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ABSTRACT
BACKGROUND
Pain after endoscopic urological surgeries differs from other open surgeries as the
pain is mainly due to bladder spasms or catheter related. Pre-emptive analgesia
decreases the analgesic requirements perioperatively. The purpose of this study is
to evaluate the pre-emptive analgesic effect of oral paracetamol 1000 mg in patients
undergoing ureteroscopic lithotripsy procedures.
METHODS
This is a double blinded randomised controlled study. The study included 60 ASA I –
II patients admitted for ureteroscopic lithotripsy procedures. Patients were
randomly allocated into two equal groups: group P received oral Paracetamol 1 gm
and group C received oral Vitamin C 500 mg as placebo, 1 hour before surgery. The
intensity of postoperative pain was measured with 0–10-point Numerical Rating
Scale (NRS). Rescue analgesia was given if patients had NRS scores of 4 or more.
Time to first rescue analgesia was noted. Statistical analysis was done with Chi
square and independent sample t test.
RESULTS
At 3rd, 4th and 5th hour, the pain scores were low in paracetamol group compared to
placebo group. Time to rescue analgesia was more in paracetamol group compared
to placebo group. Both the parameters were statistically significant.
CONCLUSIONS
Oral paracetamol 1 gm used as a pre-emptive analgesia in patients undergoing
ureteroscopic lithotripsy procedures, provides excellent analgesia compared to
control group with no side effects.
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BACKGROUND

Pain is a protective phenomenon even though it is quite
unpleasant. It is a common clinical problem encountered and
the incidence in post-surgical patients is almost 75%.(1) Preemptive analgesia reduces magnitude and duration of pain.
Pre-emptive analgesia prevents the establishment of altered
processing of afferent input. This concept of anti –
nociception was started by Woolf way back in 1983.(2)
Paracetamol is a potent anti-pyretic and analgesic but is a
weak anti-inflammatory. Mechanism of action is central
cyclooxygenase inhibition and an indirect influence on the
serotonergic system. It has a good safety profile and easily
passes through the blood brain barrier.(3) There are many
studies, which compared the analgesic and anti-inflammatory
effect of different analgesics with paracetamol which did not
show any advantage over paracetamol.(4) The advantage of
paracetamol over other analgesics is its safety and
tolerability. Use of non-opioid analgesic drugs like
paracetamol in perioperative period reduces the
intraoperative use of opioids.
Pain after endoscopic urological surgeries differ from
other open surgeries as the pain is mainly due to bladder
spasms and catheter related.(5)
The intra venous route of administration is associated
with higher incidence of anaphylactic reactions. The cost
difference between an intravenous paracetamol preparation
to the oral drug is significant. In case of paracetamol, the oral
drug is 200 times not only cheaper but also equally
efficacious and hence it reduces the financial burden to the
patient. There are very few studies about using oral
paracetamol as a pre-emptive analgesia on postoperative
pain.
We wanted to assess the pre-emptive analgesic efficacy of
1 gm of oral paracetamol in patients undergoing
ureteroscopic lithotripsy procedures under spinal
anaesthesia.

METHODS
This prospective, randomised, control study was conducted
after getting institutional ethical committee approval and
informed written consent from patient. Sample size was
calculated based on the assumption that there would be 20%
or more difference in time to first rescue analgesia calculated
postoperatively. This required 30 patients in each group for
the results to be significant (with alpha of 0.05 and power of
100%). For this study, only institutional ethics committee
approval was obtained and clinical trial registration in CTRI
(Clinical Trial Registry – India) was not done before the start
of study. Patients aged between 20 to 60 years of ASA I and
ASA II status undergoing endoscopic urological surgeries
were included in the study.
Patients were randomly assigned to two treatment
groups (Group C and Group P) with the help of a computergenerated table of random numbers. In Group C (Control
group) – Oral Vitamin C 500 mg is given one hour before
surgery and in Group P (Paracetamol group)– Oral
Paracetamol 1 gm is also given one hour before surgery. Pre
anaesthetic assessment done and strict Nil Per Oral orders

