. In this study, both modalities were 
equally eff ective in providing post-operative an-
algesia to children post-inguinal hernia repair. 

Since wound infi ltration is simplest to apply and 
less time consuming, this study reinforces the 
view that simple Wound infi ltration with local 
anesthesia should be encouraged in pediatric 
anesthesia and could be used as an alternative 
to the Caudal block particularly in a situation 
where Caudal block is contraindicated or in a 
sett ing where there are limited highly trained 
personnel and monitoring facilities.
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