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Original Article

Background: Paracetamol; a cyclooxygenase inhibitor; acts through the central nervous system 
as well as serotoninergic system as a nonopioid analgesic. A prospective, double-blinded, 
and randomized-controlled study was carried out to compare the effi cacy of preoperative 1g 
intravenous (iv) paracetamol with placebo in providing postoperative analgesia in head-neck 
cancer surgery. Materials and Methods: From 2008 February to 2009 December, 80 patients 
for palliative head-neck cancer surgery were randomly divided into (F) and (P) Group receiving 
ivplacebo and iv paracetamol, respectively, 5 min before induction. Everybody received fentanyl 
before induction and IM diclofenac for pain relief at8 hourly for 24 h after surgery. Visual analogue 
scale (VAS) and amount of fentanyl were measured for postoperative pain assessment (24 h). 
Results and Statistical analysis: The mean VAS score in 1st, 2nd postoperative hour, and fentanyl 
requirement was less and the need for rescue analgesic was delayed in ivparacetamol group 
which were all statistically signifi cant. Paracetamol group had a shorter surgical intensive care 
unit (SICU) and hospital stay which was also statistically signifi cant. Conclusion: The study 
demonstrates the effectiveness of ivparacetamol as preemptive analgesic in the postoperative 
pain control after head-neck cancer surgery and earlier discharge from hospital.
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Intravenous paracetamol infusion: 
Superior pain management and earlier 
discharge from hospital in patients 
undergoing palliative head-neck cancer 
surgery

Abstract

INTRODUCTION

Effective pain control in the postoperative period is 
essential for optimal recovery. Adequate postsurgical pain 

control increases patient satisfaction, improves sleep, 
results in a more rapid recovery and shorter hospital stay, 
and lowers the risks of  postoperative complications, such 
as the development of  a deep vein thrombosis (DVT) and 
pulmonary complications.[1,2] There are many different 
drugs that can be used to treat postoperative pain; each with 
its own risk and adverse effects. Throughout the decades, 
modalities to facilitate analgesia have been implemented 
with a variety of  results. One of  the most common 
ways of  providing analgesia is with the use of  opioids. 
Recently, it has been reported that the use of  opioids has 
decreased in the postoperative setting due to unwanted side 
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effects (e.g., respiratory depression, sedation, nausea and 
vomiting, and slowed gastrointestinal functioning) leading 
to longer postoperative stays and delayed recovery.[3,4] The 
use of  nonopioid analgesics as adjuncts to opioids or 
as stand-alone agents in providing analgesia isbecoming 
feasible options, as more drugs with less adverse effects 
are being developed. Intravenous (iv) acetaminophen can 
be integrated into a multimodal approach to optimize 
pain management effectively. In November 2010, the 
FDA approved the use of  IV acetaminophen for the 
management of  mild to moderate pain, the management of  
moderate to severe pain with adjunctive opioid analgesics, 
and the reduction of  fever.

Paracetamol (acetaminophen; N-acetyl-p-aminophenol) 
is an acetanilide derivative, safe, well tolerated drug with 
proven effi cacy as analgesic. Its clinical effects arise most 
likely from central action and ivadministration provides 
rapid and predictable therapeutic plasma concentration. 
Ready to use paracetamol infusion has been available in 
India since the past few years.

Different types of  pain control measures have been 
tried for a long time.[5,6] Valuable analgesic properties of  
opioids[7] like fentanyl[8] in the treatment of  acute, intense 
postoperative pain are well-recognized. It has been found 
that routine treatment of  opioids at the beginning of  
operation conferred significantly better pain control 
than opioids given at the end of  surgery.[9] However, to 
reduce the opioid-related side effects and hasten recovery 
in head-neck cancer surgery drugs such as nonsteroidal 
anti-inflammatory drugs (NSAIDs), paracetamol, 
cyclooxygenase (COX)-2 inhibitors, local anesthetics, 
steroids, and so on are often used for their opioid-sparing 
action.[10,11]

The aim of  this randomized study was to compare the 
analgesic effi cacy of  ivfentanyl alone versus ivfentanyl plus 
paracetamol for postoperative pain relief  after head-neck 
cancer surgery as well as its impact on duration of  hospital 
stay, if  any.

