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Original Article 
The efficacy of intravenous Paracetamol versus Tramadol for 
postoperative analgesia after elective surgery 

           Singh B1, Singh I2, Singh AP3 
ABSTRACT 
Background: Pain is an unpleasant sensory or emotional 
experience usually occurs due to potential tissue damage 
associated with surgical trauma. Opioids and Non steroidal anti-
inflammatory drugs are commonly used to alleviate pain but both 
have their own limitations in clinical use.  
Objectives: This prospective randomized clinical trial was 
undertaken to evaluate the efficacy and quality of recovery with 
intravenous paracetamol versus tramadol for post operative 
analgesia after elective surgery. 
Material and Methods: 40 ASA I&II patients of age group 15-40 
years scheduled for elective surgery under general anaesthesia 
were enrolled in the study. After premedication, patients were 
randomized into two groups. Following induction of general 
anaesthesia patients of group 1 [n=20] received 15mg/kg of IV 
paracetamol and group 2 [n=20] received 1.0 mg/kg of IV 
tramadol over 15 minutes. During measurements, modified 
hanallah pain observation scores, Aldret scores [readiness for 
discharge], Sedation scores and Time to first rescue analgesia  
were recorded every 5 minutes during the first 30 minutes, then 
every 10 minutes for the remaining 30 minutes of the PACUs stay 
and upto first 2 hours in the ward. Statistical Analysis was done 
using SPSS Software Ver. 17.  
Results: Results reveals there is statistically significant difference 
in mean postoperative observational pain score, aldret score and 
time to first rescue analgesia though the mean  post operative 

nausea & vomiting incidence and sedation score between two groups are statistically non significant . 
Conclusion:Clinically intravenous paracetamol offers better analgesic benefits to the patients than that of 
tramadol and due to early recovery characterstics in paracetamol group, patients are discharged early in case 
of paracetamol group and thus are economically effective in day care surgeries.  
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Introduction 
Pain has been defined as an unpleasant 
sensory or emotional experience 
associated with actual or potential tissue 
damage. Opioids and Nonsteroidal anti-
inflammatory drugs [NSAIDs] are 
commonly used for postoperative 
analgesia but they have their own 
advantage and disadvantages. NSAIDs are 
commonly used for reducing 
postoperative pain due to their lower risk 
of postoperative nausea and vomiting 
[PONV] but due to their antiplatlet activity   
they result in increased incidence of 
bleeding. [1, 2] Traditional Opioids are also 

commonly used for Postoperative 
analgesia  but prolonged sedation and 
increased incidence of [PONV] results in 
delayed discharge from the hospital  
especially in case of day care surgeries. [3] 

The efficacy of tramadol in relieving post 
tonsillectomy pain has been well 
demonstrated. [4, 5] So, tramadol may be 
preferable to traditional opioids due to 
lesser incidence of respiratory depression 
and PONV. [2]   
 Paracetamol is a non-opioid 
analgesic and having little antiplatelet 
activity and does not affect bleeding time 
unlike NSAIDs. [7] Its analgesic action is 
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assumed to be mediated by serotonergic 
mechanism and the antipyretic action is 
via inhibition of cyclooxygenase-3 in the 
hypothalamus. [6]   An intravenous [IV] 
formulation of paracetamol recently has 
become available, and it achieves target 
plasma concentration more rapidly with 
reduced variability compared with the 
rectal and oral formulations. [10-11] 
 This randomized clinical study 
was undertaken to evaluate the 
effectiveness of IV paracetamol on 
postoperative pain and its effect on the 
quality of recovery versus IV tramadol in 
patients after elective surgery. 
  
Materials and methods  
The study protocol was approved by the 
Institutional Ethics Committee of our 
Hospital.  A Written, informed consent 
were obtained from the patients. A total 
of 40 healthy, ASA physical status I and II 
patients, aged between 15-40 years and 
scheduled for elective surgery under 
general anaesthesia were enrolled in the 
study. Exclusion criteria were a known 
history of allergy to the study drug, any 
active renal, hepatic, respiratory, or 
cardiac disease; and neurological or 
neuromuscular disorders. 

Patients were fasted from solids 
for 6 hours before the procedure; clear 
liquids were permitted until four hours 
prior to surgery. All study patients were 
premedicated with oral diazepam 0.2 
mg/kg 90 minutes before surgery. In the 
operating room: electrocardiography 
[ECG], non-invasive blood pressure, and 
pulse oximetry monitors were attached. 
Anesthesia was induced with O2+ IV 
propofol 2.0 to 3.0 mg/kg. Vecuronium 
bromide 0.1 mg/kg was given for muscle 
relaxation. After tracheal intubation, the 
lungs were mechanically ventilated on 
volume controlled ventilation at peak 
airway pressure of 25 cm H2O, and end-
tidal carbon dioxide (ETCO2) tension was 

maintained at 30-35 mmHg. Intravenous 
fluid management included 
administration of lactated Ringer's 
solution. Fluid deficit was calculated to be 
replaced over three hours, and 
maintenance fluid was calculated 
according to patient´s weights. After 
induction of anesthesia and before the 
surgical incision, the patients were 
randomized to one of the two groups, 20 
patients in each group. Patients in the 
paracetamol group [Group 1] received 15 
mg/kg of IV paracetamol and the 
tramadol group [Group 2] patients 
received 1.0 mg/kg of IV tramadol over 15 
minutes. The medications were diluted 
with saline to a total volume of 100ml. 

