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INTRODUCTION 

This report was created to assist the Food and Drug Administration (FDA) to evaluate the use of fentanyl 

citrate (UNII code: MUN5LYG46H), which was nominated for use as a bulk drug substance in 

compounding by outsourcing facilities under section 503B of the Federal Food, Drug, and Cosmetic Act. 

The aim of this report was to describe how fentanyl citrate is used in clinical research and practice to 

diagnose, prevent, or treat disease.  Due to the broad, exploratory nature of this aim, scoping review 

methodology was used.  Following the scoping review framework, a systematic literature review was 

conducted and healthcare practitioners were consulted to identify how fentanyl citrate has been used 

historically and currently.1-3  Assessment of study quality and risk of bias were not performed because the 

aim of this report was not to make specific recommendations on the use of this substance in clinical 

practice.1,4,5  Rather, the aim was to summarize the available evidence on the use of fentanyl citrate and 

thereby assist the FDA to determine whether there is a need for the inclusion of this substance on the 

503B Bulks List.   

REVIEW OF NOMINATIONS 

Fentanyl citrate was nominated for inclusion on the 503B Bulks List by the Outsourcing Facilities 

Association (OFA), Pentec Health, the Specialty Sterile Pharmaceutical Society (SSPS), and US 

Compounding Pharmacy.   

Fentanyl citrate was nominated as intrathecal and intravenous 250 mcg/mL – 10 mg/mL injections for: 

• Dyspnea 

• Induction and maintenance of general anesthesia 

• Moderate to severe pain (including chronic, cancer, and postoperative pain) 

• Procedural sedation and sedation maintenance 

• Rapid-sequence intubation 

Fentanyl citrate was also nominated for treating severe pain (including chronic, cancer, and post-operative 

pain) via an intrathecal injection with solutions up to 24 mg/mL. 

Fentanyl citrate was nominated via epidural, intramuscular, intrathecal, and intravenous routes at 

strengths ranging from 0.05-30,000 mcg/mL for: 

• Breakthrough cancer pain in opioid-tolerant patients 

• As adjunct to general anesthesia 

• Surgical procedures in high-risk patients 

• Postoperative pain 

• Premedication for procedure, adjunct to anesthesia 

• Adjunct to regional anesthesia 

Nominators provided references from published peer-reviewed literature to describe the pharmacology, 

and support the clinical use, of fentanyl citrate.6-10 

Reasons provided for nomination to the 503B Bulks List included: 

• Compounded product may be the only product to effectively treat the indication for which it is 

intended 

• Patient sensitivities to dyes, fillers, preservatives or other excipients in manufactured products 

• It may be necessary to compound a product with a greater concentration than commercially 

available, especially with epidural injections where volume is limited in the epidural space. 
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• The FDA-approved labeling for commercial fentanyl says it is for single-use only.  Therefore, if a 

compounding pharmacy was going to be using FDA-approved vials for compounding, they would 

be using the product off-label if it punctured a vial more than once or used the contents in more 

than one patient. 

• Manufacturer backorder 

• Prescriber or hospital preference for various strengths, combinations with other drugs, volumes, 

and/or final product containers for administration 

• Unsafe to expose the direct compounding area to hundreds of vials or ampoules and hundreds of 

aseptic manipulations during the compounding of a typical size batch for outsourcing facilities; a 

single vessel compounded from bulk API is safer and more efficient than unmanageable amounts 

of small vials 

• As required by Current Good Manufacturing Practices, bulk API powders can be formulated to 

100 percent potency, but finished products cannot; commercially available finished products have 

an inherent variance in potency, creating an uncertain final concentration for the new product 

• According to SPSS, in order to utilize the most advanced technology available to provide the 

greatest level of sterility assurance and quality, bulk starting material is required; it is not feasible 

financially, nor from a processing standpoint, to use finished pharmaceutical dosage forms with 

advanced isolated robotic equipment or other advanced aseptic processing equipment  

• When ready-to-use packaging is required by facility 

 