followed. In the operating theatre, standard monitors
connected. Spinal anaesthesia is given with 0.5 %
Bupivacaine with dextrose in the dose of 0.3 mg/kg given at
the level of L3 and L4 interspace with 26 gauze Quincke
spinal needle.
Sedatives and analgesics were not used intra-operatively.
Haemodynamics (Mean arterial pressure and pulse rate)
were recorded intra-operatively and postoperatively till the
patient complains of pain. A change of 20% was considered as
significant. Numeric Rating Scale (NRS) is used for pain
assessment at 5-minute interval till first rescue analgesic is
given. Tramadol 50 mg was given intravenously as rescue
analgesic if NRS > 4. Nausea and vomiting in the
postoperative period were also recorded.
Statistical Analysis
Statistical analysis was done using SPSS software version 20,
Excel Data Plugin. Data is represented as mean ± standard
deviation. Chi-square test (For sex and ASA status) and
independent sample t tests were used. P < 0.05 was
considered significant.

RESULTS
Variable

Group C

Group P

p Value

Age (years)
Sex
ASA status (1/2)
Weight (Kg)
Duration of surgery (minutes)

45.53±14.0
14/16
20/20
66.80±9.9
66.67±21.9

45.67 ± 15.8
18/12
19/11
65.50±13.4
68.83±21.9

0.973
0.438
1.0
0.671
0.703

Table 1. Demographic Characteristics of the Patients and
Duration of Surgery

Comparison of the two study groups for age, weight,
gender ratio and ASA status revealed no statistically
significant intergroup difference (p>0.05) [Table 1]. Duration
of surgery was also comparable between two groups
[Table 1].
Variable

Group C

Group P

p Value

Time to first rescue analgesia (minutes)

211.67±33.6

290.33±40.0

0.00

Table 2. Time to First Rescue Analgesia

Rescue Analgesia was administered much later (290.33 ±
40.0) in the Paracetamol group than the Control group
(211.67 ± 33.6) and the difference in means of the two groups
was statistically significant [Table 2].

Figure 3. Comparison of Number of Patients Requiring
Analgesics at Different Times
*- Chi-Square Test
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The Mean Arterial Pressure and the mean pulse rate are
within normal limits in both the Paracetamol group and the
Control group and does not have statistically significant
difference throughout the postoperative period.
It was observed that none of the patients among both the
study groups experienced pain in the first and second
Postoperative hour. On the basis of Numeric Rating Scale
measured at 3rd hour it can be seen that none of the patients
belonging to Paracetamol group complained of pain but about
one fifth (26.7%) of patients in the Control group complained
of mild to moderate pain (p value – 0.05). In the 4th hour it
was observed that most (87.7%) of the patients in the Control
group complained of pain wherein only 10 percent of the
Paracetamol group needed rescue analgesia (p value -0.00).
In the 5th hour all the patients in the Control group (100%)
complained of pain whilst less than half (43.4%) of the
patients in the Paracetamol group needed rescue analgesia (p
value -0.00). In the 6th hour almost all patients complained of
pain signifying the need for rescue analgesia in all patients (p
value -1.0). The association between the study groups and the
perception of pain was found to be statistically significant at
all times except at 6th hour.
Group
NRS0
NRS1
NRS2
NRS3
NRS4
NRS5
NRS6

Paracetamol
Control
Paracetamol
Control
Paracetamol
Control
Paracetamol
Control
Paracetamol
Control
Paracetamol
Control
Paracetamol
Control

N

Mean
Rank

Sum of
Ranks

30
30
30
30
30
30
30
30
30
30
30
30
30
30

30.50
30.50
30.50
30.50
30.50
30.50
26.50
34.50
18.28
42.72
17.98
43.02
21.77
39.23

915.00
915.00
915.00
915.00
915.00
915.00
795.00
1035.00
548.50
1281.50
539.50
1290.50
653.00
1177.00

