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LAPAROSCOPIC CHOLECYSTECTOMY 

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 laparoscopic cholecystectomy and aims of the PROSPECT review 

Laparoscopic cholecystectomy is the gold standard for gallbladder removal due to its 

minimally invasive nature and improved patient outcomes (Rosero and Joshi 2017). 

However, significant postoperative pain may affect patient comfort and recovery. 

The aim of this systematic review (Bourgeois 2024) was to develop updated PROSPECT 

recommendations for postoperative pain management after laparoscopic cholecystectomy, 

based on evidence published since the previous PROSPECT recommendations (Kehlet 2005; 

Barazanchi 2018). These recommendations aim to optimise pain relief, reduce the incidence 

of adverse events and enhance patient recovery and satisfaction.  

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

methodology/. This systematic review was conducted according to the published 

methodology (Joshi 2019). The process of formulating the recommendations involved 

critical assessment of the available literature and careful balancing of the benefits and 

adverse effects of each intervention in the clinical context. PROSPECT methodology has 

been updated now for future reviews (Joshi 2023). 

This systematic review included randomised controlled trials (RCTs) and systematic reviews 

published in the English language from August 2017 to December 2022, and assessing the 

effect of analgesic, anaesthetic or surgical interventions on postoperative pain after 

laparoscopic cholecystectomy. 

This review is registered on PROSPERO: CRD42023387991. 

  

https://www.journalofsurgicalresearch.com/article/S0022-4804(17)30326-8/abstract
https://journals.lww.com/ejanaesthesiology/abstract/9900/pain_management_after_laparoscopic.210.aspx
https://link.springer.com/article/10.1007/s00464-004-2173-8
https://www.bjanaesthesia.org/article/S0007-0912(18)30567-1/fulltext
https://esraeurope.org/prospect-methodology/
https://esraeurope.org/prospect-methodology/
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.14776
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/abs/10.1111/anae.16135
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Summary of recommendations and key evidence 

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

Systemic analgesia 

Paracetamol and NSAIDs or COX-2-selective inhibitors are recommended as part of basic 
multimodal analgesia, and should be administered before or during the surgical procedure 
and continued up to 72 h postoperatively, if there are no contraindications 

• Basic analgesia is recommended according to the PROSPECT approach (Joshi 2019) 

• Additional procedure-specific evidence from a meta-analysis also supported this 

approach (Huang 2017) 

IV dexamethasone is recommended  

• Previous studies support its use (Barazanchi 2018; Fukami 2009; Sistla 2009; 

Sánchez-Rodríguez 2010; Lim 2011; Murphy 2011; Ryu 2013; Lee 2017) although no 

new positive trials were identified in the update (Gul 2020; Nazemroaya 2022) 

• IV dexamethasone is part of the standard prophylaxis of PONV in laparoscopic 

cholecystectomy (Fukami 2009; Sistla 2009; Sánchez-Rodríguez 2010; Murphy 2011; 

Lee 2017) 

Gabapentinoids are recommended when basic analgesia is not possible 

• Gabapentinoids might be used if basic analgesia is not an option, such as in patients 

with hypersensitivity or contraindications to NSAIDs, but their use requires caution 

due to sedation or dizziness  

• Despite positive analgesic effects, routine administration of gabapentinoids is not 

recommended due to the risk of side effects, especially over-sedation, dizziness and 

visual disturbance, which can affect postoperative recovery as laparoscopic 

cholecystectomy is primarily performed on day care basis (Verret 2020; Deljou 2018) 

Opioids should only be used as rescue analgesics if other interventions are insufficient due 
to their potential side effects and the impact on patient comfort and recovery 

• Opioids are potent analgesics that can provide immediate and effective pain relief 

