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ORIGINAL ARTICLE 

ABSTRACT 
 

OBJECTIVE: To assess the duration and safety of single dose caudal epidural with bupivacaine 
for postoperative analgesia in children.  
DESIGN: A descriptive study. 
SETTING: Chandka Medical College Hospital, Larkana from February 2002 to September 2004.  
PATIENTS AND METHODS: One hundred and seventy six boys, ASA-I, between the ages of 2 to 
8 years, scheduled for inguinal or penile surgery, were randomly assigned in a prospective 
fashion to receive single shot caudal epidural with bupivacaine 0.25%, 0.75ml.kg-1, and studied 
for postoperative pain relief. Pain was evaluated by using faces pain scale. Analgesia was ad-
ministered when pain scale was 3-4. Postoperative complications were also noted.                            
RESULTS: Mean duration of analgesia was 10.43±3.4 hours. Time for micturation was 161.79± 
83.2 minutes while time to stand was 161.21±69.65 minutes. Haemodynamic and respiratory pa-
rameters remained stable during the observation period. Frequency of postoperative nausea 
and vomiting was 7% while urinary retention occurred in 1.4% patients.   
CONCLUSION: Caudal epidural analgesia with bupivacaine 0.25% in a dose of 0.75ml.kg-1 pro-
vides safe and effective postoperative pain relief in children undergoing inguinal and penile sur-
gery, with very few complications.  
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INTRODUCTION 
 

Single shot caudal epidural analgesia is a widely used 
regional technique for intra and postoperative pain 
relief during lower abdominal, inguinal and penoscro-
tal surgeries in paediatric patients.1-4 It is technically 
simple, safe and reliable, and provides effective anal-
gesia for surgery below umbilicus.5 Caudal epidural 
offers several advantages when combined with gen-
eral anaesthesia including lower volatile anaesthetic 
requirement, rapid and comfortable recovery, excel-
lent analgesia and decreased blood loss.6 A single 
shot caudal epidural, when administered before the 
start of surgery, has anaesthetic-sparing properties 
and provides analgesia before child’s emergence from 
anaesthesia.7 With bupivacaine, caudal epidural can 
provide analgesia for 4 to 24 hours postoperatively.8-11 
Bupivacaine is a long acting amide local anaesthetic 
agent. It is routinely used for caudal epidural analge-
sia in children because of its long duration of action 
and beneficial ratio of sensory to motor block. Maxi-
mum safe dose of bupivacaine as a single injection is 
2.5mg.kg-1 and the preferred concentration for caudal 
epidural is 0.25%.12 Approximately, 0.75 to 1 ml.kg-1 
of local anaesthetic agent is required for analgesia up 
to T-10 level.13 However, bupivacaine is associated 
with a number of side effects, including urinary reten-

tion.12 We conducted this study to assess the duration 
and safety of single shot caudal epidural analgesia 
with bupivacaine 0.25%, in a dose of 0.75ml.kg-1.     
 

PATIENTS AND METHODS 
 

This study was conducted at Chandka Medical Col-
lege Hospital, Larkana - Sindh from February 2002 to 
September 2004. Patients were eligible if they were 
male children, aged 2-8 years, ASA status I and 
scheduled for elective surgery. Patients were excluded 
if they had local infection, preexisting neurological dis-
ease, bleeding diathesis or aspirin or any other anal-
gesic ingestion in the preceding week. Patients in 
which caudal block failed were also excluded from the 
study. Written informed consent was obtained from 
parents or guardians of all patients. No premedication 
was given. Anaesthesia was induced with injection 
thiopentone sodium 3-5mg.kg-1 or halothane and oxy-
gen by facemask, and endotracheal intubation was 
done using injection suxamethonium 1.5-2 mg.kg-1. 
Nitrous oxide was not used because of its non-
availability at this set up at that time. Anaesthesia was 
maintained with 1-2% halothane in 100% oxygen on 
spontaneous ventilation. Caudal block was performed 
using a standard aseptic technique by a consultant 
anaesthetist. The child was placed in the left lateral 
position and the sacral hiatus punctured using a 23-G 
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intravenous needle. After careful aspiration, when 
there was no evidence of intrathecal or intravascular 
malposition of the needle, bupivacaine plain 0.25%, 
0.75 ml.kg-1 was given. The child was then turned 
supine and underwent standard surgical procedure. 
Surgery started atleast 15 minutes after caudal injec-
tion. During anaesthesia, heart rate and SpO2 were 
monitored continuously and arterial blood pressure 
was measured every 5 minutes by noninvasive 
means.  Postoperatively, patients were accompanied 
to the recovery area and subsequently to the ward by 
another anaesthetist. Before transfer from recovery 
area to the ward, all patients were fully awake. Post-
operative pain was assessed using Faces Pain Scale. 
A faces rating scale for pain from 1 (no pain) to 6 
(worst pain) was used. The pain was classified as no 
or mild pain (faces scale 1-2), moderate (3-4) and se-
vere pain (5-6). These scores were assessed at 30 
minutes intervals for first 2 hours and then hourly until 
patient received rescue analgesia. Additional assess-
ments were performed if child complained of pain. An-
algesia was administered when faces pain scale score 
was 3-4. Further assessments regarding pain were 
stopped if patient received additional analgesia in the 
form of parenteral opioids or oral analgesics.  Children 
who were asleep were designated as free of pain and 
were left undisturbed. In addition, time to first mictura-
tion and ability to stand were also recorded. Duration 
of analgesia was defined as the time from caudal in-
jection to the first analgesic requirement. Side effects, 
if any, specially urinary retention and postoperative 
nausea and vomiting were also recorded. All results 
were expressed as Mean ± Standard Deviation. SPSS 
10.0 was used for statistical calculations.                                                                                                                                        
 

