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Background: Considering that protocols of postoperative pain management would be planned regarding 
the facilities of each center or region and the importance of its proper management to reduce its related 
complication and improve patient’s satisfaction, in this study we compared the effect of orally administrated 
tramadol and acetaminophen‑codeine in this regard.
Materials and Methods: In this prospective randomized double‑blind clinical trial, 136 (68 in tramadol and 
68 in acetaminophen codeine groups) ASA I and II patients scheduled for open cholecystectomy under 
general anaesthesia were enrolled. They randomly allocated to receive oral tramadol (50 mg capsule) or 
acetaminophen‑codeine (325/10 mg) 1 hour before surgery. After surgery they evaluated for postoperative 
pain using VAS score, analgesic consumption and vomiting.
Results: Mean of postoperative pain score during 24 hours after surgery was 2.1 ± 1.0 and 3.8 ± 2.0 in tramadol 
and acetaminophen‑codeine groups, respectively (P < 0.05). Mean of analgesic consumption (morphine) 
during 24 hours after surgery was 6.2 ± 4.4 mg and 12.9 ± 5.7 mg in tramadol and acetaminophen‑codeine 
groups, respectively (P < 0.05). Mean of vomiting during 24 hours after surgery was 1.2 ±0.9 and 0.4 ± 0.5 
in tramadol and acetaminophen‑codeine groups, respectively (P < 0.05).
Conclusion: The findings of current study indicated that in lower dose of tramadol (50  mg) and 
acetaminophen/codeine (325 mg/10 mg) the analgesic effect of tramadol is better and its side effects are 
higher than acetaminophen/codeine, which limit its use for mentioned purpose. It seems that administration 
of each of studied agents it depends on patients’ tolerance and decision of the physician.
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INTRODUCTION

Postoperative pain management considered as one of the 
challenging issues in anaesthesiology and an important 
part of a health professional’s commitment. Proper 
management of it result in early mobilization, increased 
patients satisfaction, reduced hospitalization period 
and costs.[1‑3] Different pharmacological approaches 
have been introduced for proper management of 
postoperative pain by considering many factors 
such as clinical factors, patient‑related factors and 

Access this article online
Quick Response Code:

Website:

www.advbiores.net

DOI:

10.4103/2277-9175.107964

How to cite this article: Zavareh SH, Kashefi P, Saghaei M, Emami H. Pre emptive analgesia for reducing pain after cholecystectomy: Oral tramadol vs. 
acetaminophen codeine. Adv Biomed Res 2013;2:12.

Copyright: © 2013 Zavareh. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.



Tabaei zavareh, et al.: Oral tramadol and postoperative pain

2 	 Advanced Biomedical Research | January - March 2013 | Vol 2 | Issue 1

organising factors. The goal of postoperative pain 
management is to reduce pain in order to minimize 
the dose of analgesics with minimum side effects; cost 
and adequate effect.[4] Evidences indicated that this 
goal would be properly achieved by using multimodal 
and/or preemptive analgesia.[5] Preemptive analgesia 
is the administration of analgesics prior to onset of 
noxious stimuli.[3]

Of those Pharmacological agents, acetaminophen 
is the most common used agents for relieving 
mild to moderate pain. The efficacy and safety of 
acetaminophen have established in many studies. 
Moreover in cases which needed stronger pain relief 
the combination of acetaminophen‑codeine is widely 
recommended. Codeine is a weak opioid and likewise 
morphine it is derived from opium alkaloids but is 
less active than morphine. The additive or synergistic 
effect of these two agents not only avoids the large 
doses of a single agent but also decrease their related 
side effects. Several studies confirmed the efficacy 
of these preparations for controlling post‑operative 
pain. Oral formulation of this combination therapy 
considered as parts of balanced analgesic regimens 
for postoperative pain management.[6‑8]

Opioids are another group of agents used widely for 
mentioned purposes but some side effects of them have 
limited their use. On the other hand synthetic opioids 
such as tramadol with less side effects especially 
respiratory depression, tolerance and dependence 
are another preferable candidate for this purpose. 
It is a synthetic opioid of aminocyctohexanol group 
with dual mechanism of action including inhibition 
of re‑uptake of serotonin (5‑HT) and/or noradrenaline 
and activating the µ opioid receptors. It has higher 
oral bioavailability and is highly metabolised. The 
efficacy of tramadol for the relief of post‑operative 
pain is reported previous reports.[9‑11]

Recent evidences suggest that administration of oral 
analgesics is more favourable for postoperative pain 
relief. This mode of administration not only could 
provide appropriate pain relief but also they have 
some advantages such as easy administration and 
low cost. In addition some serious side effects of IV 
form of tramadol have been reported and FDA was not 
approved the use of tramadol in IV form.[12‑14]

Considering that protocols of postoperative pain 
management would be planned regarding the facilities 
of each centre or region and the importance of its 
proper management to reduce its related complication 
and improve patients satisfaction. Acetaminophen 
and tramadol are two well‑known analgesics and 
their staff familiarity encouraged us to do this 

study.In this study we compared the effect of orally 
administrated tramadol and acetaminophen‑codeinein 
the management of postoperative pain in patient’s 
undergone general anaesthesia in Isfahan.