METHODOLOGY 

Background information 

The national medicine registers of 13 countries and regions were searched to establish the availability of 

fentanyl citrate products in the United States (US) and around the world.  The World Health Organization, 

the European Medicines Agency (EMA), and globalEDGE were used to identify regulatory agencies in 

non-US countries.  The medicine registers of non-US regulatory agencies were selected for inclusion if 

they met the following criteria: freely accessible; able to search and retrieve results in English language; 

and desired information, specifically, product trade name, active ingredient, strength, form, route of 

administration (ROA), and approval status, provided in a useable format.  Based on these criteria, the 

medicine registers of 13 countries/regions were searched: US, Canada, European Union (EU), United 

Kingdom (UK), Ireland, Belgium, Latvia, Australia, New Zealand, Saudi Arabia, Abu Dhabi, Hong 

Kong, and Namibia.  Both the EMA and the national registers of select EU countries (Ireland, UK, 

Belgium, and Latvia) were searched because some medicines were authorized for use in the EU and not 

available in a member country and vice versa.   

Each medicine register was searched for fentanyl citrate; name variations of fentanyl citrate were entered 

if the initial search retrieved no results.  The following information from the search results of each register 

was recorded in a spreadsheet: product trade name; active ingredient; strength; form; ROA; status and/or 

schedule; approval date.  Information was recorded only for products with strengths, forms, and/or ROA 

similar to those requested in the nominations.  

In addition to the aforementioned medicine registers, the DrugBank database (version 5.1.5) and the 

Natural Medicines database were searched for availability of over-the-counter (OTC) products containing 

fentanyl citrate.  The availability of OTC products (yes/no) in the US and the ROA of these products were 

recorded in a spreadsheet.  Individual product information was not recorded. 
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Systematic literature review 

Search strategy 

A medical librarian constructed comprehensive search strategies for Ovid MEDLINE and Embase.  

The search strategies used a combination of controlled vocabulary terms and keywords to describe 

three concepts: fentanyl citrate, epidural or intrathecal administration, and therapeutic use for 

anesthesia or analgesia (refer to Appendix 1 for full search strategies).  Keywords for brand or 

proprietary products were not included in the search strategy because studies that utilized such 

products were excluded.  Results were limited human studies in English language.  Searches were 

conducted on March 25, 2020.  In addition, the ECRI Guidelines Trust® repository was searched on 

March 25, 2020 for clinical practice guidelines that recommended the use of fentanyl citrate and 

provided sufficient information on dosing and administration. 

Results were exported to EndNote for Windows version X9.2 (Clarivate Analytics), and duplicates 

were removed.  The de-duplicated results were uploaded to Covidence (Veritas Health Innovation) 

for screening. 

Study selection 

Studies in which fentanyl citrate was used in the nominated dosage form, ROA and/or combination 

product to diagnose, prevent or treat the nominated disease or condition, or other conditions not 

specified in the nomination, were included.  Studies were excluded if they were: written in a language 

other than English; reviews or meta-analyses; surveys or questionnaires (cross-sectional design); 

designed to evaluate cost-effectiveness, mechanism of action, pre-clinical use, safety, or toxicity; or 

any study design other than a randomized controlled trial conducted in a non-US country.  Studies 

were also excluded if fentanyl citrate was used as: a brand or proprietary product; an FDA-approved 

product in the nominated dosage form, ROA, or combination; a dosage form, ROA, or combination 

that was not nominated; or as a rescue medication in a trial not designed to evaluate the effect of 

fentanyl citrate.  Studies in which fentanyl citrate was used to diagnose, prevent, or treat autism were 

excluded due to a separate project examining the use of compounded substances in individuals with 

autism.  Studies that did not meet the inclusion criteria, but provided valuable information about the 

pharmacological or current or historical use of the substance were noted and put in a separate group in 

the EndNote library.  Two reviewers independently screened titles and abstracts, and reviewed full-

text articles.  A third reviewer reconciled all disagreements. 

Data extraction 

The following information was recorded in a standard data extraction form: author names; article 

title; journal; year of publication; country; study type; historical use of fentanyl citrate; setting; total 

number of patients; number of patients who received fentanyl citrate; patient population; indication 

for use of fentanyl citrate; dosage form and strength; dose; ROA; frequency and duration of therapy; 

use of fentanyl citrate in a combination product; use and formulation of fentanyl citrate in a 

compounded product; use of fentanyl citrate compared to FDA-approved drugs or other treatments; 

outcome measures; authors’ conclusions.  One reviewer extracted data from the included studies; a 

second reviewer checked the data extraction.   

