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Abstract 
Background & objectives: Postoperative pain needs to be relieved with minimum side-effects and as cheaply as 
possible. A combination of drugs may be the best way to treat postoperative pain. Caudal block has been 
conveniently used by the anesthesiologists in pediatric surgery for this purpose. This study compared the use of 
bupivacaine alone with bupivacaine plus tramadol for a single shot caudal block to find out whether tramadol can 
be an effective adjuvant to bupivacaine for providing better postoperative analgesia in children undergoing lower 
abdominal surgery.  

Methodology: This randomized controlled trial was conducted at Department of Anesthesiology, Shifa 
International Hospital, Islamabad, for six months. A total of 150 children undergoing lower abdominal surgery were 
randomly allocated into two groups using a lottery method; 75 children in Group B were treated with bupivacaine-
with tramadol, and 75 patients in Group A were treated with bupivacaine only. A caudal epidural block was 
performed immediately after induction of anesthesia. Study outcomes were monitored in terms of duration of 
analgesia using TPPPS pain score. Results: - The average age of the patients was 5.14�2.76 years. Mean duration of 
analgesia was significantly high in group B (Bupivacaine with Tramadol) was compare to group A (Bupivacaine) 
[7.37+1.96 vs. 11.12+1.86 hours; p=0.0005].  

Conclusion: We conclude that Tramadol 2 mg/kg when administered caudally with bupivacaine provided 
prolonged analgesia and its use was safe in children. 
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1. Introduction 
Caudal epidural anesthesia is one of the most effective 

pain relief methods used in children, produced by 

injection of a local anesthetic into the caudal canal. It is 

used to provide anesthesia and analgesia for surgeries 

below the umbilicus. The Toddler-Preschooler 

Postoperative Pain Scale (TPPPS) pain scoring system of 

pain evaluation is used in children with scores ranging 

from 0 to 10. A score of more than 3 is considered severe 

pain (Box 1). 

 

The time between the caudal block and the first dose of 

analgesic given postoperatively recorded in hours is the 

analgesia duration. The goal of postoperative pain relief 

is to reduce or eliminate pain with minimum side effects 

and in our setup as cheaply as possible. A combination 

of drugs may be the best way to treat postoperative 

pain. Tramadol is a weak opioid that is used worldwide 

to treat children with moderate to 

severe, acute or chronic pain. Tramadol can be used in 

children for postoperative pain.3 Caudal block has proved 
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useful in a variety of lower abdominal operations.4 

The present study compared the duration of analgesia, 

after a single shot caudal block with bupivacaine alone 

with bupivacaine plus tramadol, to find out whether 

tramadol can be an effective adjuvant to bupivacaine for 

providing better postoperative analgesia in children 

undergoing lower abdominal surgeries. 

2. Methodology  
This randomized controlled trial was conducted at the 

Department of Anesthesiology, Shifa International 

Hospital, Islamabad, for six months. The sample size was 

calculated using WHO sample size calculator with the 

following assumptions: 

Two-sided alpha = 0.5% 

Mean duration of analgesia (P1) = 13.59 

Mean duration of analgesia (P2) = 6.58 

Standard Deviation = 
(4.1+2.2)

2
 = 3.15 

Total sample size =150 patients; 75 in each group 

The sampling technique used was non-probability 

consecutive sampling. 

Children of both sexes, ASA I and II, 6 months to 12 y 

of age, undergoing lower abdominal surgeries were 

enrolled in the study. Children with congenital heart 

disease, any coagulation disorder, sepsis, uncorrected 

hypovolemia, parental refusal, malformations of the 

sacrum (myelomeningocele, spina bifida), or infection at 

the site of injection, were excluded. 

 Formal approval was obtained from the hospital ethics 

committee. Informed consent was taken from the 

guardians of the children. The baseline characteristics 

such as age and sex were noted in a Performa specifically 

designed for the current study. Patient monitoring was 

started in terms of pulse, NIBP, SpO2, and ECG in the 

operating room. An intravenous line was maintained 

with a 22G cannula in every child. Anesthesia was 

induced with propofol 2.5 mg/kg or by inhalation of 

sevoflurane in oxygen and nitrous oxide. Tracheal 

intubation was done using succinylcholine 2 mg/kg body 

weight.  