• However, they have a range of side effects, including nausea and vomiting, 

constipation and ileus, dizziness and respiratory depression. These side effects can 

ultimately delay recovery and even adversely affect patient comfort 

https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/anae.14776
https://onlinelibrary.wiley.com/doi/abs/10.1111/papr.12649
https://www.bjanaesthesia.org/article/S0007-0912(18)30567-1/fulltext
https://link.springer.com/article/10.1007/s00534-009-0079-5
https://journals.lww.com/surgical-laparoscopy/abstract/2009/12000/does_single_dose_preoperative_dexamethasone.18.aspx
https://onlinelibrary.wiley.com/doi/10.1007/s00268-010-0457-9
https://ekja.org/journal/view.php?doi=10.4097/kjae.2011.61.4.315
https://pubs.asahq.org/anesthesiology/article/114/4/882/10517/Preoperative-Dexamethasone-Enhances-Quality-of
https://www.sciencedirect.com/science/article/pii/S1743919113000101?via%3Dihub
https://journals.tubitak.gov.tr/medical/vol47/iss4/35/
https://www.cureus.com/articles/28853-evaluation-of-the-effects-of-preoperative-dexamethasone-administration-on-postoperative-patient-comfort-in-laparoscopic-cholecystectomy#!/
https://brieflands.com/articles/aapm-122203.html
https://link.springer.com/article/10.1007/s00534-009-0079-5
https://journals.lww.com/surgical-laparoscopy/abstract/2009/12000/does_single_dose_preoperative_dexamethasone.18.aspx
https://onlinelibrary.wiley.com/doi/10.1007/s00268-010-0457-9
https://pubs.asahq.org/anesthesiology/article/114/4/882/10517/Preoperative-Dexamethasone-Enhances-Quality-of
https://journals.tubitak.gov.tr/medical/vol47/iss4/35/
https://pubs.asahq.org/anesthesiology/article/133/2/265/109137/Perioperative-Use-of-Gabapentinoids-for-the
https://www.bjanaesthesia.org/article/S0007-0912(18)30038-2/fulltext
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Regional techniques 

Port-site wound infiltration or intraperitoneal LA installation are recommendeda 

• Port site LA wound infiltration is recommended with long-acting LA, ideally 

administered before incision, although no studies were found comparing LA 

infiltration before or after incision. The concentration of LA solution seems to be of 

less importance (Kaushal-Deep 2018; Thakur 2019; Liang 2020)  

• Intraperitoneal LA instillation may offer an additional benefit above basic analgesia 

and LA infiltration (Das 2017; Yong 2017; Beder El Baz 2018; Bhatia 2018; 

Rahimzadeh 2018; Stannard 2018; Topno 2018; Putta 2019; Thakur 2019; Manan 

2020; Arabzadeh 2021; Sandhya 2021; Vijayaraghavalu 2021; Nikoubakht 2022).  

No conclusions could be made regarding the optimal method and timing for 

intraperitoneal LA instillation. However, based on one study showing significant 

analgesic benefit, low concentration, high-volume LA is recommended (Bindra 2017) 
• Two studies compared intraperitoneal LA with port site infiltration, finding no 

relevant difference in postoperative pain (Kaushal-Deep 2018; Kiany 2022)  

• Combining both techniques is NOT recommended despite a potential additive 

analgesic effect, as this might result in high doses of LA being administered with the 

risk of systemic absorption and LA toxicity 

ESP block and TAP block are recommended as second-lineb regional techniques 

• RCTs and meta-analyses showed positive analgesic effects of ESP block (Tulgar 2018; 

Aksu 2019; Koo 2020; Verma 2020; Canitez 2021; Daghmouri 2021; Sethi 2021; 

Vrsajkov 2021; Yildiz 2021; Sifaki 2022) and TAP block (Koo 2020; Ribeiro 2019; Arik 

2020; Wang 2021; Emile 2022; Lee 2022; Ozciftci 2022; Suseela 2018; Goel 2021; 

Vindal 2021; Grape 2021)  