MATERIALS AND METHODS

After takingethical committee approval, written and 
informed consent was obtained from all patients. 
Patients aged 30-70 years and American Society of  
Anesthesiologists (ASA) physical statuses I, II, or III 
scheduled for head-neck cancer surgery, were included in 
the study. Exclusion criteria included patient refusal, known 
allergy or hypersensitivity or contraindication to opioids or 
paracetamol, impaired liver function (transaminases > twice 
upper limit), renal dysfunction (creatinine >2.0 mg/dL), 

cardiopulmonary abnormality, alcoholism, uncontrolled 
chronic diseases, known or suspected history of  alcohol, or 
drug abuse. Patients who were pregnant or breast-feeding 
mothers were excluded. Patients were also excluded if  they 
had received NSAIDs within 8 h, any analgesic drug within 
12 h, or corticosteroids within 7 days before administration 
of  study medication. The patients were asked about history 
of  drug allergy, previous operations, or prolonged drug 
treatment. General examination, systemic examinations, 
and assessment of  the airway were done. Preoperative 
fasting of  minimum 6 h was ensured before operation in 
all day care cases. Patients received oral premedication, 
10 mg diazepam on the night before surgery and tablet 
ranitidine 150 mg in the previous night and on the morning 
of  operation with sips of  water.

The patients were randomly divided into two groups 
with 40 patients in each group. In the operating room, 
all standard monitoring techniques were used and 
crystalloid infusion was started. Patients in the fentanyl 
group (Group F) received 100 mLof  normal saline and 
those in the fentanyl plus paracetamol group (Group P) 
received 100 mL of  paracetamoliv 5 min before induction. 
All drugs were available in the hospital pharmacy. They were 
administered to the patients by qualifi ed resident doctors 
who were not involved in the study. After preoxygenation 
for 5 min with 100% oxygen and premedication with 
glycopyrrolate (0.01 mg/kg) anesthesia was induced in both 
the group with iv etomidate (2 mg/kg), fentanyl (2 μg/kg), 
and vecuronium (0.1 mg/kg).

Anesthesia was maintained by 1%-2% isofl urane in nitrous 
oxide and oxygen (ratio 2:1). The lungs were mechanically 
ventilated and EtCO2 (End tidal CO2) was maintained 
between 35 and 40 mm Hg. Fentanyl was repeated in the 
dose of  1 μg/kg intraoperatively if  both hazards ratio and 
NIBP (Non invasive blood pressure) increased >20% from 
baseline despite maintaining adequate depth of  anesthesia.

After extubation, all patients were transferred to surgical 
intensive care unit (SICU). Postoperative pain was assessed 
using a visual analog scale (VAS; 0 = “no pain” and 
10 = “worst pain imaginable”). Postoperative analgesia 
was provided routinely to all patients by intramuscular 
diclofenac at 8 h interval and ivfentanyl 1 μg/kg was 
administered as rescue analgesic when the VAS score 
exceeded 3.

Sedation was determined according to a sedation score 
ranging from 0 to 2 (0 = alert, 1 = drowsy but arousable 
to voice, and 2 = very drowsy, but arousable to shaking). 
The VAS scores and sedation scores were assessed at 1, 
2, 4, 6, 8, 12, and 24 h after surgery. Total and incremental 
fentanyl consumption at these times for both the groups 
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was also recorded. If  nausea and/or vomiting occurred, 
the same was noted and 4 mg of  ondansetron was given 
intravenously. The number of  patients receiving antiemetics 
and their total dosages were noted. Patients were observed 
for the occurrence of  any adverse effects during the fi rst 
24 h. After 24 h, patients were assessed for: (a) ability to 
mobilize and dress, (b) need for any analgesic, and (c) surgical 
complication, if  any. When the patient scored yes on the 
former and no on the two latter questions, they were assessed 
ready for discharge from SICU. All measurements were 
recorded by the resident who was blinded to the study drugs.