A caudal epidural block was performed immediately 

after induction of anesthesia. 150 patients were randomly 

allocated to two groups based on the lottery method. 

Group A patients received 0.5 ml/kg of bupivacaine 

0.25%, while Group B patients received 0.5 ml/kg of 

bupivacaine 0.25% plus tramadol 2 mg/kg. Any children 

having an allergy to bupivacaine or any contraindication 

to the neuraxial blockade were excluded from the study. 

Both groups received a fixed volume of solution injected 

caudally i.e. 1 ml/kg. Anesthesia was discontinued after 

the dressing of the wound had been completed.  

Study outcomes were monitored in terms of the duration 

of analgesia using the TPPPS pain score. The duration of 

analgesia was taken from induction of caudal injection to 

first administration of supplementary analgesia. In case 

of a pain score of more than 3/10; rescue analgesia was 

administered with either nalbuphine or oral paracetamol 

IV. 

Statistical analysis: Data were entered and analyzed by 

using SPSS version 21.0. The mean and standard 

deviations were calculated for continuous variables like 

age, weight, duration of analgesia. Frequencies and 

percentages were calculated for the gender and the ASA 

physical status. Independent samples t-test was used to 

see the difference in the mean duration of analgesia 

between the groups. A p-value ≤ 0.05 was considered  

 significant. Factors, including age, weight, gender and 

ASA physical status were controlled by stratification. 

Post-stratification independent sample T-test was 

applied. A p-value ≤ 0.05 was significant.  

3. Results 
A total of 150 children undergoing lower abdominal 

surgeries were randomly allocated into two groups. 

Seventy-five children in Group B were treated with 

bupivacaine plus tramadol, and 75 patients in Group A 

were treated with bupivacaine only. Most of the children 

were 2 to 6 y of age as presented in Figure 1. The mean 

age and weight of the patients in both groups are shown 

in Table 1. The average age and weight in patients of 

both group was statistically not significant as p-values 

were 0.55 and 0.48 respectively. There were 112 (74.7%) 

males and 38 (25.3%) females (Figure 2). Regarding 

ASA status, 71 (47.3%) patients were in ASA –I and 79  

(52.7%) in ASA-II. A comparison of the duration of 

analgesia between groups is shown in Table 2 shows the 

Table 1: Comparative descriptive statistics and t-test 
of age and weight  

Variable Group A Group B p 

Age (Years) 4.83 ± 2.767 5.43 ± 2.72 0.55 

Weight (Kg) 12.98 ± 4.69 13.68 ± 5.84 0.48 

Data presented as Mean ± SD 
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significant difference between the groups (p < 0.001). 

The mean duration of analgesia was significantly high in 

Group B as compare to Group A [7.37 ± 1.96 vs. 11.12 

± 1.86 h; p = 0.0005]. The effect of age was controlled 

through stratification analysis but the influence of this 

variable was not observed and found that the mean 

duration of analgesia was significantly higher in Group 

B as compared to Group A as shown in Table 2.  

4. Discussion 
The Society of Pediatric Anesthesia on its 15th annual 

meeting in Louisiana, defined the alleviation of pain as a 

basic human right, irrespective of age, treatment, 

primary service responsible for the patient care.1 The 

goal of postoperative pain relief is to reduce or eliminate 

pain with minimum side effects. Effective pain relief 

results in early discharge from the hospital.1,2 

The best way to treat postoperative pain is to combine 

drugs with different modes of action. A weak opioid 

tramadol is widely used to treat children with moderate 

to severe acute pain. Tramadol can be given to children 

to help reduce pain after the surgery.3 Caudal block has 

proved useful in a variety of lower abdominal 

operations.4 Ease of performance and reliability make 

caudal block the most commonly performed block in 

children.5,6 Caudal administration of bupivacaine is a 

widespread regional analgesic technique for intra and 

postoperative analgesia during lower abdominal 

surgeries in children.5 A special needle/catheter is 

penetrated through the sacrococcygeal ligament covering 

the sacral hiatus. The administration of opioids into the 

epidural space prolongs the duration of caudal 

analgesia.3,5  

The mean duration of surgical analgesia provided by 

bupivacaine is limited according to many studies.7 

Different drugs have been studied such as tramadol, 

fentanyl, clonidine, and midazolam, as adjuvants with 

bupivacaine to prolong the postoperative analgesia. 

