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Preventive Analgesia with Intravenous Paracetamol for 

Post-cesarean section Pain Control 

Abstract 
Objectives: Effective pain therapy after cesarean section is 
essential for parturient comfort and to allow early ambulation 
to facilitate care of her infant. This study evaluated the 
analgesic effect of preventive 1gr intravenous paracetamol on 
postoperative pain and analgesic consumption during the 24 
hours after cesarean section. 
Materials and Methods: One-hundred American Society of 
Anesthesiologists (ASA) I or II status parturient scheduled for 
elective cesarean section under spinal anesthesia. Patients 
received 1gr iv paracetamol into 100 ml normal saline (study 
group; n=50) or normal saline alone (placebo group; n=50) 20 
minutes before the end of operation. 
Results: Pain scores were lower in the study group in the Post 
anesthesia care unit (PACU) (p<0.001) and up to 4h after 
operation (p<0.001). Cumulative analgesic consumption was 
lower in the study group (p<0.001). 
Conclusion: Preventive administration of 1gr iv paracetamol 
reduces the intensity of pain in the PACU and until 4h after 
operation and analgesic consumption following cesarean 
section. 
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Introduction:  
Cesarean section (C.S) is the one of the most 
common surgical procedure in women. 
Patients undergoing C.S may experience 
significant postoperative pain (1). Pain after 
cesarean delivery may impair the bond of 
affection and early interaction between 
mother and infant, the mother’s ability to 
care and feed for her child, early ambulation 
and discharge (2). Chronic pain also is a 
complication of cesarean delivery. 
Approximately 12.3% of patients experience 
pain scores enough to affect infant care up to 
6 months after delivery (3).  
Various approaches have recommended for 
the treatment of pain after C.S. Systemic and 
neuraxial opioids is commonly used 
modality for post-cesarean delivery pain 
relief (4,5). However, opioids have dose-
dependent potential for serious adverse 
reactions including nausea, vomiting, 
constipation, pruritus, urinary retention, 
respiratory depression, sedation, and 
importantly risks for neonate infant from the 
breast milk exposure to opioids (4,6).  
Preventive analgesia includes any intra-
operative analgesic agents able to control 
pain-induced sensitization of the central 
nervous system (CNS), hence to decrease 
both the development and the persistence 
pain (7). 
Paracetamol (intravenous acetaminophen) 
is a non-opioid analgesic that is devoid of 
risks related to opioids (8,9). The 
postoperative use of paracetamol has been 
shown to decrease acute pain after various 
surgical procedures (10).  Although there is 
few data on the analgesic affection of a 
preoperative (pre-emptive) administration 
of paracetamol (11,12), there are no data on 
the efficacy of the preventive (intra-
operative or the end of surgery) 
administration of paracetamol on the post-
operative pain.  
The aim of this study was to evaluate the 
analgesic effect of administration of 1gr 
intravenous paracetamol at the end of 
surgery (preventive analgesia) on post-
cesarean delivery pain parameters. 

Material & Methods: 
After the medical ethics committee approval 
and written consent obtained from 