MATERIALS AND METHODS

In this prospective randomized double‑blind clinical 
trial, 131 ASA I and II patients aged 18‑60  years, 
scheduled for open cholecystectomy under general 
anaesthesia in hospitals affiliated to Isfahan 
University of Medical Sciences, were enrolled.

Patients with a history of convulsions and drug 
history of using antidepressants, carbamazepine and 
sedatives were excluded from the study. In addition 
patients who were hemodynamicaly unstable or had 
severe bleeding during surgery were excluded.

The Medical Ethics Committee of the Isfahan 
University of Medical Sciences approved the study 
protocol, and all subjects gave their written consent.

The patients were randomly allocated in two 
groups to receive oral tramadol (50  mg capsule) 
and acetaminophen‑codeine (325/10 mg) with 50 cc 
water 1 hour before surgery. A  physician who was 
administrated drugs was blinded to kinds of drugs.

The anaesthetic management of the patients was 
performed according to the standard protocol similarly 
in two studied groups. The anaesthesia was induced 
with IV fentanyl 2 µg/kg, atracurium 0.5  mg/kg 
and sodium thiopental 5  mg/kg. After orotracheal 
intubation, anaesthesia was maintained with nitrous 
oxide 60% in oxygen and isoflurane 1‑1.5%. Morphine 
was also administered in a dose of 0.1 mg/kg IV to all 
patients of both groups.

Vital signs, oxygen saturation, electrocardiography 
(ECG), non‑invasive blood pressure (NIBP), pulse 
oximetry (SpO2), and end tidal carbon dioxide (EtCO2) 
were recorded before and during surgery. EtCO2 

during surgery was maintained at 30‑35  mmHg. 
Systolic and diastolic blood pressure and pulse rate 
measured every 5  minutes during first 15  minutes 
after induction of anaesthesia and every 10 minutes 
till the end of operation.

Residual neuromuscular blockade was antagonized 
using neostigmine 0.04 mg/kg and atropine 0.02 mg/ kg 
at the end of surgery. The time between inductions of 
anaesthesia till orotracheal was extubated defined as 
operation time.
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After completion of surgery, when the patient had 
adequate respiratory efforts and responded to verbal 
commands properly the trachea was extubated.

Demographic characteristics and operative detailssuch 
as age, weight, and height and operation time recorded.

After surgery all patients were evaluated for 
postoperative pain. Severity of pain assessed using 
Visual Analogue Scale (VAS) at 2, 4, 8, 16 and 24 hr 
after surgery by another physician who was not aware 
about drugs. All patients trained for recording their 
pain severity by this scale.

Side effects of the studied drug including, vomiting, 
constipation, light headedness, dizziness, drowsiness, 
headache, seizure, fever, diarrhea, rash and itching 
were recorded.

Complications, notably nausea and vomiting, 
were recorded by interviewing the patients and by 
inspecting the nursing report. The use of analgesics 
(IV morphine) was recorded also.

Statistical analysis
Obtained data analysed using SPSS version  15 for 
windows software and t‑test and Chi‑square test are 
used for qualitative data and all quantitative data 
respectively. P value < 0.05 was considered as significant.

RESULTS

In this study 136 patients (ASAI‑II) was studied and 
randomized in two groups (68 in tramadol and 68 
in acetaminophen codeine groups). And until end of 
research all patients followed without any exclusion 
from study.

Demographic characteristics and operative details of 

studied population in two studied groups are presented 
in Table 1.

Mean ± SD of postoperative pain according to the VAS, 
vomiting and analgesic consumption in two studied 
groups during surgery at 2, 4, 8, 16 and 24 hours, are 
presented in Table 2.

Mean ± SD of postoperative pain score during 24 hours 
after surgery was 2.1 ± 1.0 and 3.8 ± 2.0 in tramadol 
and acetaminophen‑codeine groups, respectively 
(P < 0.05).

Mean ± SD of analgesic consumption (morphine) 
during 24 hours after surgery was 6.2 ± 4.4 mg and 
12.9 ± 5.7 min tramadol and acetaminophen‑codeine 
groups, respectively (P < 0.05).

Mean ± SD of vomiting during 24 hours after 

Table 1: Demographic characteristics and operative details of studied population in tramadol and acetaminophen‑codeine groups
Mean±SD Tramadol group Acetaminophen‑codeine group P value
Age (yr) 37.2±9.4 39.1±8.9 >0.05

Weight (kg) 66.4±12.8 67.9±13.2 >0.05
Mean Systolic blood pressure (mm/Hg)
‑before induction
‑During surgery
‑24 hours after surgery 