A sample size of  35 patients by group was calculated to 
detect a signifi cant difference of  20% or more in opioid 
consumption with a power of  80% and a signifi cance level 
of  5%. Data were reported as mean ± standard deviation. 
Statistical assessment included analysis of  variance (ANOVA) 
and student’s t-test for continuous data and VAS pain data. 
Fisher’s exact t-test and Chi-square test wereused to analyze 
nominal data; P < 0.05 was considered to be signifi cant.

RESULTS

Both groups were similar in regard to age, weight, sex, ASA 
physical status, duration of  anesthesia and surgery, and the 
duration of  SICU as well as hospital stay [Table 1].

Nature and site of  head-neck surgeries among two groups 
are quite comparable [Table 2].

None of  the patients in either group required fentanyl 
intraoperatively [Table 3]. The mean VAS pain score over 
the 24-h period was similar in both the groups [Table 3]; 
however, the mean VAS score at 1 and 2 h after surgery 
was lower in the Group P {2 (0-4) vs. 3.5 (2-6)}; {0.5 (0-6) 
vs. 4 (0-5)} respectively [Table 4].

The total use of  fentanyl as rescue analgesic in SICU was 
signifi cantly higher in Group F over Group P (291.5 ± 39.3 vs. 
221.5 ± 41.41) μg, respectively [Table 3] and the time for the 
fi rst dose of  rescue analgesic in the SICU was signifi cantly 
lower in Group F over Group P (85.38 ± 38.07 vs. 
148 ± 46.7) min, respectively [Table 3]. However, the 
number of  patients requiring rescue analgesic was similar 
in both the groups [Table 3].

There was signifi cant difference in the length of  stay 
in SICU as well as in hospital. Group P was discharged 
earlier from SICU (3.3 ± 2.8 vs. 5.3 ± 4.7) days and from 
hospital (17 ± 8.2 vs. 23 ± 12.2) days, respectively [Table 3]. 
Incidence of  PONV (post operative nausea vomiting) and 
sedation were similar among the two groups [Tables 3 and 5]. 
Sedation scores and nausea are similar among the groups. 

No other postoperative complications were reported from 
any of  the groups.

DISCUSSION

Inadequate pain management in the perioperative period 
specifi cally in cancer patients leads to both short- and 
long-termconsequences. Among these complications, 
basal atelectasis, pneumonia,[1,2] DVT, pulmonary 
embolism, psychological trauma which even may lead to 
posttraumatic stress disorder. With the help of  excellent 
pain management protocol the anxiety, morbidity, cost, 
and length of  hospital stay in the postoperative period 
can be decreased. Besides showing individual variation 
in intensity and duration, the pain is often unpredictable. 
It may remain severe throughout the fi rst postoperative 
week in 18% of  the patients.[12]

Table 1: Patient data and characteristics 
(mean±SD)
Variable Fentanyl group 

(Group F)
Fentanyl plus 
paracetamol 

(Group P)

P value

Age: mean (SD) 
years

49.4±19 45.8±18 0.73

Weight (kg) 69.84±11.42 64.36±9.54 0.33
ASA physical 
status (I/II/III)

4/32/4 3/35/2 0.27

Sex (M) 35 32 0.70
Sex (F) 5 8 0.62
Duration of 
anesthesia (min)

120 129 0.41

Duration of 
surgery (min)

102.48±12.36 108.78±14.49 0.21

Duration of SICU 
stay (days)

5.3±4.7 3.3±2.8 0.027

Duration of 
hospital stay 
(days)

23±12.2 17±8.2 0.039

*P<0.05=> Result is statistically signifi cant. ASA=American society of 
Anesthesiologists, SICU=Surgical intensive care unit, SD=Standard deviation

Table 2: Palliative surgeries for head-neck cancer 
for randomized patient groups
Surgical procedures/
sites

Fentanyl.(F) 
group (%)

Fentanyl+paracetamol 
(P) group (%)

Segmental 
mandibulectomy (GB 
sulcus, alveolus)

10 (25) 12 (20)

Marginalmandibulectomy 
(GB sulcus)

12 (30) 9 (22.5)

Paranasal sinus 4 (10) 6 (15)
Salivary gland 5 (12.5) 4 (10)
Larynx 0 2 (5)
Oral [tongue-fl oor of the 
mouth]

4 (10) 3 (7.5)