participants, 100 pregnant women were 
enrolled in this prospective, randomized, 
and double blind clinical trial. The inclusion 
criteria were physical status American 
society of anesthesiologists (ASA) I-II, aged 
18-39 years, and term pregnancy 
undergoing elective C.S with spinal 
anesthesia. Exclusion criteria included pre-
eclampsia, cardiovascular, respiratory, 
hepatic or renal problems, known allergy to 
any study medications, chronic pain 
syndrome, daily analgesic therapy, 
contraindication for spinal puncture, and 
psychological disorders. 
No patients received premedication. 
Patients were fasted for 6 hours. In the 
operating room, routine standard 
monitoring with non-invasive arterial 
pressure (NIBP) electrocardiography (ECG) 
and pulse-oximetry was established. 
Baseline measurements were performed 5 
minutes before spinal anesthesia. A canola 
was introduced into a peripheral vein. Each 
patient was preloaded with 10-12ml/kg of 
ringer lactate solution. With the patient in 
the sitting position, lumbar puncture was 
performed at the L2-3 or L3-4 interspaces 
with 1.5 ml of 5% hyperbaric lidocaine 
(Lidocaine spinal 5% Heavy; Orion 
corporation, Espoo, Finland) and 15 µg 
fentanyl in 1.5 ml via a 25-Gauge Quincke 
spinal needle. Total volume of subarachnoid 
solution was 3 ml.  Patients were positioned 
supine on the operating table and were kept 
in 15o left lateral tilt until delivery of the 
neonate. Sensory block to T5 dermatome 
was considered adequate for surgery.  
After delivery and uterus repairmen, 
parturient were assigned to receive one of 
two study solutions using a block 
randomization schedule: study group 
(n=50) received 1 g paracetamol (Apotel 
1000 mg, iv UNI-PHARMA.S.A. LOT NO: 11-
11) into 100 ml normal saline over 15 
minutes and placebo group (n=50) received 
100 ml normal saline alone, 20 minutes 
before the end of procedure. 
Changes in maternal hemodynamics (MAP 
and HR) throughout anesthesia and side 
effects were recorded. In the post-anesthesia 
care unit (PACU) and during 24 hours post-
operatively, the pain scale was obtained 
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using by visual analogue scale (VAS; 0 to 10). 
Time to first analgesic rescue, time of 
ambulation, and side effects (nausea, 
vomiting, sedation, and hemodynamic 
changes) during 24 h postoperatively were 
recorded.  
Operations were performed by any of three 
obstetric surgeons and two 
anesthesiologists managed anesthesia. An 
anesthesiologist who was not involved in the 
study solutions performed the collection of 
the data. During 24h post-operatively, iv 
paracetamol 1000 mg was given for VAS≥4 
as needed, and sodium diclofenac 
suppository 100mg for VAS<4. For break 
through pain, patients were treated with iv 
meperidine 0.5mg/kg. 
The sample size was based on preliminary 
data from previous study 12. We determined 
that an effective sample- size of n=100 (50 
per group) would be require for the current 
study to provide statistical power (two- 
tailed, α=0.05) of 80% to detect a mean 
difference between groups. 
Data were presented as means (SD), median 
(range), and counts (number). Means were 
analyzed using student’s t test, medians 
using Mann-whitney U-test and counts using 
Fisher,s exact and x2 tests. All analyses were 
performed using the SPSS statistical 
software, version 15.00 (SPSS Inc., 
ChicagoIL, USA). The level of statistical 
significance for all tests was p<0.05. 

Results: 
There are no significant differences between 
the groups concerning age, weight, height, 
duration of surgery and anesthesia, 
indication for C.S, gravidity, and iv fluid 
(table1). There were no significant 
differences regarding to peri-operative 
hemodynamic parameters between two 
groups (fig1). 
The pain scores were significantly lower for 
patients in the study group in the PACU (p< 
0.0001), and up to 4 hours postoperatively 
(p< 0.001) than those in the placebo group, 
but not at 8, 12, 16, 20, and 24 hours after 
surgery (fig 2). The number of patients 
without any  postoperative pain during first 
24h in study and placebo groups were 5 and 
0 respectively (P=0.09; table2).Table 2 
shows also that the time to first analgesic 

request were significantly longer in the 
study group ( 265.26±5.68 vs 21.16±17.62; 
p<0.0001).  
Cumulative postoperative analgesic 
consumption (paracetamol and meperidine) 
was lower in the study group than the 
placebo group (p<0.001 and p=0.02; 
respectively) 
There was no significant differences in terms 
of PONV between two groups (12% vs 4%; 
p=0.16). Other postoperative side effects 
also were absent in both groups. 

