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Abstract 

Introduction: considering that intravenous acetaminophen is currently usually injected 

as a bolus, in such a way that it should be injected for 20 minutes and 4 times a day to 

patients undergoing surgery, and considering the lack of nurses and the fact that 

practically This work is not cost-effective in terms of time and money, and there was no 

research in the field of intravenous drip injection within 24 hours. Therefore, this study 

was conducted with the aim of investigating the effectiveness of intravenous 

acetaminophen injection during the first 24 hours after cesarean section in a systematic 

review. 

Methodology: In this review article, all databases including Google Scholar, Scopus, 

Web of Science, PubMed, SID, MagIran, and the Cochrane Library were searched and 

reviewed by both authors of this article based on PRIZMA guidelines without time and 

language limitations. The keywords included Pain, Pain relief, Postoperative Pain, Pain 

Decrease, Cesarean Section, Acetaminophen, and Paracetamol. 

Results: Ten studies were included in this study. Examining the results indicated that 

intravenous injection of paracetamol leads to a decrease in pain intensity during the first 

24 hours after elective cesarean section. 

Conclusion: Intravenous injection of acetaminophen for pain control after cesarean 

section by PCA pump, in addition to proper pain control, maintains the hemodynamic 

indicators of patients well and does not have an adverse effect on the time of walking 

after the operation. 
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Introduction  

Abdominal surgery is a painful 
process, which control the pain and the 
complications caused by it causes the 
early discharge of these patients. 

Therefore, in these cases, pain relief after 
surgery is very important [1-3]. For this 
reason, improving pain control methods 
after surgery has become very important 
for anesthesiologists [4-6]. 
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Today, anesthesiologists have taken a 
very effective step in this field by 
inventing Patient Control Analgesia 
methods. Various methods are used for 
pain relief in these patients, which can 
generally be classified into the following 
four categories: systemic narcotic 
analgesics, systemic non-narcotic 
analgesics, intrathecal narcotics, and 
epidural narcotics [7-9]. 

The usual method of post-operative 
pain relief is the use of narcotics. Because 
of the increased incidence of nausea and 
vomiting and the possibility of 
respiratory complications, they are 
injected with the lowest dose [10-13]. 
Today, intravenous acetaminophen 
under the brand name of Apotel is one of 
the common drugs in operating rooms 
and inpatient wards to control the pain of 
patients [14-16].  

This drug belongs to the category of 
pain reliever, anti-fever medicine, and its 
pharmaceutical form is an injection 
ampoule containing one gram of 
paracetamol in 6.7 ml (Figure 1). This 
drug exerts its effects with the following 
three mechanisms: 

 Preventing the secretion of 
prostaglandins in the CNS, 

 Reducing environmental anti-
inflammatory effects, and 

 Reducing fever with a direct effect 
on the temperature control center 
in the hypothalamus. 

 

Figure1 Paracetamol molecule 

Acetaminophen has analgesic and 
antipyretic effects similar to aspirin, but 
its site of action and its analgesic 
mechanism are not well understood [17-
19]. This drug exerts its analgesic effects 

by inhibiting central cyclooxygenase 1 
and 2, and probably by directly affecting 
the serotonergic system [20]. The 
phenomenon of nurses leaving the 
service has become the concern of many 
countries [21]. 

In recent years, the issue of the 
shortage of nurses in Iran has become a 
concern for managers and a fundamental 
challenge for the health care system. 
According to the definition, attrition is a 
process in which employees leave the 
organization or are transferred to the 
other departments or units of the 
organization. 

Of course, this definition does not 
specify the voluntary or involuntary 
nature of leaving the service of members 
[21-23]. On the other hand, nurses are a 
vital part of the health care system, so 
that as the largest group, they constitute 
about 56% of hospital employees [24]. 