Anesthesia was maintained with 1-
1.5% isoflurane and 50% nitrous oxide in 
oxygen at a total fresh gas flow of 2.0 
L/min. No additional opioids were given 
intraoperatively. At the end of the 
operation, residual neuromuscular block 
was reversed with neostigmine 0.05 
mg/kg and atropine 0.02 mg/kg, and the 
endotracheal tube was removed when 
respiration was regular and adequate in 
rate and depth. Heart rate (HR), systolic 
(SBP) and diastolic   blood pressures 
(DBP), oxygen saturation [SpO2], and 
ETCO2 were monitored continuously 
during the procedure. 

After patient arrival at the Post 
Anaesthesia Care unit[PACU], 
postoperative observational pain 
scores,[13 ] Aldrete scores, [12] Heart rate, 
and blood pressure were recorded every 5 
minutes during the first 30 minutes, then 
every 10 minutes for the remaining 30 
minutes of the PACUs stay. Patients were 
then transferred to the ward. At the ward, 
observational pain scores, Heart rate, 
sedation score and blood pressure were 
recorded for first 2 hours postoperatively. 
Pain was assessed using a modification of 
the pain score scale originally described 
by Hannallah et al. [13] This assessment 
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allowed for a maximum score of 10 
[untolerable pain] and a minimum of 0 [no 
pain]. Patients with a pain score of 4 or 
more received rescue analgesia with IV 
meperidine 0.5 mg/kg, to a total dose of 
1.0 mg/kg until the pain score was <4. At 
the same time points, adverse effects 
such as Post operative nausea & vomiting 
(PONV), sedation,   were recorded. 
Ramsay Sedation was assessed using a 4-
point scale,  
 0 = fully awake 
 1 = awake but drowsy 
 2 = sleeping, but arousable by light 

touch or speech 
 3 = sleeping, not arousable 
 
Aldrete Scoring System [12]  
Aldrete Score is a medical scoring system 
for the measurement of recovery after 
anesthesia [post anesthesia] which 
incudes activity, respiration, 
consciousness, blood circulation and 
color.  
Activity   - Score 
 Able to move 4 extremities voluntarily 

or on command  - 2 
 Able to move 2 extremities voluntarily 

or on command   - 1 
 Able to move 0 extremities voluntarily 

or on command   - 0 
 

Respiration  - Score 
 Able to breath deeply and cough 

freely - 2 
 Dyspnea or limited breathing  -  1 
 Apneic - 0 
 
Consciousness - Score 
 Fully awake - 2 
 Arousable on calling - 1 
 Not responding -  0 
 
Circulation  - Score 
 B/P + 20% of preanesthetic level - 2                       

 B/P + 20% to 50% of preanesthetic 
level - 1   

 B/P + 50% of  preanesthetic level  - 0                                             
 
Color - Score  
 Normal - 2 
 Pale, dusky, blotchy, jaundiced - 1 
 Cyanotic - 0  
    
The Statistical Analysis was done using 
SPSS Software Ver. 17. Quantitative 
variables were presented as Means ± SD 
and Qualitative variables as frequencies 
with percentages. Quantitative variables 
were compared using either Student t-test 
or Mann Whitney U test [based on 
distribution of data]. Fisher's Exact test 
was used for comparing qualitative 
variables. P value < 0.05 was considered 
statistically significant. 
 
Results 
Patient characteristics: No statistical 
differences in age, weight, duration of 
surgery, duration of anaesthesia. [Table 1]  
Observational pain scoring: Mean 
observational pain score is less in 
paracetamol group than tramadol group 
and on intergroup comparison values are 
statistically significant.  [Table  2]  

 Recovery and analgesic requirements: 
The mean time to administration of 
rescue meperidine analgesia was 43 ± 6.5 
minutes in the paracetamol group and 36 
± 6.8 minutes in the tramadol group and 
the difference was statistically significant 
[P <0.05]. [Table 1] Mean aldret score was 
8.80 in the paracetamol group as 
compared to 7.30   in the tramadol group 
and on intergroup comparison was 
statistically significant. [P<0.05][Table 3] 
Sedation scores did not change 
significantly over the course of the 
assessment period in any group [P >0.05]. 
No differences in mean Heart rate or 
Mean arterial blood pressure were noted 
between the two groups during the study 
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period. [P> 0.05] The frequency of nausea 
/ vomiting and sex distribution was not 
significantly different between the two 

groups 40% in the paracetamol group and 
70% in the tramadol group. [P = 0.171] 
[Table  4 ] 

 
Table 1 : Mean and standard deviation of patients characteristics 

Variables Group N Mean ± SD p- value 
Age (years) 1 20 25.10±6.64 0.84 

2 20 28.75±6.38 

Weight (Kg) 1 20 49.00±8.06 0.78 
2 20 48.35±6.45 

Duration of 
Anaesthesia(mins.) 

