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CRANIOTOMY 

SUMMARY RECOMMENDATIONS  

Notes on PROSPECT recommendations 
 

PROSPECT provides clinicians with supporting arguments for and against the use of various 

interventions in postoperative pain based on published evidence and expert opinion. 

Clinicians must make judgements based upon the clinical circumstances and local 

regulations. At all times, local prescribing information for the drugs referred to must be 

consulted.  

Pain after craniotomy and aims of the PROSPECT review 

Craniotomy can lead to intense postoperative pain, especially in the first two days (Santos 

2021; Chowdhury 2017; Vacas 2017; Vadivelu 2016). Such poorly controlled pain may 

aggravate neurosurgical comorbidities and increase the length of hospital stay (Galvin 

2019).  

The aim of this guideline (Mestdagh 2023) is to provide clinicians with an evidence-based 

approach to pain management after craniotomy that should improve postoperative pain 

relief.  

The unique PROSPECT methodology is available at https://esraeurope.org/prospect-

methodology/. The recommendations are based on a procedure-specific systematic review 

of randomised controlled trials, systematic reviews and meta-analyses, in which the 

evidence is critically assessed for current clinical relevance, and efficacy and adverse effects 

of analgesic techniques. The approach balances the invasiveness of the analgesic 

interventions with the degree of pain after surgery and considers the use of simple, 

nonopioid analgesics, such as paracetamol and NSAIDs, as baseline analgesics. 

The literature search period was 1 January 2010 to 30 June 2021. 

  

https://www.tandfonline.com/doi/abs/10.1080/02688697.2020.1817852?journalCode=ibjn20
https://www.tandfonline.com/doi/abs/10.1080/02688697.2020.1817852?journalCode=ibjn20
https://www.frontiersin.org/articles/10.3389/fmed.2017.00023/full
https://pubmed.ncbi.nlm.nih.gov/29285407/
https://www.dovepress.com/options-for-perioperative-pain-management-in-neurosurgery-peer-reviewed-fulltext-article-JPR
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011931.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011931.pub2/full
https://journals.lww.com/ejanaesthesiology/fulltext/2023/10000/pain_management_after_elective_craniotomy__a.5.aspx
https://esraeurope.org/prospect-methodology/
https://esraeurope.org/prospect-methodology/
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Summary of recommendations and key evidence 

Summary of recommendations and key evidence for pain management in patients 
undergoing craniotomy  

Pharmacological 
treatment 

Systemic analgesia should include paracetamol and NSAIDs, 
administered pre-operatively or intra-operatively and continued 
postoperatively 

• Peri-operative paracetamol and NSAIDs or COX-2 selective inhibitors are 

considered as the ‘basic analgesic regimen’ (Joshi 2019) 

• Overall, evidence regarding paracetamol supported a weak analgesic 

and opioid-sparing effect in craniotomy (Greenberg 2018; Artime 2018; 

Sivakumar 2018; Burbridge 2019; Dilmen 2016; Galvin 2019; 

Ghaffarpasand 2020) 

• Evidence regarding NSAIDs or COX-2 selective inhibitors (both single 

dose and administration on a scheduled basis) supported significant 

analgesic and opioid-sparing effects in craniotomy (Dilmen 2016; Galvin 

2019; Ghaffarpasand 2020; Williams 2011; Güneş 2011; Rajkiran 2022; 

Molnár 2015; Yadav 2014; Tsaousi 2017) 

• NSAIDs in combination with paracetamol resulted in enhanced analgesia 

(Williams 2011; Molnár 2015; Yadav 2014) 

• Currently, there is no evidence that potential side effects of NSAIDs 

outweigh their benefits, except when contraindicated, such as in 

patients with significant renal impairment 

• A recent meta-analysis (Bongiovanni 2021) concluded that NSAIDs are 

not associated with clinically important bleeding, consistent with other 

retrospective and cohort studies in craniotomy 

 

 Intra-operative dexmedetomidine infusion is recommended, as it is 
associated with reduced postoperative pain 

• Caution with regards to cardiovascular effects is warranted 

• Potential adverse events including haemodynamic effects and sedation 

can influence recovery 

• Intra-operative dexmedetomidine has shown a positive effect on both 

pain and opioid consumption in craniotomy (Pathapradas 2020; Peng 

2015; Song 2016; Yun 2017; Rajan 2016; Sriganesh 2019; Tsaousi 2017) 