According to the above explanations, it 
seems necessary and necessary to make 
plans to reduce nursing duties by 
considering the best results for patients. 
Today, to relieve pain after surgery, 
Apotel is used abundantly and in the 
form of multiple injections during one 
day and night, which causes excessive 
spending of time, money, and nursing 
services. If it is determined that the 
administration of intravenous 
acetaminophen in the form of a 24-hour 
drip has a suitable analgesic effect with 
fewer complications for patients after 
caesarean section, it can be used as a 
more suitable instruction for intravenous 
acetaminophen administration. 
Caesarean section surgery is one of the 
most common surgical procedures for 
women, and pain after surgery is one of 
the most important problems among this 
category of women [28-30]. The results 
of recent research have shown that 
intravenous acetaminophen is useful and 
effective for relieving the pain of these 
women after cesarean surgery [31-33]. 
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Using the combination of different 
drugs with the PCA pump can, in addition 
to reduce the amount of narcotics used, 
reduce drug side effects, and increase 
satisfaction in patients and treatment 
staff [34-36]. 

Due to the fact that intravenous 
acetaminophen is currently usually 
injected as a bolus, in such a way that it 
should be injected for 20 minutes and 4 
times a day to patients undergoing 
surgery, and due to the lack of nurses and 
the fact that this in terms of time and 
cost, it is not cost-effective, and there was 
no such research in the field of 
intravenous drip injection within 24 
hours [37]. 

We decided to compare two methods 
of intravenous drip injection and bolus 
acetaminophen in reducing pain after 
cesarean surgery. Therefore, this study 
was conducted with the aim of 
investigating the effectiveness of 

intravenous acetaminophen injection 
during the first 24 hours after cesarean 
section in a systematic review.   

Methodology 

In this review article, all databases 
including Google Scholar, Scopus, Web of 
Science, PubMed, SID, MagIran, and the 
Cochrane Library were searched and 
reviewed by both authors of this article 
based on PRIZMA guidelines without 
time and language limitations. The 
keywords that were selected based on 
MeSh and searched based on them 
included Pain, Pain relief, Postoperative 
Pain, Pain Decrease, Cesarean Section, 
Acetaminophen, and Paracetamol. These 
keywords were determined by both 
researchers in one meeting, and then the 
search was performed in the mentioned 
databases by each researcher separately. 
The search process is given as follow: 

Table1 Search strategy in PubMed database based on MeSh criteria 

The inclusion criteria of studies in this 
present study included the following: 

1. The time limit was not applied. 

2. Language restriction was not applied. 
3. The studies had clear results. 
4. The studies had a prospective 
approach. 
5. The studies were in the form of clinical 
trials. 
6. Randomization was done for all 
studies. 
7. The study should be single-blind or 
double-blind. 
8. The results of the study are expressed 
without bias. 

9. Studies should be of good and high 
quality. 

The criteria for excluding studies from 
the present study included the following: 

1. Case studies, reviews, reports of rare 
cases, letters to the editor, and 
descriptive. 
2. The age of the participants should be 
less than 18 years old. 
3. The method of randomization is not 
clearly stated. 
4. The dosage of the used drugs is not 
stated. 
5. There is no control group in the study. 

(Pain [mh] OR Pain relief [tiab] OR Postoperative Pain [tiab] OR P-perative Pain [tiab] OR Pain 

Decrease OR Pain Control [tiab]) AND (Cesarean Section [mh] OR C/Section [mh] OR Cesarean/S 

[tiab] CS[tiab] OR Delivery [tiab] OR Elective Cesarean Section [tiab] OR Elective C/Section [tiab] 

OR Elective Cesarean/S [tiab] OR Elective C/S[tiab] OR C/S surgery AND Acetaminophen [tiab] OR 

Paracetamol [tiab] OR Disprol [tiab] OR Hedex [tiab] OR Medinol [tiab] OR Panadol [tiab]) 
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6. The expected results have not been 
achieved. 
7. Exclusion criteria have not been stated. 
8. The method of intervention is not 
clearly stated. 
9. The conclusion is ambiguous. 

After that, the title and purpose of the 
study were reviewed and evaluated, and 
studies were included in the review that 
had a clear purpose in the title and were 
in line with our study. 

Finally, the full text of each article was 
reviewed by both authors, and the 
studies that had the appropriate and 
desirable quality were included in this 
systematic review. 

All the important information of each 
article was written and recorded 
separately by both authors in a paper 
sheet, and then in a face-to-face meeting, 
the important information was discussed 
and finally the important information of 
each article.  