123.1±10.2  
111.1±10.1  
110.3±11.3

121.2±11.2
110.4±10.3
110.5±10.4

>0.05
>0.05
>0.05

Mean Diastolic blood pressure (mm/Hg)
‑During surgery
‑24 hours after surgery 

70.4±8.0 
70.3±8.0

70.3±7.0
70.2±9.0

>0.05
>0.05

Mean Pulse rate (beats/min)
‑During surgery
‑24 hours after surgery

69.9±9 
76±11

71±13
79±12

>0.05
>0.05

Operation time (hours) 2.25+/‑0.9 2.16±0.7 >0.05

Table  2: Mean+/‑SD of VAS, analgesic use and vomiting in 
tramadol and acetaminophen‑codeine groups

P 
value

Acetaminophen‑codeine 
group

Tramadol 
group

Hours

<0.056.4±2.53.0±2.42VAS
<0.054.8±3.32.5±1.94
<0.053.5±2.92.5±2.38
<0.052.4±2.21.2±1.116
<0.052.2±2.31.1±1.024
<0.054.2±1.82.5±2.52Analgesic 

use(mg)
<0.053.5±2.31.6±2.34
<0.052.6±2.51.5±2.38
<0.052.4±2.21.2±1.016
<0.050.9±1.90.2±1.024
<0.050.25±0.430.44±0.52Vomiting
<0.050.04±0.20.29±0.464
<0.050.02±0.170.2±0.418
<0.050.01±0.120.15±0.3516
<0.050.02±0.170.1±0.324
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surgery was 1.2 ± 0.9 and 0.4 ± 0.5 in tramadol 
and acetaminophen‑codeine groups, respectively 
(P < 0.05).

DISCUSSION

In this study the effect of orally administrated 
acetaminophen‑codeine and tramadol for relieving 
postoperative pain was compared in a group of 
patient’s undergone general anaesthesia. Our findings 
indicated that the analgesic effect of tramadol was 
significantly higher than acetaminophen‑codeine, 
but side effects of tramadol i.e. vomiting events were 
higher in tramadol group.

The role of both mentioned agents in the management 
of postoperative pain was reported in many studies.

Toms and colleagues indicated that acetaminophen‑co‑
deine combination is a useful agent for relieving 
moderate to severe postoperative pain in about 50% 
of patients compared with <20% with placebo.[15]

According to published evidences, tramadol has 
an important role in acute post‑operative pain 
management and multi‑modal analgesia setting due to 
its non‑opioid analgesic effects particularly in patients 
that conventional opioid and other non‑opioid analgesics 
is contraindicated or inappropriate.[16,17] Whereas there 
are reports indicated that though tramadol is effective 
for postoperative pain but its associated side effects 
specially nausea and vomiting may result in delay in 
the patient’s home‑readiness.[18]

In current study we compare these two agents. The 
findings indicated that though post‑operative pain 
and consumption of morphine was significantly lower 
in tramadol group than acetaminophen‑codeine 
group but the rate of emetic complications was 
higher in tramadol group, which could be a limiting 
factor for administration of tramadol as preemptive 
therapy.

Pluim and colleagues in the Netherlands compared 
the suitability of tramadol (100  mg  qds) and 
acetaminophen/codeine (1000/20 mg qds) suppositories 
for the treatment of mild to moderate post‑operative 
pain and concluded that pain score was not different 
in two groups but higher incidence rate of nausea and 
vomiting made tramadol as less suitable agent for 
investigated purpose than acetaminophen/codeine.[19]

The difference between the findings of their study 
with ours is due to different dosage of administrated 
drugs and sample size. In our study we used 50 mg 
tramadol and 325/10 mg acetaminophen codeine. Dose 

of tramadol in their study was double whereas the 
dose of acetaminophen was higher than double dose 
and our sample size was higher.

Stubhaug et  al. have investigated the effect of 
single dose of 50  mg and 100  mg oral tramadol, 
acetaminophen/codeine (1000 mg/60  mg) and 
placebo for postoperative pain management in 
patients with orthopaedic surgery. They showed that 
acetaminophen/codeine had superior effect in this 
regard than tramadol and adverse effects especially 
nausea were more common with tramadol. The 
difference between the findings of their study with 
ours is due to higher dose of acetaminophen/codeine.

We used low dose of tramadol (50 mg) in current study, 
so it seems that in higher doses of tramadol the side 
effects would be more frequent, which considered 
the most important barrier for using tramadol for 
preemptive therapy.[20]

The findings of current study indicated that in lower 
dose of tramadol (50 mg) and acetaminophen/codeine 
(325 mg/10 mg) the analgesic effect of tramadol is better 
and its side effects are higher than acetaminophen/
codeine, which limit its use for mentioned purpose. It 
seems that administration of each of studied agents 
it depends on patient’s tolerance and decision of the 
physician.

It is recommended to investigate different doses of 
tramadol (i.e.,  100  mg) and acetaminophen/codeine 
(i.e.,  500 mg/30  mg or 1000 mg/60  mg) and the 
combination effect of tramadol and acetaminophen/
codeine for preemptive therapy, an issue which was 
investigated widely in recent studies.[21,22]

However the combination will provide higher effect 
with lower side effects. In addition the quality of life 
of the patients should be investigated for evaluating 
their satisfaction.

In our study we didn’t evaluate sedation score and 
recovery time after surgery. We suggest in future 
study theses parameters will estimate.
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