Opioids should be reserved as rescue analgesia in the postoperative 
period 

• Opioid-induced side effects such as nausea, vomiting and sedation are 

unwanted, and because opioids can interfere with early neurologic 

https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.14776
https://www.sciencedirect.com/science/article/abs/pii/S1878875017317485?via%3Dihub
https://journals.lww.com/jnsa/abstract/2018/07000/scheduled_intravenous_acetaminophen_improves.6.aspx
https://thejns.org/view/journals/j-neurosurg/130/3/article-p766.xml
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6414184/
https://www.sciencedirect.com/science/article/abs/pii/S0303846716301603?via%3Dihub
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011931.pub2/full
https://www.sciencedirect.com/science/article/abs/pii/S1878875019329043?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0303846716301603?via%3Dihub
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011931.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011931.pub2/full
https://www.sciencedirect.com/science/article/abs/pii/S1878875019329043?via%3Dihub
https://academic.oup.com/bja/article/107/3/398/257213
https://journals.lww.com/neurosurgery-quarterly/abstract/2011/11000/management_of_acute_craniotomy_pain__the_analgesic.2.aspx
https://journals.lww.com/jnsa/abstract/2022/07000/diclofenac_is_superior_to_paracetamol_in.10.aspx
https://www.jns-journal.com/article/S0022-510X(15)00202-6/fulltext
https://journals.lww.com/jnsa/abstract/2014/01000/evaluating_the_role_of_flupirtine_for.7.aspx
https://onlinelibrary.wiley.com/doi/10.1111/papr.12548
https://academic.oup.com/bja/article/107/3/398/257213
https://www.jns-journal.com/article/S0022-510X(15)00202-6/fulltext
https://journals.lww.com/jnsa/abstract/2014/01000/evaluating_the_role_of_flupirtine_for.7.aspx
https://journals.lww.com/journalacs/abstract/2021/05000/systematic_review_and_meta_analysis_of_the.13.aspx
https://ruralneuropractice.com/effect-of-low-dose-dexmedetomidine-on-the-anesthetic-and-recovery-profile-of-sevoflurane-based-anesthesia-in-patients-presenting-for-supratentorial-neurosurgeries-a-randomized-double-blind-placebo-co/
https://www.clinicaltherapeutics.com/article/S0149-2918(15)00077-6/fulltext
https://www.clinicaltherapeutics.com/article/S0149-2918(15)00077-6/fulltext
https://journals.lww.com/jnsa/abstract/2016/01000/the_opioid_sparing_effect_of_intraoperative.3.aspx
https://journals.lww.com/jnsa/abstract/2017/07000/effects_of_an_intraoperative_dexmedetomidine_bolus.2.aspx
https://journals.lww.com/jnsa/abstract/2016/10000/the_effects_of_dexmedetomidine_and_remifentanil_on.2.aspx
https://onlinelibrary.wiley.com/doi/10.1111/ijcp.13338
https://onlinelibrary.wiley.com/doi/10.1111/papr.12548
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examination, they should be used as rescue analgesia in case of severe 

pain and not as routine analgesia (Vacas 2017) 

Regional analgesic 
strategies 

Either incision-site infiltration (ISI) or scalp nerve block (SNB) is 
recommended as regional analgesic technique 

• Ten RCTs demonstrated the analgesic efficacy of SNB, administered 

either pre-operatively or postoperatively (Yang 2019; Yang 2020; 

Tuchinda 2010; Raksakietisak 2018; Can 2017; Akcil 2017; Carella 2020; 

Hussien 2020; Rigamonti 2020; Hwang 2015). These findings are 

supported by previous systematic reviews and meta-analysis, with an 

analgesic effect in the first 6 postoperative hours and a moderate 

opioid-sparing effect (Galvin 2019; Hansen 2011; Wardhana 2019; 

Akhigbe 2017; Guilfoyle 2013) 

• The risks associated with SNB include local anaesthetic toxicity, 

transient facial nerve palsy and inadvertent subarachnoid injection 

(Vacas 2017)  

• ISI is widely used for craniotomies. Three RCTs showed positive effects 

on both pain scores and opioid consumption, but only one RCT used 

baseline analgesia (Yang 2019; Akcil 2017; Song 2015)  

• Either SNB or ISI with long-acting local anaesthetic is recommended, but 

ISI may have a more limited duration of analgesia than SNB, although 

there are not enough studies comparing the two techniques to 

recommend one over the other 

• Considering the lack of data on the combination of techniques and high 

vascularisation of the scalp, combining the two techniques is not 

recommended due to the risk of local anaesthetic toxicity 

 

