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ABSTRACT 

Background: Up to 80% of people who have craniotomies may have moderate to severe pain that 

lasts for many days after the procedure. Acetaminophen administered intravenously has been 

developed to manage pain in acute situations. 

Aim: The purpose of the current research was to ascertain how intravenous paracetamol treatment 

affected individuals having elective craniotomies in terms of pain after the procedure. 

Patients and methods: This systematic review included blinded or unblinded RCT either with 

parallel or cross-over design, human RCTs with patients undergoing craniotomy, the intervention 

group received IV paracetamol/acetaminophen, whereas a placebo or an active comparator was 

given to the comparison group. Two authors independently searched the online databases including 

Web of Science, Cochrane Library, Scopus MEDLINE, and EMBASE by combing MeSH and text 

keywords of "paracetamol and acetaminophen, I.V. intake, postoperative pain, craniotomy 

patients". 

Results: The present study demonstrated that IV acetaminophen helps patients undergoing 

craniotomies have far less discomfort after surgery. The usage of opioids was not significantly 

reduced when IV acetaminophen was added to treat postoperative craniotomy pain. Within the first 

24 hours after surgery, both groups had comparable timeframes to get rescue drugs, volumes of 

rescue medications, durations of stay in the ICU and hospital, numbers of successful neurological 

examinations, delirium, sedation, satisfaction ratings, VAS pain scores, and temperatures. 

Conclusion: For patients having an elective craniotomy, intravenous paracetamol is a safe and 

effective way to manage postoperative pain; nevertheless, there are no advantages in terms of 

hospital stay, opioid need, or patient satisfaction. 

Key words: Intravenous acetaminophen, post craniotomy pain, patient-controlled analgesia 

(PCA), Opioids. 

 

INTRODUCTION 

Following craniotomies, patients often feel somatic postoperative discomfort that is superficial to 

the site of the incision. Some have described it as throbbing or pulsing, similar to tension 

headaches. Untreated or inadequately managed persistent pain may lead to severe anxiety, 

hypertension, chills, and vomiting, which might further escalate intracranial pressure and result in 

hemorrhage. (1). 



Intravenous acetaminophen (paracetamol) for post craniotomy pain: systematic review 

Vol 29  No.03 (2022):JPTCP(862-868)                                                                                                Page | 863 
 

Furthermore, the nature of acute pain may herald the development of central sensitization and 

chronic pain. For this reason, proper pain management during craniotomy treatments may help 

patients feel more comfortable while also minimizing some of the unfavorable side effects of 

ongoing pain. (2). 

Depending on the kind of treatment done, pain may range from mild to severe in up to 80% of 

craniotomy patients and last for many days after the procedure. For neurosurgical patients, opioids 

are the main analgesic used to manage pain after surgery. Patient-controlled analgesia (PCA) 

devices or nursing personnel may sporadically deliver these analgesics. Nevertheless, there are 

serious adverse effects linked to opioids, such as respiratory depression, nausea, vomiting, and 

distortion of the neurological evaluation. (3, 4). 

The effectiveness and safety of opioid-based PCA after cranial surgery have been shown, despite 

these possible adverse effects. When used in conjunction with other analgesics like nonsteroidal 

anti-inflammatory drugs (NSAIDs), opioids may decrease systemic opioid levels and, therefore, 

the likelihood of side effects. (5, 6). The intravenous formulation of acetaminophen has been 

developed in the last ten years for the purpose of controlling pain in acute settings. It has been 

shown to be linked to the least amount of problems and side effects as well as adequate pain 

management. (7). The medication, which is non-opioid and has a long half-life, good 

bioavailability, and few adverse effects, is accessible worldwide and may be used to treat 

postoperative pain in a variety of contexts. (8). 

Intraoperative intravenous (IV) acetaminophen administration has been shown to improve 

postoperative pain management and decrease opioid use, particularly in procedures involving the 

abdomen, pelvis, and joints. (9, 10). 

Its effectiveness or usefulness in patients after craniotomy, however, has not been well studied; the 

few randomized clinical studies (RCTs) that have been conducted on the subject have produced 

inconsistent findings. The current research sought to ascertain the effects of intravenous 

paracetamol administration on post-craniotomy pain in patients having elective craniotomy, given 

the significance of effective post-craniotomy pain treatment using acceptable medications. 

 

PATIENTS AND METHODS 

Study selection criteria for this review:  

Search strategy: Two authors independently looked the online databases including Web of 

Science, Cochrane Library, Scopus MEDLINE, and EMBASE by combing MeSH and text 

keywords of "paracetamol and acetaminophen, I.V. intake, postoperative pain, craniotomy 

patients". Only RCTs done on people and published in English were included in the electronic 

searches. In order to find further research, we also manually went through the reference lists of the 

clinical trials that were included and earlier evaluations. 