Mann-Whitney
U Test

pValue

450

1.00

450

1.00

450

1.00

330

0.003

83.5

0.00

74.5

0.00

188

0.00

Table 3. Distribution of Mean Ranks of the Study Groups with Respect
to the Pain Perception Based on Numeric Rating Scale

The above table shows the mean ranks of the Pain
perception scale namely the Numeric Rating Scale of the
patients belonging to both the Paracetamol group and Control
group seen at one-hour interval in the postoperative period.
It was observed that there was no difference in the mean
ranks in the first 2 hours because none experienced any
degree of pain. From the 3rd hour onwards it was appreciated
that the mean ranks of Paracetamol group were consistently
lower than the Control group at 3rd hour (26.50 against
34.50), 4th hour (18.28 against 42.72), 5th hour (17.98 against
43.02) and 6th hour (21.77 against 39.23). The difference in
mean ranks of the study groups was significantly associated
between the Paracetamol group and the Control group. As
such it can be seen that the patients in the Paracetamol group
perceived less pain than the Control group.
From the below table, it is evident that nearly three
fourths (73.3%) of the patients in the Paracetamol group
were free of complications whereas less than one third (30%)
of the patients in the Control group were complications free
(p = 0.02). As the symptoms of nausea and vomiting are
generally related to be due to the administration of Tramadol
given for rescue analgesia, increased complications seen in
the Control group may be ascribed to early or repeated
administration of rescue analgesia in patients in the control
group because of poor pain relief.