Interviews  

Semi-structured interviews with subject matter experts (SMEs) were conducted to understand how and in 

what circumstances fentanyl citrate was used in a clinical setting.  The systematic literature review and 

indications from the nominations were reviewed to identify the following medical specialties that would 
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potentially use fentanyl citrate: anesthesiology, pain management, and surgery.  Potential SMEs within 

the relevant medical specialties were identified through recommendations and referrals from professional 

associations, colleagues’ professional networks, and authors of relevant literature.  In addition, the 

American Society of Health-System Pharmacists (ASHP) and select outsourcing facilities were contacted 

for interviews and referrals to additional SMEs.  SMEs provided oral informed consent to be interviewed 

and audio recorded.  Interviews lasting up to 60 minutes were conducted via telephone, audio recorded, 

and professionally transcribed.  The transcriptions and notes were entered into NVivo 12 (QSR 

International) for qualitative data analysis.  Several members of the research team independently coded 

the transcriptions of two representative interviews for themes.  The team members discussed the codes 

that emerged from their independent analysis, as well as those codes that were determined a priori.   The 

code book was developed out of the integration of these coding schemes. 

Survey   

A survey was distributed to the members of professional medical associations to determine the use of 

fentanyl citrate in clinical practice.  The online survey was created using Qualtrics® software (refer to 

Appendix 2 for complete survey).  A Google™ search was conducted to identify the professional 

associations in the US for the relevant medical specialties.  An association’s website was searched to 

identify the email of the executive director, regulatory director, media director, association president, 

board members, or other key leaders within the organization to discuss survey participation.  If no contact 

information was available, the “contact us” tab on the association website was used.  An email describing 

the project and requesting distribution of the survey to the association’s members was sent to the 

identified person(s).  Associations that declined, did not respond, or did not provide significant data in 

project Year 1 were not contacted to distribute the project Year 2 surveys.   

The survey was posted on the project website and the survey link was distributed to the associations that 

agreed to participate (refer to Appendix 3 for associations that participated and those that did not).   

Participation was anonymous and voluntary.  The estimated time for completion was 15 minutes with a 

target of 50 responses per survey.   

The University of Maryland, Baltimore Institutional Review Board (IRB) and the FDA IRB reviewed the 

interview and survey methods and found both to be exempt.  The Office of Management and Budget 

approved this project. 
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CURRENT AND HISTORIC USE 

Results of background information 

• Fentanyl citrate is available as an FDA-approved product. 

• Fentanyl citrate is not available as an OTC product in the US. 

• There is a current United States Pharmacopeia (USP) monograph for fentanyl citrate. 

• Fentanyl citrate is available in the nominated dosage form and ROA in Abu Dhabi, Australia, Belgium, Canada, the EU, Ireland, Latvia, 

Namibia, New Zealand, Saudi Arabia, and the UK. 

Table 1. Currently approved products – USa 

Active Ingredient Concentration Dosage Form 
Route of 

Administration 
Status Approval Dateb 

Fentanyl citrate EQ 0.05 mg base/mL Injectable Injection Prescription Prior to 01/01/1982 

aSource: US FDA Approved Drug Products with Therapeutic Equivalence Evaluations (Orange Book). 
bIf multiple approval dates and/or multiple strengths, then earliest date provided. 
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Table 2. Currently approved products – select non-US countries and regionsa 

Active 

Ingredient 
Concentration Dosage Form 

Route of 

Administration 

Approved for Use 

Country Status Approval Dateb 

Fentanyl 

citrate 
10-78.5 mcg/mL Liquid, solution 

Epidural, 

intramuscular, 

intravenous, 

subcutaneous 

Abu Dhabi Active – 

Australia S8 – Controlled Drug 08/13/1991 

Belgium Medical prescription 10/31/1974 

Canada Narcotic (CDSA I) 02/10/2000 

EU – – 

Hong Kong Prescription only medicine 08/02/1979 

Ireland 
Prescription-only non-

renewable 
04/07/1990 

Latvia Prescription 03/23/1995 

Namibia – 01/21/1983 

New Zealand Class B3 Controlled Drug 10/18/1990 

Saudi Arabia Prescription – 

UK 
Prescription-only 

medication 
02/26/1980 

Abbreviations: “– “, not mentioned; CDSA, Controlled Drugs and Substances Act. 
aMedicine registers of national regulatory agencies were searched if they met the following criteria: freely accessible; able to search and retrieve results in 

English language; and desired information (product trade name, active ingredient, strength, form, ROA, and approval status) provided in a useable format.  

