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Introduction:-

Pain is one of most distressing symptom of most maladies and adequate and effective pain control is essential for
optimal care of surgical patients[1,2].The international association for the study of pain has defined pain as “an
unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms
of such damage”[3]. The pain in urological surgical patients is moderate to severe degree which cannot be managed
by oral or transdermal analgesic drugs. Intramuscular route can be used to inject opioid or non-opioid analgesic
drugs, but it is considered painful route and probably not very effective method of pain relief for such a procedure
like ureterolithotomy or pyelolithotomy. Intravenous route can effectively be used either by giving a bolus drug or
via a patient controlled analgesia (PCA) system. This route needs dedicated staff for close monitoring and a
sophisticated PCA system, which most developing nations may not afford [4,5]. Epidural opioids like morphine
sulphate and fentanyl in combination with low dose bupivacaine has been used effectively with very good results,
but needs a very close observation of these patients in a surgical high dependency unit. Tramadol hydrochloridede
has been used both intravenously and epidurally and that results have been found to be comparable with morphine
sulphate without serious side effects like sedation or respiratory depression [6-10]. With this background we
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decided to conduct a dose finding study based on body weight, to find out an optimum dose of tramadol
hydrochloride to be used epidurally in urological surgical patients.

Material and Methods:-

This prospective, double blind, randomized study was conducted in the department of Anaesthesiology and Critical
Care of a tertiary care hospital during 2006-2008. All the patients with American Society of Anaesthesiologists
(ASA) status | and Il admitted for urological surgery such as ureterolithotomy, pyelolithotomy, nephrolithotomy and
pyeloplasty were eligible to be included in the study. All the patients were informed about the purpose of the study
and written consent was obtained from them after seeking approval from the hospital ethics committee to conduct
this study.

Randomization:

The patients in the study were then randomized to receive either 1 mg/kg, 2 mg/kg or 3 mg/kg of epidural tramadol
hydrochloride and were blinded to the person who injected the drug keeping volume of drug same. The procedure
was performed with the help of table of random numbers. Sample size:

A minimum of 20 patients in each group was required to study if a statistically significant difference of 3 hours in
providing pain relief among three groups as the primary outcome. Such numbers provide us with a confidence of
95% (0 .05) and power of 80%.

At the preoperative visit, patients were instructed in the evaluation of pain using visual analogue scale (VAS) of 0-
10 cm (0 cm = no pain, and 10 cm = the worst pain) [11]. On the evening before operation all patients were
clinically evaluated, assured and investigated. The patients were requested to fast overnight. On arrival of the patient
in the operating room, an 1/V line was established and standard monitoring was established. The patients were kept
in sitting position. Under all aseptic precautions and infiltrating the skin around the epidural injection site with
lignocaine hydrochloride 2%. 18 gauge Touhy epidural needle was inserted into the space using a midline lumbar
approach at L2-L3 or L1-L2 interspace. The epidural space was identified by the loss of resistance technique.
Epidural catheter was inserted and fixed at 4 cm inside the space. A test dose of 1 mg/kg of lignocaine hydrochloride
without preservative (xylocard) was injected to rule out intravascular or intrathecal placement of the catheter.
General anaesthesia was administered after turning the patient to supine position..At the end of the surgery, as per
randomization, the epidural Tramadol hydrochloride either 1 mg/kg, 2 mg/kg or 3 mg/kg was administered in the
postanaesthesia care unit (PACU) when patients would complain of pain and VAS was more than 3. Vital signs
were recorded for 30 minutes after injection. When patient experienced pain in postoperative period and request for
analgesia was made and VAS was more than 3, then 10 ml of 0.25% presevative free bupivacaine was administered
via epidural catheter as rescue analgesia and time to 1st request for analgesia was noted. If analgesia was not
achieved with bupivacaine also, this would be considered a failure of epidural and was excluded from the study. The
same was repeated.

Monitoring:

Patients were monitored half hourly for first 2 hours, hourly for next 4 hours and 2 hourly till patient requested for
analgesia postoperatively. Pain was monitored using visual analogue scale. Side effects like nausea, vomiting,
dizziness, sweating, and headache were recorded. In patients who needed rescue analgesia with 0.25% bupivacaine
(10 ml) monitoring of heart rate and blood pressure every 15 minute for 1 hour and then hourly for another 6 hours
was done.

Statistical analysis:

The observed data was entered in the computer to analyse. With the help of MS, Excel and SPSS version 12.0 for
windows. The primary outcome measure was presented as mean and SD and statistically significant difference was
evaluated using one way ANOVA. Statistically significant difference of qualitable variables among three groups
was evaluated using Chi square / Fishers exact test. A p value of < 0.05 was considered as significant.

Results:-

Out of the 20 patients studied in Group | (Tramadol hydrochloride 1 mg per Kg body weight) , pain relief lasted for
six hours in 18 patients and 12 hours in 2 patients. In Group Il (Tramadol hydrochloride 2 mg per Kg body weight),
18/20 patients had pain relief for 10 hours and only 2/20 patients were pain free for 24 hours. In Group IlI
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(Tramadol hydrochloride 3 mg per Kg body weight), all the patients were pain free for 20 hours. ANOVA between
the groups did not show statistically significant difference for first four hours but the difference was highly
significant from fourth hour onwards to 20th hour post injection [Table 1].