Selection criteria: We selected studies according to the following criteria: the study was a blinded 

or unblinded RCT either with parallel or cross-over design, human RCTs with patients undergoing 

craniotomy, the intervention group received IV paracetamol/acetaminophen, whereas a placebo or 

an active comparator was given to the comparison group, research that provided relevant results 

data, such as the rescue dosage, time to rescue, total dosage of rescue, patient satisfaction, ICU 

length of stay (LOS), hospital LOS, and visual analogue scale (VAS) for intervention and 

comparison groups. 

Data extraction: the name of author, year of publication, type of study, study location, sample 

size in intervention and comparison groups, dose of supplement, type of placebo and outcomes. 
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RESULTS 

Table 1 Baseline Characteristics of the included studies: 

Study ID Year Sample size 

(control/ 

intervention) 

Country Type of study  Surgical 

Procedure 

Age (y) 

(control, 

intervention) 

Verchère et 

al., (11) 

2002 29/27 France Prospective 

randomized, 

blinded, 

controlled study 

Supratentorial 

craniotomies 

48.8 ± 15, 45 ± 

18 years 

Dilmen et 

al.,(12) 

2016 18/20 Turkey Prospective, 

randomized, 

double blinded, 

placebo-

controlled study 

Supratentorial 

craniotomy 

41.90 ±15.47, 

49.27 ± 13.86 

years 

Sivakumar 

et al., (13) 

2018 102/102 Canada Randomized, 

double-blinded, 

placebo-

controlled, 

prospective, 

single-center 

study 

Supratentorial 

craniotomy 

50.6, 50.3 

years 

Greenberg 

et al., (14) 

2018 65/66 USA Randomized 

controlled 

clinical trial. 

Craniotomy 59±13, 56±15 

years 

Artime et 

al., (15) 

2018 41/45 USA Randomized, 

double-blind, 

placebo-

controlled 

prospective 

clinical 

investigation 

Craniotomy 50.0±16.3, 

51.5±14.4 

years 

 

Table 2 The main findings of the included studies: 

Study ID Treatments Outcomes 

Verchère et 

al., (11) 

30 mg/kg Intravenous 

paracetamol plus 0.15 

mg/kg nalbuphine 

In the P group, postoperative analgesia did not work. With 

the exception of hour 1, when nalbuphine was more 

effective, the two remaining groups' VAS values were equal, 

indicating that postoperative analgesia was effective. 

However, obtaining this outcome required a much higher 

tramadol dosage than nalbuphine (P <.05. Although there 
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were more occurrences of nausea and vomiting in the PT 

group, there was no discernible difference.  

After supratentorial neurosurgery, pain management is 

important, and the patient will not get better with 

paracetamol by itself. It seems that adding either tramadol 

or nalbuphine to paracetamol will provide sufficient 

analgesia. 

Dilmen et 

al.,(12) 

1000 mg Intravenous 

paracetamol-every 6 h 

According to their study's findings, patients having 

supratentorial craniotomy who received morphine-based 

patient-controlled analgesia (PCA) were able to avoid 

moderate to severe postoperative pain without experiencing 

any potentially fatal side effects as long as they were well 

monitored during the first 24 hours after surgery. Additional 

metamizole, paracetamol, and dexketoprofen usage had no 

discernible impact on pain severity. Despite the fact that 

dexketoptofen and metamizole both showed lower 

morphine consumption than the control group at every time 

point, a statistical demonstration was not possible. 

Sivakumar 

et al., (13) 

1000 mg Intravenous 

Acetaminophen-Each 8 

hours until 48 h after 

surgery 

The usage of opioids was not significantly reduced when IV 

acetaminophen was added to treat postoperative craniotomy 

pain. Secondary measures such as time to ambulation, time 

to discharge, cranial imaging events, and nausea episodes 

did not show any significant differences. There was 

evidence of an improvement in overall pain management. 

The use of intravenous acetaminophen to relieve 

postoperative craniotomy pain is only partially supported by 

these findings. Considering the significance of minimizing 

opioid usage while maximizing pain management in 

individuals who have had craniotomies. 