RESULTS 
 

Total one hundred and seventy-six ASA-I boys, aged 
2-8 years were included in the study. All patients were 
found to have successful intra-operative analgesia by 
the anaesthetist conducting general anaesthesia, and 
none of the patients required additional analgesia dur-
ing surgery. Demographic data, duration of surgery 
and duration of anaesthesia are presented in Table I. 
The surgical procedures were classified into four 
groups, as shown in Table II. Duration of analgesia, 
time to micturation and time to stand are presented in 
Table III. Bupivacaine at a concentration of 0.25% in a 
dose of 0.75 ml.kg-1 produced reliable postoperative 
analgesia in all children with very few complications. 
Additional analgesics during surgery were not required 
in any child. Postoperative nausea and vomiting was 
reported in 12 patients, giving an emetic incidence of 
7%. Patients undergoing hypospedias repair were 
catheterized at the end of surgery due to surgical de-
mands. Of the remaining patients, urinary retention 

developed in 2 (1.4%) boys, requiring catheterization 
for 12 hours. No haemodynamic or respiratory side 
effects or adverse events were observed intra or post-
operatively.  
 

TABLE I: 
DEMOGRAPHIC PATTERN AND DURATIONS OF 

SURGERY AND ANAESTHESIA 

   * Kilogram       ** Minutes 
 

TABLE II: 
SURGICAL PROCEDURES PERFORMED AMONG 

CASES (n= 176) 

TABLE III: 
DURATIONS OF ANALGESIA, MICTURATION 

AND STANDING  

 

DISCUSSION 
 

Caudal epidural block is a widely used regional tech-
nique for intra and post-operative pain  relief during 
lower abdominal, inguinal and penoscrotal surgeries 
in paediatric patients.2,14 The  caudal approach is easy 
and provides excellent analgesia for surgery below 
umbilicus. In paediatric patients, caudal epidural block 
is widely used as an adjunct to general anaesthesia 
and  for post-operative pain relief.                                                     
It is better to administer epidural before the start of 
surgery to have the advantage of anaesthetic-sparing 
properties and provide analgesia before child 
emerges from anaesthesia.15 Although, caudal epidu-
ral with local anaesthetics delays voiding, children do 
void on an average of 6-8 hours when using bupiva-
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Age (years) 4.60± 1.88 

Weight (kg*) 16.16± 3.5 

Duration of Anaesthesia (min**) 63.15±15.15 

Duration of Surgery (min) 34.9 ±14.55 

Procedure Number of Patients 
Inguinal Hernia 82 
Hydrocele 37 
Orchidopexy 24 
Hypospedias 33 

Duration Number of Patients 
Duration of analgesia (hours) 10.43± 3.4 
Time to micturation (min) 161.79±83.2 
Time to stand (min) 161.21±69.65 
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caine concentration of 0.25% or less.15 True urinary 
retention occurs rarely.16 In this study, we found that 
duration of analgesia with caudal epidural bupivacaine 
was 10.43±3.4 hours. The duration of analgesia by 
single shot caudal epidural with bupivacaine 0.25%, 
as reported in different studies, is variable and differs 
largely ranging from 2-6 hours17 to 24 hours.10 Find-
ings of this study are in agreement with a study by 
Fauzia and colleagues, and Mahajan, et al18,19, in 
which duration of analgesia was 9.97±2.25 hours and 
7-10 hours respectively. In the study by Jamali and 
colleagues20, duration of analgesia was 7.66±7.31 
hours. Interestingly, duration of analgesia reported in 
some studies was much prolonged as compared to 
this study. Salahuddin, et al21 have reported effective 
analgesia for 12-18 hours, while a study by Riaz and 
colleagues22 reports analgesia for 12-24 hours. Proba-
bly, social circumstances as well as premedication 
and methods of pain assessment influenced the re-
sults. We used faces pain scale for measurement of 
post-operative pain, which is reported to be a reliable 
and valid method.23,24 Total incidence of post-
operative nausea and vomiting in this study was 7%. 
In some studies, no patient suffered post-operative 
vomiting17,23,13, while in one study 24, it was 3.3%. Per-
haps, smaller sample size in these studies resulted in 
this lower frequency of post-operative nausea and 
vomiting. In this study, urinary retention occurred in 2 
patients out of 143, giving an over all incidence of 
1.4%, while Fauzia, et al18 have reported 6.6% inci-
dence.   
 

CONCLUSION 
 

We conclude that single shot caudal epidural block 
with bupivacaine 0.25% in a dose of 0.75 ml.kg-1 for 
post-operative pain relief in children is a simple, safe 
and effective technique. Its practice is recommended 
for post-operative pain management in children under-
going inguinal and penile surgery. 
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