• Given the increased risk of systemic toxicity with TAP and ESP, these blocks are 

recommended as second line options. With TAP and ESP blocks a significant level of 

expertise is required whilst simpler and equally effective techniques such as wound 

infiltration are possible. In addition, large variations in methods of administration 

and performance of the ESP blocks were noted 

The choice of regional technique depends on many important clinical factors: experience of 
the anaesthetist, patient factors and expected level of postoperative pain, and the type of 
hospitalisation (outpatient vs. in patient care) 

Surgical techniques 

Various techniques are advised to minimise postoperative pain. These include: 

• low-pressure pneumoperitoneum (<12mmHg) (Goel 2019; Raval 2020; Morey 2021; 

Kim 2022; Ortenzi 2022)  

https://link.springer.com/article/10.1007/s00464-018-6053-z
https://journals.lww.com/jmso/fulltext/2019/33010/use_of_combined_wound_and_intraperitoneal.4.aspx
https://journals.lww.com/md-journal/fulltext/2020/11130/efficacy_and_safety_of_different_doses_of.11.aspx
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2017&volume=11&issue=7&page=UC08&issn=0973-709x&id=10188
https://pubmed.ncbi.nlm.nih.gov/28669869/
https://journals.lww.com/anar/fulltext/2018/12020/intraperitoneal_levobupivacaine_alone_or_with.12.aspx
https://www.liebertpub.com/doi/abs/10.1089/lap.2017.0725
https://mjiri.iums.ac.ir/article-1-4193-en.html
https://www.jopan.org/article/S1089-9472(18)30068-6/abstract
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2018&volume=12&issue=7&page=PC10&issn=0973-709x&id=11759
https://journals.lww.com/ijaweb/fulltext/2019/63030/a_comparative_evaluation_of_pre_emptive_versus.7.aspx
https://journals.lww.com/jmso/fulltext/2019/33010/use_of_combined_wound_and_intraperitoneal.4.aspx
https://www.jcpsp.pk/archive/2020/Jan2020/04.pdf
https://www.jcpsp.pk/archive/2020/Jan2020/04.pdf
https://brieflands.com/articles/aapm-114623.html
https://journals.lww.com/joacp/Fulltext/2021/07000/Intraperitoneal_nebulization_of_ropivacaine_for.23.aspx
https://www.cureus.com/articles/55216-a-comparative-study-on-the-postoperative-analgesic-effects-of-the-intraperitoneal-instillation-of-bupivacaine-versus-normal-saline-following-laparoscopic-cholecystectomy#!/
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-022-06083-3
https://journals.lww.com/anar/fulltext/2017/11030/preemptive_analgesia_by_intraperitoneal.38.aspx
https://link.springer.com/article/10.1007/s00464-018-6053-z
https://link.springer.com/article/10.1007/s00423-022-02645-y
https://www.sciencedirect.com/science/article/abs/pii/S0952818018305403?via%3Dihub
https://jag.journalagent.com/anestezi/pdfs/JARSS_27_1_9_14.pdf
https://www.mdpi.com/2077-0383/9/9/2928
https://journals.lww.com/anar/fulltext/2020/14020/ultrasound_guided_bilateral_erector_spinae_plane.10.aspx
https://www.bjanaesthesia.org/article/S0007-0912(21)00419-0/fulltext
https://onlinelibrary.wiley.com/doi/10.1111/papr.12953
https://turkjanaesthesiolreanim.org/articles/doi/TJAR.2021.878
https://link.springer.com/article/10.1007/s00101-021-01015-5
https://www.sciencedirect.com/science/article/abs/pii/S0952818021002439?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/36288585/
https://www.mdpi.com/2077-0383/9/9/2928
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2019&volume=13&issue=1&page=UC07&issn=0973-709x&id=12463
https://link.springer.com/article/10.1007/s00101-020-00746-1
https://link.springer.com/article/10.1007/s00101-020-00746-1
https://www.frontiersin.org/journals/surgery/articles/10.3389/fsurg.2021.700318/full
https://www.sciencedirect.com/science/article/pii/S1743919122004162?via%3Dihub
https://link.springer.com/article/10.1007/s00464-022-09131-y
https://onlinelibrary.wiley.com/doi/10.1155/2022/2668215
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6053890/
https://www.wjols.com/abstractArticleContentBrowse/WJOLS/24796/JPJ/fullText
https://link.springer.com/article/10.1007/s00464-020-07558-9
https://www.sciencedirect.com/science/article/abs/pii/S0952818021002919?via%3Dihub
https://www.ejohg.com/doi/pdf/10.5005/jp-journals-10018-1287
https://link.springer.com/article/10.1007/s00464-020-07527-2
https://link.springer.com/article/10.1007/s12262-021-02846-7?utm_source=xmol&utm_medium=affiliate&utm_content=meta&utm_campaign=DDCN_1_GL01_metadata
https://www.sciencedirect.com/science/article/pii/S1743919122005404?via%3Dihub
https://link.springer.com/article/10.1007/s00464-022-09201-1
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• three-port technique (Hajibandeh 2021; Shah 2021; Nip 2022)  