Greenberg 

et al., (14) 

1000 mg Intravenous 

Acetaminophen-Each 6 

hours until 18 h after 

surgery 

They showed that, in comparison to the placebo group, a 

greater proportion of patients in the IV acetaminophen 

group (15.2% vs. 6.2%) did not need opioids within the first 

24 hours postoperatively, but this difference was not 

statistically significant. Within the first 24 hours after 

surgery, both groups had comparable timeframes to get 

rescue drugs, volumes of rescue medications, durations of 

stay in the ICU and hospital, numbers of successful 

neurological examinations, delirium,  sedation, satisfaction 

ratings, VAS pain scores, and temperatures.  

Artime et 

al., (15) 

1000 mg Intravenous 

Acetaminophen-Each 6 

hours until 24 h after 

surgery 

The IV acetaminophen group and the placebo group did not 

vary in the amount of morphine equivalents consumed in the 

24 hours after surgery. Between the two therapy groups, 

there was no statistically substantial change in the pain 

scores on the visual analog scale. On a scale of 1 to 10, the 

IV acetaminophen group's patient satisfaction with overall 



Intravenous acetaminophen (paracetamol) for post craniotomy pain: systematic review 

Vol 29  No.03 (2022):JPTCP(862-868)                                                                                                Page | 866 
 

postoperative treatment of pain was considerably greater 

than that of the placebo group. Secondary outcomes, 

including as the frequency of opioid-related side effects, did 

not significantly vary. They came to the conclusion that 

while IV acetaminophen did not exhibit an opioid-sparing 

effect in patients over the 24 hours after craniotomy 

operations, it was linked to increased patient satisfaction 

with reference to overall pain management. 

 

DISCUSSION 

Paracetamol is currently considered a safe and feasible agent for pain control, either in acute setting 

or for postoperative care. Effective post-craniotomy pain treatment is essential for lowering 

complications, improving patient comfort, improving results, and shortening hospital stays. (16, 

17).  

Although the efficiency of IV paracetamol in postoperative pain management has been vastly 

investigated, its efficacy and safety in neurosurgical patients undergoing craniotomy is yet to be 

identified. Up to now, 5 standard RCTs has addressed the issue with conflicting results which does 

not lead to a standard level of evidence (11-15). Thus, the goal of the current systematic review to 

determine the efficacy and safety of intravenous paracetamol in patients undergoing elective 

craniotomy. 

A systemic review and meta-analysis done by Ghaffarpasand et al., suggested that preoperative 

administration of intravenous paracetamol was significantly associated with reduced rescue dose, 

total dosage of rescue, ICU length of stay, visual analogue scale and increased satisfaction and 

comfort in patients undergoing elective craniotomy. However, they have found that the 

paracetamol administration did not affect the time to rescue and hospital length of stay (18).  

Intravenous opioids have long been utilized as first-line medication for postoperative pain control 

in those experiencing moderate to severe pain. however, their use in NCC units and neurosurgical 

patients is limited by its side effects of neurological status deterioration and miosis which makes 

the patients clinical evaluation unreliable and hard (19). 

In addition, inappropriate post-craniotomy pain control will result in patients’ discomfort, 

secondary intracranial hematoma formations and raised length of ICU and hospitalization.  

Paracetamol, has gained a great popularity during the previous decade for acute pain control 

especially in operation room setting being associated with appropriate pain control, least side 

effects and wide toxic window (20, 21). 

Previously, Smyth et al., demonstrated that early postoperative oral acetaminophen in children 

undergoing Chari malformation decompression was associated with reduced postoperative pain 

and length of hospitalization. However, as most patients undergoing craniotomy have 

postoperative nausea and vomiting, administration of oral acetaminophen is limited and mostly 

unpractical (22).  

Also, Sivakumar et al., reported that little evidence to support the use of intravenous 

acetaminophen to decrease pain during craniotomy surgery. Considering how crucial it is to 

minimize narcotic use while maximizing pain management for individuals who have had 

craniotomies (13). Similarly, patients in the IV acetaminophen group had substantially lower VAS 

pain levels compared to the placebo group, according to a meta-analysis of five RCTs with a total 

of 493 patients done by Ebada et al. (SMD=-0.28, 95% CI: -0.46 to -0.10). Nonetheless, there 
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were no statistical substantial variations between the two groups in regards to the need for opioids, 

length of hospital stay, or patient satisfaction. (23).  

 

CONCLUSION   

The present study demonstrated that in patients undergoing craniotomies, intravenous 

acetaminophen has a remarkable safety record when it comes to reducing postoperative pain. We 

came to the conclusion that intravenous paracetamol is a safe and effective therapy for 

postoperative pain in patients having elective craniotomies, but there are no advantages in terms 

of length of hospital stay, need for opioids, or patient satisfaction. 
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