Tramadol is an analgesic agent acting centrally through 

opioid receptors.7 Results 

of a study in 2008 

showed that the mean 

duration of analgesia for 

the caudal bupivacaine 

group was 6.5 ± 4.1 h.8 

Another study showed 

that the mean duration of 

analgesia for caudal 

bupivacaine with the 

tramadol group was 13.5 

± 2.2 h.9 

Caudal anesthesia is the 

first technique of 

epidural anesthesia and is 

the most commonly used technique for the management 

of pain following a vast range of surgical procedures 

within the distribution of T10–S5 dermatomes for young 

children because of its technical simplicity, reliability, 

safety, and low failure rate.10 

Various additives to the local anesthetic solution have 

been used in an attempt to prolong the duration of a 

single-shot caudal epidural injection.11.12,13 Opioids and 

non–opioids have traditionally been added to increase 

the duration of analgesia, but opioids have been 

associated with unacceptable side effects, as well as risks 
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of late respiratory depression, prolonged sedation, urine 

retention, or hypotension. 

Caudal analgesia is frequently used for postoperative 

analgesia in children undergoing urogenital surgeries. 

Bupivacaine is used because of its long duration of action 

i.e. up to 6-12 h.  

In a study by Laiq et al.14 the mean age of children was 

5.5 ± 1.51 y, which is almost similar to our study. 

In this study mean duration of analgesia was 

significantly higher in the bupivacaine with tramadol 

group as compared to bupivacaine group. The results 

were in accordance with several studies done previously. 

In Samad and Shah's study,15 caudal tramadol with 

bupivacaine produced significantly prolonged 

postoperative analgesia. The duration of postoperative 

analgesia was 17.88 ± 1.96 h in the tramadol – 

bupivacaine group as compared to 12.05 ± 1.63 h in the 

ketamine – bupivacaine group. 

Several other researchers observed prolonged analgesia 

provided by tramadol plus bupivacaine in children 

undergoing varioua surgery.9,16,17 Choudhuri and 

colleagues reported that caudally administered 0.5 ml/kg 

bupivacaine (0.25%) plus ketamine or bupivacaine 

(0.25%) plus tramadol 1 mg/kg provided a significantly 

longer duration of analgesia without an increase in the 

adverse effects when compared to bupivacaine alone.8 

Ozcengiz et al. got satisfactory results regarding 

postoperative pain relief in children undergoing inguinal 

surgeries by tramadol–bupivacaine mixtures in caudal 

blocks.18 Batra et al. found tramadol–bupivacaine to 

provide prolonged and satisfactory analgesia in the 

postoperative period by caudal route in children operated 

for hypospadias.19 Murthy and colleagues noticed 

epidural tramadol to be more effective than intravenous 

tramadol for postoperative pain relief.20 Chrubasik found 

epidural tramadol to provide good analgesia 

postoperatively after abdominal surgeries and observed 

a very low concentration of tramadol in systemic 

circulation compared to intravenous administration.21 

Despite several studies done in favor of tramadol being 

effective in the epidural block, Professor DP and 

colleagues observed no significant effects of tramadol on 

prolongation of analgesic effects of bupivacaine when 

administered caudally.22 

Parkash and colleagues studied caudal tramadol plus 

bupivacaine. They used different doses of 1 mg, 1.5 mg, 

and 2 mg/kg plus 0.5 ml/kg of 0.25% bupivacaine. They 

observed that a prolonged postoperative analgesic period 

was observed when 2 mg/kg of tramadol was used.23 In 

another study by Senel and colleagues on the efficacy of 

caudal tramadol and bupivacaine in children undergoing 

inguinal herniorrhaphy, the results showed that patients 

who received bupivacaine 0.25 ml/kg and tramadol 1.5 

mg/kg had a significantly longer time to administration 

of first.18 Most of the studies provide evidence that 

tramadol is a useful adjuvant when used with 

bupivacaine in epidural analgesia. 

5. Conclusion  
The results of this comparative study prove that tramadol 

2 mg/kg, when administered caudally with bupivacaine 

for postoperative analgesia in children undergoing lower 

abdominal surgeries,, provides prolonged analgesia and 

its use is safe in children.  
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