 

 
COX, cyclooxygenase; ISI, incision-site infiltration; NSAIDs, non-steroidal anti-inflammatory 
drugs; SNB, scalp nerve block.  
  

https://pubmed.ncbi.nlm.nih.gov/29285407/
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-019-0760-4
https://www.nature.com/articles/s41598-020-59370-z
https://sciendo.com/article/10.2478/abm-2010-0031
http://www.jmatonline.com/index.php/jmat/article/view/9677
https://journals.sagepub.com/doi/10.1177/0300060516665752
https://www.sciencedirect.com/science/article/abs/pii/S0303846717300264?via%3Dihub
https://journals.lww.com/anesthesia-analgesia/fulltext/2021/02000/influence_of_levobupivacaine_regional_scalp_block.26.aspx
https://ijrps.com/index.php/home/article/view/1863
https://link.springer.com/article/10.1007/s12630-019-01558-7
https://snucm.elsevierpure.com/en/publications/effect-of-scalp-blocks-with-levobupivacaine-on-recovery-profiles-
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD011931.pub2/full
https://pubmed.ncbi.nlm.nih.gov/21971206/
https://journals.lww.com/ijaweb/fulltext/2019/63110/scalp_block_for_analgesia_after_craniotomy__a.3.aspx
https://www.jocn-journal.com/article/S0967-5868(17)30882-2/fulltext
https://journals.lww.com/anesthesia-analgesia/fulltext/2013/05000/regional_scalp_block_for_postcraniotomy_analgesia_.22.aspx
https://pubmed.ncbi.nlm.nih.gov/29285407/
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-019-0760-4
https://www.sciencedirect.com/science/article/abs/pii/S0303846717300264?via%3Dihub
https://link.springer.com/article/10.1007/s00701-015-2394-8
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Interventions that are NOT recommended  

Analgesic interventions that are not recommended for pain management in patients 

undergoing craniotomy. 

 
 
 

  

Intervention Reason for not recommending 

Flupirtine Limited procedure-specific evidence 

Metamizole Lack of procedure-specific evidence 

Gabapentinoids Additional benefit is questionable and 
concerns about side effects 

Intra-operative use of magnesium sulphate Limited procedure-specific evidence 

Intra-operative use of lidocaine Limited procedure-specific evidence 

Postoperative subcutaneous sumatriptan Lack of procedure-specific evidence 

Pre-operative vitamin D Lack of procedure-specific evidence 

Bilateral maxillary block Lack of procedure-specific evidence 

Superficial cervical plexus block Lack of procedure-specific evidence 

Hyaluronidase as adjuvant Limited procedure-specific evidence 

Dexamethasone as adjuvant Limited procedure-specific evidence 

Clonidine as adjuvant Limited procedure-specific evidence 

Dexmedetomidine as adjuvant Limited procedure-specific evidence 

javascript:__doPostBack('procedureTree$tree','s71889//71907')
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Overall PROSPECT recommendations table 

Overall recommendations for pain management in patients undergoing craniotomy 

Pre-operative/ 
Intra-operative 

• Paracetamol 

• NSAIDs 

• Either scalp block or incision-site infiltration 

• Intravenous dexmedetomidine infusion 

• If basic analgesia is not possible, acupuncture 

Postoperative • Paracetamol and NSAIDs 

• Opioids as rescue 

 
NSAIDs, non-steroidal anti-inflammatory drugs. 
 

PROSPECT publication 

François P Mestdagh, Patricia M Lavand’homme, Géraldine Pirard, Girish P Joshi, Axel R 

Sauter, Marc Van de Velde; PROSPECT Working Group of the European Society of Regional 

Anaesthesia and Pain Therapy (ESRA).  

Pain management after elective craniotomy: A systematic review with procedure-specific 

postoperative pain management (PROSPECT) recommendations.  

Eur J Anaesthesiol 2023;40:747–757.  

https://journals.lww.com/ejanaesthesiology/fulltext/2023/10000/pain_management_after_elective_craniotomy__a.5.aspx
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PROSPECT recommendations for craniotomy – infographic  

 

 
 

 

 

https://esraeurope.org/wp-content/uploads/2024/04/PROSPECT-recommendations_Craniotomy_Infographic_EN.png