Thyroid 5 (12.5) 4 (10)
GB=Gingivo buccal
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The complex nature of  pain after head-neck cancer 
surgery suggests that effective analgesic treatment should 
be multimodal.[13,14]

In one study,[15] some authors observed a 9-year trend 
of  opioid prescribing for cancer pain during the last 
3 months of  life. But long before that a persistent effort 
was there to avoid opioid and to administer NSAIDs 
for control of  cancer pain.[16,17]Another study[18] showed 
that acetaminophen improved pain and well-being 

without major side effects in patients with cancer and 
persistent pain despite a strong opioid regimen. Effi cacy 
and safety of  single and repeated administration of  
1 giv acetaminophen injection (paracetamol) for pain 
management after major orthopedic surgery was 
established by a repeated-dose, randomized, double-blind, 
placebo-controlled, three-parallel group study.[19]

In another study by Hein et al.,[20] of  60 patients undergoing 
a minor gynecological surgery, 8 mg of  oral lornoxicam 
was given to one group and 1000 mg of  oral paracetamol 
was given to another group 60 min before induction. It was 
observed that VAS pain scores at postoperative 30 and 60 min 
were similar in both the groups; however, the VAS score was 
higher in the control group (did not receive medicines).

In our study, we used ivparacetamol 1 g as preemptive 
analgesic and assessed its effects on intraoperative analgesic 
requirement, postoperative analgesic effectiveness, 
postoperative fentanyl consumption, frequency of  
side-effects, and duration of  hospital stay.

The demographic profile between two groups which 
was statistically insignifi cant (P > 0.05) of  our patients 
was quite similar with other research investigations and 
provided us the uniform platform to evenly compare the 
results obtained. A study conducted by Cakan et al.,[21] for 
evaluation of  analgesic effi cacy and opioid-sparing effect of  
ivparacetamol in a total of  40 patients undergoing lumbar 
laminectomy and discectomyyielded similar results. The 
mean duration of  anaesthesia and surgery were almost 
comparable in both the groups with no signifi cant statistical 
difference [Table 1].

From Table 2, it is quite evident that types of  surgical 
procedures were almost similar in both the groups and has 
no statistical signifi cance.

Our study showed that ivparacetamol when used as 
preemptive analgesic just before induction as part of  
multimodal analgesic regime has signifi cant opioid sparing 
effect in perioperative period. This is consistent with the 
fi ndings in various studies where opioid-sparing effects of  
NSAIDs, COX-2 inhibitors, and paracetamol have been 
found to be in the range of  20-30%.[22,23]

There are evidences from other surgical procedures to 
support clinically relevant analgesic effect of  paracetamol 
with additives like opioids.[24] It has been reported[25] that the 
combinations of  paracetamol and pregabalin, or paracetamol, 
pregabalin and dexamethasone did not reduce morphine 
consumption and pain score compared with paracetamol 
alone for patients undergoing abdominal hysterectomy.

Table 3: Postoperative pain relief and side effects
Variable Fentanyl 

(Group F) 
(n=40)

Fentanyl plus 
paracetamol 

(Group P) (n=40)

Signifi cance 
(P value)

Intraoperative 
fentanyl

0 0 NA

VAS (24 h) 3 (3−6) 3 (2−6) NA
Amount of 
Fentanyl in 
SICU (μg)

291.5±39.3 221.5±41.41 0.003

Length of 
stay (days) in 
SICU

5.3±4.7 3.3±2.8 0.027

Incidence of 
PONV

3/40 2/40 NA

Incidence of 
sedation

1/40 2/40 NA

Time for fi rst 
analgesia

85.38±38.07 148±46.7 0.001

Number of 
patients 
requiring rescue 
analgesic in post 
operative period

14/40 13/40 NA

*P<0.05 test of signifi cance. NA=Not applicable, PONV=Post operative nausea 
vomiting, SICU=Surgical intensive care unit, VAS=Visual analog scale