Results  

A total of ten studies were included in 
this study. Examining the results 
indicated that the intravenous injection 
of paracetamol leads to a reduction in 
pain intensity during the first 24 hours 
after elective cesarean surgery (Figure 
2).  

 

Figure 2 The results of the comparison of pain control status at different hours 
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The review of the status of the articles 
also indicated that the publication bias 
for the studies included in this article is 

low and the results of this study can be 
cited (Figure 3). 

 

 
Figure3 Publication bias chart of studies included in this study

Discussion  

Today, pain is considered as the fifth 
vital sign due to its importance and the 
need to control it in preventing mortality 
and complications after surgery. This 
study was designed and carried out 
entitled: "Comparison of the effect of 
intravenous acetaminophen as a 24-hour 
drip and routine on pain control in 
patients undergoing cesarean surgery" 
[44-46]. 

Female candidates for caesarean 
section with an average age of 25.81 ± 
3.12 years old completed the study. The 
most common pregnancy ranks were 
"the first and the second pregnancy". 804 
women studied in two groups of 402 
were subjected to different pain relief 
treatment after cesarean section with 
intravenous acetaminophen. 

The importance of pain relief after 
surgery due to complications such as 
myocardial ischemia, atelectasis, hypoxia, 
inability to breathe deeply and cough, 
decreased respiratory volumes, urinary 
retention, increased coagulability and 
thrombosis, immune system suppression, 

anxiety, insomnia progress towards 
central sensitization, and chronic pain. 

Prescribing non-narcotic analgesics is 
an essential component of multimodal 
pain management treatment plans. In 
this study, the analgesic effect of 
intravenous acetaminophen 
administration as a 24-hour drip and 
routine has been investigated and 
compared. The present study showed 
that there is no significant difference 
between the pain intensity after cesarean 
in different age groups of women [57-
60]. 

According to the results of the present 
study, it was revealed that women who 
were prescribed intravenous 
acetaminophen on a routine basis had a 
significant decrease in their average pain 
intensity during the investigated times 
after cesarean section. These results 
show that intravenous acetaminophen is 
effective in reducing pain after cesarean 
section. 

The researchers showed that injecting 
acetaminophen before surgery is 
associated with a reduction in pain after 
surgery. These results are consistent 
with the results of our study. On the 
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other hand, the researchers showed that 
the use of intravenous acetaminophen 
leads to significant control of pain after 
cesarean section, and these results are 
consistent with the results of the present 
study. 

The exact mechanism of action of 
paracetamol has not been determined, 
but its effects are probably exerted by 
inhibiting cyclooxygenase 2 in the brain 
along with reducing the activity of the 
serotonergic pathway. It is also effective 
on the peripheral pain pathways in 
addition to the central effect. 

According to the results of the recent 
studies, it has been found that 
paracetamol reduces the periodic 
contractions that lead to pain, and in this 
way, it causes proper pain control after 
cesarean section and reduces the need 
for narcotic drugs. According to the 
results of our study, it was shown that 
women who were prescribed 
intravenous acetaminophen in the form 
of a 24-hour drip had a significant 
decrease in their average pain intensity 
during the investigated times after 
cesarean section. 

These results indicate the 
effectiveness of intravenous 
acetaminophen in the form of a 24-hour 
drip to reduce pain after cesarean 
section. Some other researchers showed 
that intravenous paracetamol has a 
significant analgesic effect on pain after 
cesarean section. 

Some researchers demonstrated that 
the administration of intravenous 
acetaminophen at the end of 
hysterectomy is effective in controlling 
pain after abdominal hysterectomy. As 
can be seen from the above results, the 
effect of intravenous acetaminophen in 
the form of a 24-hour drip in reducing 
pain after cesarean section is greater 
than intravenous acetaminophen in the 
form of routine so that the average pain 
in the 24-hour intravenous 
acetaminophen drip group is lower than 

the routine intravenous acetaminophen 
group. 

In a study, researchers reported that 
intravenous acetaminophen (Apotel) is 
effective in reducing pain after 
abdominoplasty. Therefore, it can be a 
suitable and accessible alternative to 
opioids in pain relief after surgery. These 
results are consistent with the results of 
our study. 