Figure 4. Comparison of Incidence of Nausea and
Vomiting between Groups

D I SC U S SI O N
If pain relief is adequate; there will be reduced patient’s
anxiety, morbidity, costs of care and duration of
hospitalization.(6) Pre-emptive analgesia attenuates the pain
by blocking the nervous system’s usual response to pain.
Endoscopic urological surgeries like Ureteroscopic
Lithotripsy (URSL), Endoscopic incision of ureterocele (EIU),
Transurethral resection of bladder tumour (TURBT),
transurethral resection of prostrate(TURP), percutaneous
nephro lithotripsy (PCNL) carries mild to moderate pain in
the postoperative period.(7) All these patients will be
invariably catheterized and pain associated with movement
and traction of catheter is in addition to the pain at the
operative site.(5) Most of these surgeries are associated with
little tissue damage and hence chances of severe
inflammatory response are minimal. We decided to select
URSL patients for our study.
In this study we compared postoperative pain score in
two groups, ie., paracetamol and control. The results showed
that the pain scores in the PACU were lower in the
paracetamol group than in the control group. At 3 hrs after
surgery 8/30 patients complained of moderate pain (NRS 4 –
7) in the placebo group whereas no patients in the
paracetamol group complained of pain. (p = 0.05) At 4 hrs
after surgery, 26/30 patients in the control group complained
of moderate pain whereas only 3 patients in the paracetamol
group complained of pain; which is very significant (p = 0.00).
At 5 hours interval, 13 patients in paracetamol group and all
the patients in the control group complained of moderate
pain (p = 0.00). Finally, at 6 hours postoperatively, 29
patients in the paracetamol group and all patients in the
control group experienced pain (p=1.00) which are
statistically equal. Hence it can be concluded that Oral
paracetamol is more efficacious than placebo when
administered preoperatively for pain management in
endoscopic urological surgeries.
Kaluzny et al reported that preoperative oral
administration of 1 gm acetaminophen was effective,
convenient, safe and cost effective in reducing the pain during
and following the operation, in phacoemulsification
performed using topical anaesthesia,(8) which is very much
comparable to our study. However, Bennie et al
demonstrated in their study that high dose of acetaminophen
had similar analgesic effect as ibuprofen after myringotomy
in paediatric patients. In addition, there was no significant
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difference between the analgesic effects of acetaminophen,
ibuprofen and placebo after myringotomy.(9)
The time to rescue analgesia in the paracetamol group
was an average of 290.33 ± 40.0 minutes whereas in the
control group it was 211.67 ± 33.6 minutes (p < 0.00), which
is very significant. McNicol et al., in their study of randomized
control trial, compared Intravenous paracetamol to the
placebo group for acute postoperative pain and concluded
that the I.V paracetamol is superior. This data is correlating
with the data published by McNicol et al., (10) where they have
a randomized controlled trial which used single dose I.V.
Paracetamol for acute postoperative pain relief.
Propacetamol and paracetamol were superior to placebo
over both 4 and 6 h, the proportion of patients with at least
50% pain relief appears to decrease at 6 h in both active
groups (and in the placebo groups). Our study also correlated
with the study by Remy et al.,(11) where among secondary
outcomes, data related to rescue medication demonstrated
that fewer patients receiving propacetamol or paracetamol
required rescue analgesia in the 4-6 h time period than those
receiving placebo, and those that did require rescue analgesia
waited longer before requesting it than those receiving
placebo. In the majority of studies comparing opioid
consumption, a PCA was used. Also, the study, which was
done by Reuben et al., (12) showed similar results as our study.
These results are comparable to the studies done by Seymour
et al., with various analgesics. (13,14)
When comparing the adverse effects i.e., nausea and
vomiting between the two groups there are 8 patients
(26.7%) who are having nausea and vomiting in the
paracetamol group whereas there are 21 patients (70.0%)
having the same in control group. The results are not
correlated with the results of McNicol et al.,(10) where the
incidence of adverse events that could be considered to be
opioid-induced have found no difference in side-effects,
despite the reported reduction in opioid requirements. In
contrast, meta-analyses of NSAIDs used in combination with
PCA by Elia et al.,(15) demonstrate a relative reduction in
postoperative nausea and vomiting by 30%, nausea alone by
12%, vomiting alone by 32%, and sedation by 29% which is
in comparison to our study. Also, our study is comparable to
the study done by Moon et al., (16) who demonstrated that
premedication
with
acetaminophen
reduced
hydromorphone consumption and opioid-related side effect
in patients undergoing abdominal hysterectomy.
The effects of pre-emptive analgesia in postoperative
pain relief in ophthalmic surgeries were showed in some
studies.(17) The role of pre-emptive use of acetaminophen in
reducing postoperative pain was shown in paediatric
tonsillectomy patients(18) and paediatric patients undergoing
bilateral myringotomy.(19,20) Our data are comparable with
the results of these studies.
Our study showed that Oral Paracetamol one gram has
longer duration of analgesia than placebo. Similar studies
were done by Moller et al.,(21) where they compared the
efficacy and safety of propacetamol 2 g bolus or infusion with
oral acetaminophen 1 g or placebo for analgesia after third
molar surgery in patients with moderate to severe pain. They
concluded that the onset of analgesia after I.V. propacetamol
was shorter (3 min for bolus administration, 5 min for 15min infusion) than oral acetaminophen (11 min). The
duration of analgesia was significantly longer after all three

Original Research Article
active treatments than after placebo. The duration of
analgesia was significantly longer after oral acetaminophen
(278 min) than after bolus Propacetamol (180 min), for
infusion propacetamol (171 min) and 68 min for Placebo. In
our study the rescue analgesia duration was 290.33 ± 40.0,
which is very much comparable to the above study.
The cost of 1 vial of Injection Paracetamol is around Rs.
300/- (Rupees Three hundred only) but the cost of 1 gram of
oral tablet paracetamol is around Rs. 2/- (Rupees Two Only).
Such a large variation exists between the costs of the two
drugs. Hence wherever is possible and if there are no
contraindications to oral usage, oral tablet paracetamol can
be used.
Limitations
This study is conducted on patients undergoing regional
anaesthesia, so the hemodynamic variations/ stability
pertaining to the use of paracetamol compared to placebo
cannot be assessed perioperatively. The onset of analgesia by
the study drug- paracetamol also cannot be mentioned as it
would be masked by the residual analgesic effects of the
regional anaesthesia.

CONCLUSIONS
Oral paracetamol 1 gm used as a pre-emptive analgesia in
patients undergoing ureteroscopic lithotripsy procedures,
provides excellent analgesia without side effects as
compared to control group.
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