1 20 52.50±5.83 0.69 
2 20 55.50±5.83 

Duration of Surgery 
(mins.) 

1 20 49.50±5.36 0.82 

2 20 48.00±8.21 

Time to first rescue 
Analgesia (mins.) 

1 20 43.00±6.57 <0.05 

2 20 36.00±6.81 

                                                                                 
Table 2: Mean observational pain score among groups   

Time (Mins.) Group Mean Median p- value 
0 1 2.6 2.5 < 0.05 

2 3.5 3.5 
5 1 2.9 3.0 < 0.05 

2 3.5 3.5 
10 1 3.7 4.0 < 0.05 

2 4.5 4.5 
15 1 3.7 4.0 0.07 

2 4.5 4.5 
20 1 4.5 5.0 < 0.05 

2 5.0 5.0 
25 1 4.5 5.0 0.13 

2 5.3 5.0 
30 1 5.5 5.0 < 0.05 

2 5.9 6.0 
40 1 5.5 6.0 < 0.05 

2 6.3 6.5 
50 1 6.1 6.0 < 0.05 

2 6.8 6.4 
60 1 6.3 7.o < 0.05 

2 7.3 7.5 
120 1 7.1 7.0 < 0.05 

2 7.5 8.0 
180 1 7.1 7.0 < 0.05 

2 7.5 8.0 
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          Table 3: Mean Aldret score and Sedation score among groups  

Mann Whitney U test 
Variables  Grou

p 
N Mean Median Mean Rank P- value 

Aldret Score 1 20 8.80 10 22.40 < 0.05 

2 20 7.30 8 18.60 
Sedation 
Score 

1 20 1.80 2        16.60 > 0.05 
2 20 2.0 2 18.40 

 
                         Tabe 4:   Frequency of nausea /vomiting and sex distribution among groups 

Variable Group Total P- value 

1 2 

Sex Female 
(%) 

8(40%) 6 (30%) 14 (35%) 0.74 

Male (%) 12 (60%) 14 (70%) 26 (65%) 

Complications 
(Nausea/ 
Vomiting) 

Yes (%) 8 (40%) 14 (70%) 22 (55%) 0.057 

No (%) 12 (60%) 6 (30%) 18 (45%) 

      
Discussion 
The analgesic efficacy of IV paracetamol 
15 mg/kg and tramadol 1.0 mg/kg in 
patients undergoing  elective surgery 
under general anaesthesia was evaluated, 
and  statistical difference was found 
between groups regarding postoperative 
pain scores, aldret scores , rescue 
analgesic consumption.  

According to Pendeville et al, IV 
proparacetamol 30 mg/kg have 
contributed to higher postoperative pain 
scores than did IV tramadol 3.0 mg/kg 
given before surgical incision.[15] 
Administration of high doses of tramadol 
3.0 mg/kg may have resulted in the 
pronounced low postoperative pain 
scores in their study. However, in another 
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study, Alhashemi and Daghistani reported 
that IV paracetamol 15 mg/kg was an 
efficient analgesic similar to intramuscular 
[IM] meperidine 1.0 mg/kg for children 
undergoing tonsillectomy. [16] 

Evaluation of recovery 
characteristics and rescue analgesic 
medication were the other objectives of 
our study. Alhashemi and Daghistani 
found earlier readiness for recovery room 
discharge in pediatric patients undergoing 
dental restoration with IV paracetamol 
when compared with IM meperidine. [14] 
Similarly, in the present study, statistically 
significant difference was detected in 
recovery characteristics of both drugs, the 
mean [SD] of Aldret score[readiness for 
discharge] was 8.80 in the paracetamol 
group vs 7.30 in the tramadol group. Early 
readiness for PACU discharge was 
clinically as well as statistically suggesting 
that IV paracetamol may offer the 
advantage of early recovery and early 
discharge from hospital, which leads to 
beneficial economic aspects for day-case 
surgeries in patients. 

The mean time to first rescue 
analgesia was 43±6.5 mins in paracetamol 
group as compared to 36±6.8 mins in 
tramadol group and the results were 
statistically significant. Vomiting occurred 
in 40% to 65% of patients in operations 
especially after tonsillectomy due to 
swallowed blood and oropharyngeal 
irritation. [17] Tracheal intubation and use 
of opioids and nitrous oxide all have been 
implicated as anesthetic factors in 
increasing the rate of post operative 
nausea &vomiting. [18] The administration 
of tramadol for postoperative analgesia 
also may have an additive effect on the 
incidence of post operative nausea & 
vomiting. [19-20] In our study, there is no 
statistically significant difference in 
incidence of frequency of nausea & 
vomiting. This discrepancy in vomiting 
data may be due to the intraoperative 

administration of tramadol as an IV 
infusion over 15 minutes, which reduces 
the frequency of PONV compared with 
bolus administration. 

In conclusion, the postoperative 
analgesia provided by intravenous 
paracetamol is better than IV tramadol 
and even IV paracetamol results in early 
readiness for discharge from the post-
anaesthesia care unit. 
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