• removal of the gallbladder through the umbilical port (Li 2018; Hajong 2019; 

Mongelli 2020; Jain 2021; Kulkarni 2022) 

However, the preferred technique should be left to the surgeon’s experience  

At the end of surgery, it is beneficial to perform local saline irrigation (Barazanchi 2018; 
Chung 2017) and to ensure sufficient aspiration of the remaining pneumoperitoneum (Kim 
2022; Abuelzein 2023) 

 
a. When regional techniques are combined, care should be taken not to exceed the threshold dose 

for systemic toxicity of local anaesthetics 

b. In specific situations (for example, redo surgery, chronic opioid users or patients with chronic 

pain, high pain responders) these techniques can be useful and provide effective analgesia. 

COX, cyclooxygenase; ESP, erector spinae plane; IV, intravenous; LA, local anaesthetic; 
NSAIDs, nonsteroidal anti-inflammatory drugs; PONV, postoperative nausea and vomiting; 
TAP, transversus abdominis plane.  
 
 
 
  

https://link.springer.com/article/10.1007/s13304-021-00982-z
https://www.cureus.com/articles/78125-feasibility-and-safety-of-three-port-laparoscopic-cholecystectomy-compared-to-four-port-laparoscopic-cholecystectomy#!/
https://academic.oup.com/bjsopen/article/6/2/zrac013/6561582
https://www.mp.pl/videosurgery/issue/article/17132/
https://journals.lww.com/jfmpc/fulltext/2019/08050/a_comparative_study_of_postoperative_port_site.20.aspx
https://journals.sagepub.com/doi/10.1177/1553350619890719
https://www.cureus.com/articles/70810-comparison-of-postoperative-port-site-pain-after-gallbladder-retrieval-from-epigastric-versus-umbilical-port-in-patients-of-laparoscopic-cholecystectomy-for-symptomatic-cholelithiasis-a-randomized-controlled-trial#!/
https://www.sciencedirect.com/science/article/abs/pii/S1479666X21000597?via%3Dihub
https://www.bjanaesthesia.org/article/S0007-0912(18)30567-1/fulltext
https://astr.or.kr/DOIx.php?id=10.4174/astr.2017.93.4.181
https://www.sciencedirect.com/science/article/pii/S1743919122005404?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1743919122005404?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1002/ags3.12602
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Interventions that are NOT recommended  

Analgesic interventions that are not recommended for pain management in patients 

undergoing laparoscopic cholecystectomy. 

 
IV, intravenous; LA, local anaesthetic; NMDA, N-methyl-D-aspartate; NOTES, natural orifice 
transluminal endoscopic surgery; OFA, opioid-free anaesthesia. 