Discussion: 
The results of this study demonstrate that 
preventive of iv 1gr paracetamol 
administration at the end of procedure 
reduced pain scores in the PACU and up to 4 
hours postoperatively and analgesic 
medications consumption after C.S. 
A few studies have been investigated 
paracetamol preoperatively. Moon Ye et al 
(12) evaluated the preoperative intravenous 
acetaminophen in patients undergoing 
abdominal hysterectomy and reported 
premedication with paracetamol reduced 
opioid consumption and opioid-related side 
effects in patients. Mound E et al (13) also in 
a systematic review concluded that when 
paracetamol, NSAIDs, and COX-2 inhibitors 
are compared with each other, the 
differences in opioid consumption were 
small.  
In present study, we compared the efficacy 
of preventive administration of paracetamol 
with patients who received placebo. Bilgin 
Het al (14) suggested that single-dose 
preventive ketamine, provided better 
analgesia compared with when ketamine 
was administrated preoperatively in 
patients undergoing gynecologic 
laparotomy. In previous our study we 
reported also preventive epidural analgesia 
with bupivacaine and fentanyl associated 
with the lower pain scores and opioid 
requirements postoperatively in patients 
undergoing major gynecologic surgery (15). 
A dose of 1gr paracetamol given before the 
end of surgery, the same dose of 
paracetamol given in other studies (16,17). 
Although Juhl GIet al (18). reported 2g of 
paracetamol preoperatively, was superior 
over the recommended dose of 1gr in terms 
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of magnitude and duration of analgesic effect 
for postoperative pain following third molar 
surgery. 
Our results were related to pharmacological 
action of the drug. Acetaminophen inhibits 
cyclooxygenase activity (COX-3) in central 
nervous system (CNS). In addition, 
paracetamol is a weak COX-1 and COX-2 
inhibitor (anti-inflammatory effect) (8,13, 
19). 
In this study, measurements of blood 
pressure and heart rate in patients 
throughout the study period suggest that 
paracetamol does not have cardiovascular 
effects. However, paracetamol at higher 
doses may exhibit stronger non-selective 
COX inhibitor activity and thereby reducing 
blood pressure (20).  
Incidence of adverse effects did not differ 
significantly between two groups. Nausea 
occurred in 4% of patients in placebo group. 
This effect may be due to the larger doses of 
meperidine use in placebo group.                                    
Cok OY et al (21) showed that intra-
operative paracetamol decreases the 
incidence of PONV during the first 24h in 

children after strabismus surgery. There are 
limitations to the present study. First, 
patients were not follow-up regard to 
chronic pain. Second, we did not have pre-
operative analgesic injection (pre-emptive) 
group. The timing of pre-emptive 
administration of analgesic is importance. 

Conclusion : 
Single dose of intravenous 1gr paracetamol 
administered the end of operation, provides 
effective preventive analgesia after 
cesarean section.  
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Figure 1. Maternal heart rate (A) and mean arterial pressure (B) changes during operation.  

* p>o.05 at all times. 
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Table1. Patient's characteristics and intra-operative variables in two groups. 

 Study  group 
(n=50) 

Placebo group 
(n=50) 

p 

Age (yr) 29.84±5.19 28.70±5.90 0.25 

 Weight (kg) 79.80±13.47 76.67±10.45 0.29 

Height(cm) 
Cause of cesarean section (%)                                    

 
 
 
 
 
 
 

158.84±5.64 
 

6(14) 
15(26) 
27(58) 

2(4) 
T3(T2-T5) 

 
 

0.16 
0.22 

 
 
 
 

26/20/4 
58.38±6.88 
74.34±5.03 

 

30/15/5 
58.44±6.89 
75.64±5.34 

0.59 
0.96 
0.21 

Total iv fluid during anesthesia(ml) 2270±265.92 2204±195.05 0.16 

Number(%) and mean (SD)  
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0.16 
Gravidity (1/2/3 or more)(N) 
Duration of operation (min) 
Duration of sensory block (min) 

159.36±5.07 
 

4(8) 
19(34) 
24(52) 

3(6) 
T4(T3-T6) 

     -Breech                                                      
     -CPD  
     -Repeated  
     -Tween  
Block height at skin incision  
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Table2. Postoperative variables in two groups. 

 Study  group 

(n=50) 
placebo group                                                                                                            

(n=50) 
P 

 
Patients without any postoperative pain (% 5(10) 0(0) 0.09 
Time to first analgesic request(min) 265.26±5.68 21.16±17.62 <0.0001 
Time to ambulation (h) 5.09±0.75 5.93±0.64 <0.001 
Paracetamol consumption postoperatively(gr) 0.42±0.49 1540.0±676.0 < 0.001 
Diclofenac suppository consumption(mg) 62.00±53.03 90.0±81.44 0.09 
Meperidine consumption (mg) 0.00±0.00 2.0±6.06 0.02 
Incidence of PONV (%) 6(12) 2(4) 0.16 

Number (%) and mean (SD)   
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