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Abstract Background and aims: Post operative pain relief is important for decreased morbidity and mortality. It would be easy to 

compare analgesic efficacy of iv Paracetamol and iv Diclofenac postoperatively in two groups of patients undergoing 

similar surgeries Modified Radical Mastectomy experiencing similar pain. Methods: After Ethical committee approval, 

70 patients undergoing modified radical mastectomy were randomly allocated to one of the two groups, each receiving 

IV Diclofenac and IV Paracetamol. Each group received the respective analgesic after axillary dissection, 30 minutes 

prior to reversal. IV Paracetamol 1 Gm. was administered as 100mL (10 mg/mL) proprietary solution over 20 minutes. 

IV Diclofenac 75 mg was administered in 100 mL saline as an infusion over 20 minutes.After surgery patients were 

shifted to Post-operative ICU. Analgesia was assessed postoperatively at the following intervals – immediate postop 

(time 0), 30 minutes, 1 hour, 2 hour from extubation and then at 2 hourly interval for first ten hours after surgery. 

Fentanyl was administered when the VAS scores crossed 4 and/ or the patient demanded the rescue analgesic. The time 

when the patient demanded the dosage of rescue analgesic was noted. Results: Pain scores changes during a 6 hour 

period between two groups were similar, 6 hours after surgery, pain scores were significantly higher with Paracetamol 

compared to Diclofenac (p<0.05),At 8hrs, 10hrs post extubation pain scores were significantly higher with Diclofenac. 

Group P patients received rescue analgesic 60-90 minutes prior to the group D (± minutes).The total number of patients 

demanding rescue analgesic in each of the groups was found to be statistically similar. Conclusion: Both Intravenous 

Paracetamol and Intravenous Diclofenac have equal efficacy for post operative analgesia following Modified radical 

mastectomy except duration of analgesia which is longer for Intravenous Diclofenac, as inferred from VAS scores and 

time of need for rescue analgesic. It appears from our study that IV Paracetamol is good alternative to IV diclofenac for 

post operative analgesia following Modified radical mastectomy. 
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INTRODUCTION 
Pain is defined as an unpleasant sensory and emotional 

experience, associated with actual or potential tissue 

damage or described in terms of such damage. This 

definition of pain according to “International Association 

for Study of Pain” (IASP) by itself speaks so much about 

pain and how important it is to relieve pain. In our search 

for freedom from pain, we quickly realized that there are 

multiple mechanisms of its causation. Some being 

classified based on the onset like „acute‟ or „chronic‟. 

While acute pain indicates to a tissue injury/ damage, a 

disease process, or the abnormal function of muscle or 

viscera; „chronic‟ pain may persist after the injury or 

noxious stimulus is withdrawn and sufficient time has 
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elapsed for healing to occur. As anesthesiologists, we 

come across both varieties of pain but „acute‟ pain draws 

most of our attention and energy. We also noted that 

acute pain could be of various kinds depending on the 

tissue of origin and/ or its nature viz. somatic, visceral, 

nociceptive, neurogenic, superficial, deep, referred, 

ischemic etc. The most pertinent of these are the 

nociceptive and inflammatory pain from superficial or 

deep, somatic or visceral structures. However, 

postoperative pain is not simple due to tissue injury alone 

but is the final result of various neurophysiological 

interactions. This makes efficient postoperative pain 

management much more difficult and an ideal pain 

management programme is still elusive. A step-up 

approach to post-operative pain management will provide 

adequate analgesia while minimizing exposure to adverse 

events. Paracetamol has been a useful antipyretic and 

moderately potent analgesic across various conditions, 

patient populations and circumstances. The remarkable 

tolerability and lack of serious side effects at clinical 

doses explain its popularity. However variable 

bioavailability of oral formulations and inability to use it 

in „nil per oral‟ patients limited its use in perioperative 

conditions. With the introduction of a stable intravenous 

(IV) formulation of Paracetamol, it is now possible to use 

its analgesic effect in perioperative patients. In 

comparison to the oral route it has superior 

pharmacokinetics, efficacy and opiod sparing ability. 

NSAIDS an effective agent in postoperative setting but 

their usefulness may be limited due to their tendency to 

cause gastrointestinal and surgical site hemorrhage and 

renal failure in high risk patients. This study aims at 

comparing analgesic efficacy of IV Paracetamol with IV 

Diclofenac.  