Table 4: Pain scores (mean±SD)
Time (h) Fentanyl group 

(Group F) (n=40)
Fentanyl plus paracetamol 

(Group P) (n=40)
P 

value
1 3.5 (2-6) 2 (0-4)* <0.01
2 4 (0-5) 0.5 (0-6) * <0.01
4 3.5 (0-6) 3 (1-6) >0.05
6 3.5 (2-6) 3 (0-5) >0.05
8 2.5 (0-4) 2 (0-5) >0.05
12 5 (2-6) 3.5 (2-6) >0.05
24 3 (3-6) 3 (2-6) >0.05
*P<0.05 test of signifi cance. SD=Standard deviation

Table 5: Sedation scores
Time (h) Fentanyl group

(Group F) (n=40)
Fentanyl plus paracetamol 

(Group P) (n=40)
1 1 (0-2) 1 (0-2)
2 1 (0-2) 1 (0-2)
4 1 (0-2) 1 (0-2)
6 1 (0-2) 0 (0-2)
8 0 (0-2) 0 (0-2)
12 0 (0-2) 0 (0-2)
24 0 (0-2) 0 (0-2)
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As per European Society for Medical Oncology (ESMO) 
clinical practice guideline[26] paracetamol and/or a NSAID 
are effective for treating mild pain, again paracetamol 
and/or NSAID are effective for treating all intensities of  
pain, at least in the short term and unless contraindicated. 
Our study results are consistent with their fi ndings in this 
regard. They[26] also stated that opioid is the fi rst choice for 
moderate to severe pain. Here, we had also used iv fentanyl 
for postoperative rescue analgesia.

In our study, no differences were observed between the 
two groups in the adequacy of  analgesia as assessed by 
VAS scores [Table 4, Figure 1]. However, the median 
pain scores were signifi cantly lower in the paracetamol 
group (Group P) at two intervals particularly in immediate 
postoperative period and the time for first analgesic 
requirement was signifi cantly lower in the fentanyl alone 
group (Group F). This may be because of  the initial 
loading dose of  paracetamol providing a higher plasma 
concentration. Piguet et al.,[27] had demonstrated the close 
correlation between plasma concentration and analgesic 
effect of  paracetamol with ivdoses of  up to 2 g in healthy 
volunteers. Juhl et al.,[28] had demonstrated that the extent 
and duration of  pain relief  following third molar surgery 
signifi cantly improved after 2 g over 1 g of  initial ivdose of  
paracetamol. Our results are consistent with these results.

Our study did not fi nd any reduction in the opioid related 
side-effects (PONV, sedation, etc.) in the paracetamol 
group (Group P) as might be expected because of  the 
decrease in total fentanyl dose. This may be because 
of  the lesser number of  subjects in our study. Larger 
studies with adequate power to detect opioid-related 
side-effects would be able to demonstrate the reduction 
of  dose- dependent side-effects of  fentanyl, such as 
sedation, respiratory depression, urinary retention, or 
nausea. Our study demonstrated the additive effect of  
combining ivparacetamol with fentanyl on postoperative 
analgesia resulting in decreased opioid need and in slightly 
improved or similar pain relief. The different sites of  action 
of  these drugs in the nervous system may be the cause 
of  better pain relief. Whereas the effect of  paracetamol 
is due to the inhibition of  prostaglandins and activation 
of  descending serotonergic inhibitory pathways,[29,30] the 
analgesic effect of  fentanyl is due to its agonist action in 
the opioid receptors of  the central nervous system. The 
complimentary analgesic actions of.the two drugs make 
them an important component of  multimodal pain therapy.

In 2009, a study[31] concluded that preemptively administered 
iv paracetamol 1 g in patients undergoing a total.abdominal.
hysterectomy ensures an effective analgesia during.the 
postoperative period and thereby shortens the length 
of  hospital stay. Our study also has a signifi cant impact 

on SICU stay and hospital discharge program. Patients 
pretreated with ivparacetamol had less SICU stay and were 
discharged earlier from hospital.

However, our study had a few limitations. PCA pump 
was not used in the postoperative period. Both of  these 
could have improved the results of  our study but owing to 
technical reasons and limited availability it was not possible.

CONCLUSION

It can be concluded that iv paracetamol is an excellent 
preemptive analgesic which reduces postoperative pain, 
opioid consumption, and hastens discharge from hospital 
in palliative head-neck cancer surgery.
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