Intervention 
Reasons for not 
recommending 

Drugs 

IV lidocaine Risk of side effects 

OFA Conflicting evidence and risk 
of side effects 

Gabapentinoids Risk of side effects 

IV ketamine infusion Risk of side effects 

Duloxetine Insufficient evidence 

Nefopam Lack of evidence 

Clonidine Inconsistent evidence 

High-dose NMDA Insufficient evidence 

Lidocaine patch/nicotine patch Lack of evidence 

Esmolol Lack of evidence 

IV dexmedetomidine Risk of side effects 

Other 

Pulmonary recruitment manoeuvres Lack of evidence 

Extended intra-operative hyperventilation Lack of evidence 

Meditation/audio-visual education/ acupressure/foot 
massage/aroma oil/oral carbohydrate solution/deep anaesthesia 

Insufficient evidence 

Regional techniques 

Administration of intraperitoneal LA installation before surgery Insufficient evidence 

Intraperitoneal addition of dexmedetomidine or tramadol to the 
LA mixture 

Insufficient evidence 

Low concentration LA mixtures for intraperitoneal use Insufficient evidence 

Intraperitoneal fentanyl or ondansetron Lack of evidence 

Quadratus lumborum block Conflicting evidence 

Rectus sheath block Insufficient evidence 

Paravertebral block Risk of side effects 

Spinal or epidural anaesthesia Risk of side effects 

Surgical techniques 

Infra-umbilical incision Lack of evidence 

Single-port techniques and mini-port techniques Lack of evidence  

Routine drainage Conflicting evidence 

Low flow insufflation/NOTES Insufficient evidence 

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

Overall recommendations for procedure-specific pain management in patients 
undergoing laparoscopic cholecystectomy 

Pre-operative 
drugs  

• Pre-operative IV paracetamol and NSAIDs/COX-2-selective inhibitors 

are recommended 

Intra-operative 
drugs 

• If not administered pre-operatively, IV paracetamol and  

NSAIDs/COX-2-selective inhibitors are recommended 

• IV dexamethasone is recommended 

Regional 
techniques 

• Port-site wound infiltration or intraperitoneal LA installation are 

recommendeda 

• ESP block and TAP block are recommended as second-lineb regional 

techniques 

Surgical 
techniques 

• 3-port laparoscopic cholecystectomy is recommended 

• Low pressure peritoneum (<12 mmHg) is recommended 

• Umbilical port extraction is recommended 

• Active aspiration of the pneumoperitoneum is recommended 

• Normal saline irrigation is recommended 

Postoperative 
drugs 

• Paracetamol and NSAIDs/COX-2-selective inhibitors are 

recommended up to 72 h postoperatively 

• Opioids as rescue are recommended 

• Gabapentinoids are recommended when basic analgesia is not 

possible 

 
a. When regional techniques are combined, care should be taken not to exceed the threshold dose 

for systemic toxicity of local anaesthetics 

b. In specific situations (for example, redo surgery, chronic opioid users or patients with chronic 

pain, high pain responders) these techniques can be useful and provide effective analgesia. 

COX, cyclooxygenase; ESP, erector spinae plane; IV, intravenous; LA, local anaesthetic; 
NSAIDs, nonsteroidal anti-inflammatory drugs; TAP, transversus abdominis plane.  
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PROSPECT publication 

Camille Bourgeois, Lukasa Oyaert, Marc Van de Velde, Esther Pogatzki-Zahn, Stephan M. 

Freys, Axel R. Sauter, Girish P. Joshi and Geertrui Dewinter, on behalf of the PROSPECT 

working Group of the European Society of Regional Anaesthesia and Pain Therapy (ESRA).  

Pain management after laparoscopic cholecystectomy: A systematic review and 

procedure-specific postoperative pain management (PROSPECT) recommendations.  

Eur J Anaesthesiol August 12, 2024 | DOI: 10.1097/EJA.0000000000002047  

https://journals.lww.com/ejanaesthesiology/abstract/9900/pain_management_after_laparoscopic.210.aspx
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PROSPECT recommendations for laparoscopic cholecystectomy – infographic  

 

 

https://esraeurope.org/wp-content/uploads/2024/08/PROSPECT-Infographic_Lap-cholecystectomy_EN.png