 

MATERIAL AND METHODS 
Ethical clearance was sought from the Institutional 

Dissertation committee before commencing the study.70 

adult Patients posted for modified radical mastectomy and 

confirming to inclusion criteria of ASA-PS grade I, II 

patients and Patients with known hypersensitivity to 

paracetamol, diclofenac or with hyper-reactive airway 

disorders, hepatic parenchymal diseases., renal disease 

and unable to rate their pain on VAS due to psychiatric or 

other reasons were excluded from the study. Preanesthetic 

check-up was done and All patients were explained 

regarding the surgical procedure, type of anaesthesia and 

drugs involved, and their effects in their vernacular. A 

written informed consent was obtained from the patients 

willing to be a part of the study. All the patients were 

familiarized with pain scoring. Demographic data was 

obtained and study population was randomly allocated to 

one of the two groups, each receiving IV Diclofenac and 

IV Paracetamol. Premedication, Induction and 

Maintenance of anesthesia was standardized.All patients 

were premedicated with ranitidine 150mg and alprazolam 

0.5mg 12hr before surgery. After confirming NPO status, 

routine non-invasive monitoring with pulse oximetry, 

NIBP, ECG, was initiated in the operation theatre. 18 G 

iv cannula was put in all patients, and subsequently 

premedicated with Inj Midazolam (0.05mg/kg), Inj. 

Glycopyrollate (0.2mg), 4 mg of Ondansetron and Inj 

Fentanyl (1.5mcg/kg). After preoxygenation for 3 min 

General Anaesthesia was induced with Inj Thiopentone 

5mg/kg and Inj Scoline (1.5mg/kg). Patient was intubated 

with appropriate cuffed Endotracheal Tube and tube 

position confirmed and connected to volume controlled 

mode of mechanical ventilation. Anaesthesia was 

maintained with Nitrous oxide, O2 and isoflurane.For 

maintenance of relaxation inj. Vecuronium bromide was 

given, an initial loading dose of 0.08 mg/kg followed by 

intermittent doses of Inj Vecuronium (0.1mg/kg). 

Intraoperative monitoring consisted of NIBP, continuous 

ECG, EtCO2 and SpO2. Each group received the 

respective analgesic after axillary dissection, 30 minutes 

prior to reversal. IV Paracetamol 1 Gm. was administered 

as 100mL (10 mg/mL) proprietary solution over 20 

minutes. IV Diclofenac 75 mg was administered in 100 

mL saline as an infusion over 20 minutes. At the end of 

surgery anaesthesia was reversed with Inj Neostigmine 

(0.05mg/kg) and Inj Glycopyrrolate (0.01mg/kg). Patients 

were extubated after complete neuromuscular recovery in 

deep inspiration after thorough suctioning in fully awake 

state. After surgery patients were shifted to Post-operative 

ICU. Analgesia was assessed postoperatively at the 

following intervals – immediate postop (time 0), after 30 

minutes of extubation, at 1 hour from extubation, at 2 

hour from extubation and then at 2 hourly interval for 

first ten hours after surgery. VAS scores was assessed by 

a person, who was not aware of the group allocation on a 

scale of 0-10 (0 mean no pain, 10 equals to worst 

imaginable pain). Fentanyl was administered when the 

VAS scores crossed 4 and/ or the patient demanded the 

rescue analgesic. The time when the patient demanded the 

required dosage of rescue analgesic was noted. 

Parameters noted were -Total duration of surgery, Pain 

scores – at 0 min, 30 mins, 1 hr, 2 hrs, 4 hrs, 6 hrs, 8hrs 

and 10 hrs according to VAS., Vital signs – pulse rate, 

and BP were recorded at 30 mins, 1 hr, 2 hrs, 4 hrs, 6 

hrs,8 hrs and 10 hrs interval, Adverse effects – All 

patients were observed closely for any adverse effects 

such as nausea, vomiting, abdominal pain, Time at which 

VAS score crossed more than 4 and rescue analgesic was 

administered. 
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RESULTS 
70 patients were enrolled in the study, demographic 

characteristics such as age, weight and duration of 

surgery were comparable, surgeries performed were 

modified radical mastectomy Pain scores changes during 

a 6 hour period between two groups were similar, 6 hours 

after surgery, pain scores were significantly higher with 

Paracetamol compared to Diclofenac (p<0.05),At 8hrs, 

10hrs post extubation pain scores were significantly 

higher with Diclofenac. Group P patients received rescue 

analgesic 60-90 minutes prior to the group D(± minutes). 