Table 1:- Comparison of postoperative analgesia in three study groups

Analgesia Group | Group Il Group I1 p value
n % n % N %

0 hour 20 100.0 20 100.0 20 100.0 1.000
30 minute 0 0.0 2 10.0 0 0.0 0.367
60 minute 1 5.0 0 0.0 0 0.0 0.145
90 minute 0 0.0 0 0.0 0 0.0 1.000
120 minute 0 0.0 0 0.0 0 0.0 1.000
3 hours 0 0.0 0 0.0 0 0.0 1.000
4 hours 1 5.3 0 0.0 0 0.0 0.368
6 hours 5 27.8 0 0.0 0 0.0 0.003*
8 hours 7 53.8 0 0.0 0 0.0 0.000*
10 hours 4 66.7 1 5.6 0 0.0 0.000*
12 hours 2 100.0 1 6.3 1 5.0 0.000*
14 hours 0 0.0 3 214 0 0.0 0.037*
16 hours 0 0.0 0 0.0 0 0.0 1.000
18 hours 0 0.0 7 70.0 1 5.3 0.000*
20 hours 0 0.0 1 33.3 0 0.0 0.014*
24 hours 0 0.0 2 100.0 6 35.3 0.088
*significant

Mean time to request analgesia was significantly different between groups. It varied from 6+2.3 hours in 1 mg per
Kg Tramadol hydrochloride group to 21.4+3.7 hours in 3 mg per Kg Tramadol
hydrochloride group (p <.001) [Table 2].

Table 2:- Time for first request for analgesia (hr) in 3 study groups

Min Max Mean
Group | 0.5 10 6.0+23 A: p =0.00(Sig)
sGroup Il 0 24 148 +6.7 B: p=0.00 (Sig)
Group 1l 10 24 21.4 +3.7 C: p=0.00 (Sig)
Total 0 24 14.1+7.8 D; p=0.00 (Sig)

The only side effect of significance was postoperative nausea and vomiting (PONV). Two patients in Group | and
eight patients in group 11l vomited in first hour after the injection. However, after first hour, eleven patients had
PONV in Group Il as compared to none in Group | and Group Il. Surprisingly only one patient complained of
nausea in Group Il although the VAS score were comparable between the groups in first hour [Table 3]. None of the

patients in our study complained of dizziness, sweating, pruritus or headache.

Table 3:- PONV in patients across three study groups

Complaints Group | Group Il Group 11l p value
n % N % n %
0 hour 1 5.6 0 0.0 3 15.0 0.172
30 minute 2 10.0 0 0.0 3 15.0 0.223
60 minute 2 10.0 0 0.0 1 5.0 0.387
90 minute 0 0.0 0 0.0 1 5.0 0.397
120 minute 0 0.0 0 0.0 1 5.0 0.407
3 hours 0 0.0 0 0.0 2 10.0 0.160
4 hours 0 0.0 0 0.0 1 5.0 0.407
6 hours 0 0.0 0 0.0 0 0.0 1.000
8 hours 0 0.0 0 0.0 0 100.0 1.000
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10 hours 0 0.0 0 0.0 2 10.0 0.308
12 hours 0 0.0 0 0.0 1 5.0 0.638
14 hours 0 0.0 0 0.0 3 15.8 0.125
16 hours 0 0.0 0 0.0 0 0.0 1.000
18 hours 0 0.0 0 0.0 0 0.0 1.000
20 hours 0 0.0 1 33.3 0 0.0 1.000
24 hours 0 0.0 0 0.0 0 0.0 1.000
Total 2 10 1 5 8 40 0.009
P value A: 0.533 0.031 0.008 0.009
Discussion:-

Significance of pain relief in postoperative period is quite obvious. Satisfactory pain relief beyond doubt keeps up
the morale of the patient, facilitates respiratory movements, effective coughing and better oxygenation. It also
accelerates mobilization, reduces the risks of deep vein thrombosis, bed sores and muscle wasting [12].Number of
workers like Bonica in 1953 [13]; and Bromage in 1967[14] stressed the superiority of epidural analgesia over other
techniques for postoperative pain relief. If a method of analgesia is to be successful and available to large number of
patients, it must be suitable for use in general surgical ward and require only simple routine nursing monitoring [15].
This dose finding study was undertaken to find the optimum single dose of Tamadol based on body weight to be
administered in epidural space to provide pain relief for maximum time period with minimal side effects for
urological surgery in adults. Our study shows that in group | (1mg/Kg) maximum patients were pain free for 6-8hrs
where as in group Il (2mg//Kg) the time period was 16-18hrs and maximum patients were pain free after 24hrs in
group 111 (3mg/Kg). These findings are concordant with other studies which also showed a statistically significant
period of pain relief in patients receiving higher dose of Tramadol epidurally [16-19].

The side effects observed in our study are only nausea and vomiting which is consistent with observation made by
other workers [10,20, 21].

Conclusion:-

1. 2 mg/kg body weight is an optimum dose for postoperative analgesia given epidurally without significant
increase in side effects.

2. 3 mg/kg of Tramadol hydrochloride epidurally can be used with appropriate anti-emetics to reduce the incidence
of nausea and vomiting associated with this dose.
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