Our study showed that there is no 
statistically significant difference 
between the walking duration after 
cesarean section in the two groups of 
routine intravenous acetaminophen and 
24-hour drip. In other words, 
administering acetaminophen as a 24-
hour drip has no effect on the walking 
duration after cesarean surgery. 

Likewise, there was no statistically 
significant difference between the 
average heart rate changes in two groups 
of routine intravenous acetaminophen 
and 24-hour drip. In other words, 
administering acetaminophen as a 24-
hour drip has no effect on heart rate 
changes after cesarean surgery. The 
present study showed that there is no 
statistically significant difference 
between the average systolic blood 
pressure in two groups of routine 
intravenous acetaminophen and 24-hour 
drip. In other words, administration of 
acetaminophen as a 24-hour drip has no 
effect on the average systolic blood 
pressure after cesarean section. 

While it was shown that the average 
diastolic blood pressure in the routine 
intravenous acetaminophen group is 
significantly higher than the 24-hour drip 
group. These results show the better 
effect of administering acetaminophen as 
a 24-hour drip on the diastolic blood 
pressure of cesarean section patients. 

The results of our study showed that 
administration of intravenous 
acetaminophen as a 24-hour drip causes 
less side effects than routine intravenous 
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acetaminophen in the patient (such as 
headache, nausea, and vomiting). 

These results show that administering 
acetaminophen as a 24-hour drip can 
further reduce the pain intensity after 
cesarean section and reduce side effects 
in patients. The results of the present 
study showed that in the group of 
intravenous acetaminophen in the form 
of a 24-hour drip, the consumption of 
diclofenac suppositories was slightly 
higher than in the group of intravenous 
acetaminophen in the form of routine. 

In a study, researchers showed that 
the combination of diclofenac 
suppositories and intravenous 
acetaminophen can effectively reduce 
pain after cesarean section. It seems that 
in future studies, the combined effect of 
24-hour intravenous acetaminophen drip 
with other non-narcotic painkillers can 
be investigated.  

Several studies have been conducted 
on the role of painkiller pumps on the 
proper control of post-operative pain 
with different drug combinations, which 
show the role of adjuvant drugs to 
narcotics to reduce the amount of used 
narcotics and of course reduce the drug 
side effects and optimize pain control. 
Patients and improving the performance 
of nursing care have been taken into 
consideration, such as the article done in 
2019 regarding the use of an analgesic 
pump in improving pain control after 
lumbar spine surgery and increasing the 
satisfaction of patients and the nursing 
team. 

The results of our research showed 
that the use of acetaminophen drip with 
an analgesic pump in addition to the 
background narcotic, in addition to 
reduce the amount of narcotic used and 
the complications caused by it, will lead 
to proper pain control and improve the 
satisfaction of patients and the nursing 
team. 

According to the review of previous 
studies, it is necessary to have proper 

guidelines for pain control in the 
cesarean section. It seems that an 
acceptable guideline should be able to 
reduce the visual score of pain, especially 
in the first 24 hours, so that effective 
communication between mother and 
baby can be established during this time 
interval. 

Likewise, this instruction should 
minimize the need for drugs. On the 
other hand, the selected drug should 
have the least possible side effects and be 
prescribed in doses lower than the 
maximum safe dose. Taking paracetamol 
at intervals and with the right dose can 
reduce the need for narcotics, and it is 
better to avoid narcotics as much as 
possible if the above painkillers are 
present. 

According to this study and similar 
studies, concerning that taking 
intravenous acetaminophen as a 24-hour 
drip causes adequate and appropriate 
pain control after cesarean section, it 
seems that using this method is more 
suitable for prescribing this drug. 

Conclusion  

The use of acetaminophen drip to 
control pain after cesarean section by 
PCA pump, in addition to proper pain 
control, maintains the hemodynamic 
indicators of patients well and does not 
have an adverse effect on the time of 
walking after the operation. 

In addition, its ease of use, besides 
improving the quality of post-operative 
care, reduces the pressure on the 
treatment staff and consequently 
increases the quality of nursing services. 
On the other hand, the amount of adverse 
complications after the operation is 
reduced compared to routine pain 
control methods, which in general 
introduces the use of PCA acetaminophen 
pump as an excellent method with the 
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least risk for controlling pain after 
cesarean section.  
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