The total number of patients demanding rescue analgesic 

in each of the groups was found to be statistically similar. 
 

Table 1: Comparison of VAS Score in two groups studied 

VAS Score Group D Group P P value 

0 hour 2.37±0.59 2.23±0.88 0.719 
0.5 hour 0.86±0.73 0.74±0.56 0.620 

1hour 0.49±0.61 0.43±0.50 0.839 
2hours 0.51±0.50 0.43±0.50 0.476 
4 hours 0.57±0.56 0.66±0.99 0.772 
6 hours 0.46±0.61 2.97±0.98 <0.001** 
8 hours 2.69±0.96 1.40±1.68 <0.001** 

10 hours 3.20±1.95 0.77±0.69 <0.001** 

Pain scores was noted postoperatively using VAS, at 0 

hr,30 min, 1 hr, 2hr, 4 hrs, 6 hrs, 8 hrs 10hr post 

extubation. 
 

Table 2: Duration of analgesic effect 

Duration post 
extubation (Hrs) 

Group D Group P 

No  
(n=35) 

% 
No  

(n=35) 
% 

6-8 2 5.7 34 97.1 

8-10 31 
88.
6 

0 0.0 

NA 2 5.7 1 2.9 

No major differences in Pulse, Systolic BP, Diastolic BP 

in both the groups was found. The absolute number of 

cases complaining of epigastric pain was higher, 3 

patients(8.6%) in Group-D compared to 1 patient (2.9%) 

in Group-P and the absolute number of cases having 

Nausea and Vomiting was comparable in group-D and 

group-P. None of the patients had liver or platelet 

dysfunction or bleeding tendencies. Over all Incidence of 

side effects are statistically similar.  

 

DISCUSSION 
Pain is a sensory experience that is subjective and 

individualised. It frequently exceeds its protective nature 

and makes postoperative period suffering. The knowledge 

of mechanism of production of acute pain has advanced 

sufficiently over the past decade so that rational rather 

than empirically derived therapy can be used by aiming 

specifically at interrupting the mechanisms responsible 

for generation of clinical pain. This concept is more 

relevant in the management of surgical pain than in any 

other scenario. In the postoperative period when the effect 

of the anaesthetic disappears, the tissue injury persists and 

pain producing substances which are liberated during the 

surgery greatly reduce the normally high threshold of the 

nocioceptors, so that noxious stimulation produces pain. 

More over there are cut ends of axons that further add to 

nociception. Pain relief after surgery has always been of 

great concern to the anaesthetists and although a large 

number of analgesic agents are available. Such 

unnecessary suffering take place because the doctors and 

nurses are concerned that repeated administration of 

narcotic drugs to control pain may lead to addiction. 

Systemic opioid analgesics are regarded as gold standard 

in the treatment of severe postoperative pain. 

Unfortunately, their use is associated with frequent 

adverse effects, such as nausea, vomiting, pruritis and 

respiratory depression. It is therefore becoming 

increasingly common to administer non-steoridal anti-

inflammatory drugs (NSAIDs) or paracetamol as 

adjunctive analgesics in order to reduce opioid related 

adverse effects and to improve the quality of analgesia. 
Despite the availability of a wide variety of analgesic 

drugs, routine management of post-operative pain 

remains a continuing challenge. Paracetamol has a proven 

record in the management of post-operative pain, alone 

and in combination, with other analgesics. At 

recommended dosages, paracetamol is devoid of serious 

unwanted side effects. Paracetamol is not associated with 

the increased incidence of nausea, vomiting and 

respiratory depression observed with opioids, or the 

deleterious gastrointestinal, haematological, renal and 

cardiovascular effects associated with NSAIDs, including 

selective COX-2 inhibitors. In this study, the effects of 

intravenous paracetamol are compared with intravenous 

diclofenac for post-operative pain relief. Diclofenac has 

been chosen for comparison because it is the most 

common standard analgesic used for post operative pain 

relief in our institution, obliging that the IV paracetamol 

is without side effects. MD Rawlins et al conducted a 

study on pharmacokinetics of paracetamol. He 

recommended dose of 15 mg/kg for those weighing 

between 10 kg and 50kg and adults weighing more than 

50kg, one dosage of 1gm is to be administered as a 15 

min IV infusion given 4 times a day.
44

The Dose of 1 Gm. 

of IV Paracetamol (equivalent to 2 Gm. of IV 

Propacetamol) has been found to provide effective 

analgesia.
21,27,28,29,30 

Hence, we chose the same dosage for 

our study. The study population in this study was found to 

be comparable on various demographic parameters viz. 

age, sex and weight. The study groups were also 

comparable with respect to their ASA-PS status. There 

was no significant difference found in the type and 
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duration of surgery in groups. Anaesthetic management 

for all patients were same. Thus it can be fairly presumed 

that the difference in various outcome variables may be 

attributed to the properties of the individual 

pharmacologic agents and not to various confounders. 

The first objective of our study was to determine the 

quality of post-operative analgesia achieved with IV 

Paracetamol in patients undergoing Modified radical 

mastectomy as compared to IV Diclofenac. VAS scores 

were used as the primary outcome variable for quality of 

analgesia.. Being aware of the fact that VAS is given to 

subjective variation, no attempt was made to derive a 

total score over the duration of observation. Instead the 

VAS scores were compared directly at various 

observation intervals between two groups. To further 

mitigate the effect of individual variation in the 

perception of pain (and hence the VAS scores), other 

outcome measures like the number of patients requiring 

rescue analgesia and the time of demand for rescue 

analgesic were also recorded and compared. As seen in 

Table 1,Pain scores changes during a 6 hour period 

between two groups were similar. But 6 hours after 

surgery, pain scores were significantly higher with 

paracetamol compared to diclofenac (p<0.05).At 8hrs, 

10hrs post extubation pain scores were significantly 

higher with diclofenac as most patients in Group P had 

already received rescue analgesics before this time and 

patients in Group D given rescue analgesics. The time to 

administration of first dose of rescue analgesic is an 

indirect indication of the time up to which a particular 

analgesic is effective in curbing surgical pain. Here again 

we see that the Group P patients received rescue analgesic 

60-90 minutes prior to the group D (± minutes) The total 

number of patients demanding rescue analgesic in each of 

the groups was found to be statistically similar. Vital 

signs: Pulse rate and BP: In our study there were no major 

differences in Pulse, Systolic BP, Diastolic BP in both the 

groups. Hence in our study it appears that after modified 

radical mastectomy IV Paracetamol provide analgesia as 

effective as Diclofenac. But IV Diclofenac appears to 

provide adequate analgesia for longer duration, 

comparable to that of paracetamol. Macario, A. and 

Royal, M. A. (2011) conducted a study with a objective to 

systematically review the literature to assess analgesic 

outcomes of intravenous (IV) acetaminophen for acute 

postoperative pain in adults. One study involved patients 

undergoing breast resection, or mastectomy with or 

without axillary resection, with a 1-g dose 20 minutes 

before the end of surgery and pain score followed for 24 

hours. The authors found that 42% of IV acetaminophen 

patients did not receive any morphine, compared with 4% 

in placebo group
26

. The other objective of our study was 

to compare the side effect profile in the two arms of our 

study population. The absolute number of cases 

complaining of epigastric pain was higher, 3 patients 

(8.6%) in Group-D compared to 1 patient (2.9%) in 

Group-P. The absolute number of cases having Nausea 

and Vomiting was comparable in group-D and group-P. 

None of the patients had liver or platelet dysfunction or 

bleeding tendencies. Over all Incidence of side effects are 

statistically similar with P=0.690.This was similar to the 

results found by A. Hiller et al,
40 

Cengizkara et al,
18

 

Further larger studies are required to determine maximum 

safe dose of intravenous paracetamol in renal failure and 

patients with liver disease, the efficacy of intravenous 

paracetamol in other surgeries having severe pain 

postoperatively and to know potential side effects of 

intravenous paracetamol in high risk patients like patients 

with bleeding disorders, gastric ulcers compared to 

intravenous diclofenac. 

 

CONCLUSION 
Both Intravenous Paracetamol and Intravenous 

Diclofenac have equal efficacy for post operative 

analgesia following Modified radical mastectomy except 

duration of analgesia which is longer for Intravenous 

Diclofenac, as inferred from VAS scores and time of need 

for rescue analgesic. Intravenous Paracetamol has 

comparable side effects like nausea, vomiting, and 

epigastric pain to Intravenous Diclofenac.It appears from 

our study that IV Paracetamol is good alternative to IV 

diclofenac for post operative analgesia following 

Modified radical mastectomy. 
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