Information was recorded only for products with strengths, forms, and/or ROA similar to those requested in the nominations.  See Methodology for full 

explanation. 
bIf multiple approval dates and/or multiple strengths, then earliest date provided. 
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Results of literature review 

Study selection 

Database searches yielded 7242 references; 4 additional references were identified from searching 

ECRI Guidelines Trust® and the references of relevant systematic reviews.  After duplicates were 

removed, 4818 titles and abstracts were screened.  After screening, the full text of 1110 articles was 

reviewed.  Six hundred studies were included; after multiple reports of the same study were merged, 

there were 584 included studies.  Five hundred eleven studies were excluded for the following 

reasons: wrong study design (376 studies); non-nominated dosage form or ROA (36); fentanyl citrate 

used as brand or proprietary product (32); language other than English (12); wrong indication (12); 

fentanyl citrate only mentioned briefly (10); wrong substance (10); FDA-approved dosage form or 

ROA (9); duplicate study (6); unable to obtain full text (6); fentanyl citrate not used clinically (2). 

Refer to Figure 1 for the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) flow diagram.  

Characteristics of included studies 

The 584 included studies were published between 1981 and 2020.  There were 509 experimental 

studies, 35 observational studies, 40 descriptive studies, and 0 clinical practice guidelines.  The 584 

studies were conducted in the following countries: Australia, Austria, Belgium, Brazil, Canada, Chile, 

China, Croatia, Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hong Kong, 

India, Indonesia, Iran, Ireland, Israel, Italy, Japan, Jordan, Kenya, Lithuania, Macedonia, Malaysia, 

Nepal, the Netherlands, New Zealand, Nigeria, Norway, Pakistan, Palestine, Philippines, Poland, 

Romania, Russia, Saudi Arabia, Serbia, Singapore, South Africa, South Korea, Spain, Sweden, 

Switzerland, Taiwan, Thailand, Turkey, UK, Uruguay, and the US. 

A total of 44,497 patients participated in the 584 included studies.  The number of patients in each 

study ranged from 1 to 1223.   

Outcome measures differed among the included studies and included: hemodynamics, pain scores, 

sedation scores, side effects, and need for rescue analgesia. 

Refer to Table 5 for summary of study country, design, patient population, intervention and 

comparator, and outcome measures. 

Use of fentanyl citrate 

Twenty-four thousand one hundred eighty-three patients received fentanyl as a treatment for pain, 

administered via caudal, epidural, and intrathecal routes in doses ranging from 10 mcg to 300 mcg.  

Duration of treatment ranged from once to 41 months. 

Refer to Tables 6 and 7 for summaries of dosage by indication. 

Fentanyl citrate was not used as a compounded product, nor was it used in a combination product. 

In 314 studies, the authors’ concluding statement recommended the use of fentanyl citrate for the 

treatment of pain and shivering via caudal, epidural, and intrathecal ROA.6,7,11-321  In 133 studies, the 

authors concluded that the use of fentanyl citrate was not recommended for the treatment of pain via 

the caudal, epidural, and intrathecal routes.322-454  In 43 studies, the authors’ conclusion recommended 

that further studies were necessary for the use of fentanyl in the treatment of pain via epidural and 

intrathecal routes.455-497  In 55 studies, the authors’ conclusions did not address the use of fentanyl 

citrate.498-552  In 39 studies, the authors did not provide a definitive conclusion for the 
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recommendation of fentanyl citrate.553-591  In 1 study, there is no conclusion for the use of fentanyl 

citrate since the trial is still ongoing.592  Refer to Table 5 for summary of authors’ conclusions. 

Pharmacology and historical use 

In addition to the 584 included studies, 6 studies were identified that did not meet the inclusion 

criteria but provided valuable information about the pharmacology and historical use of fentanyl 

citrate. 

In epidural administration, lipophilic drugs demonstrate fewer side-effects and reduced risk of 

delayed respiratory depression, but the analgesic action is limited to segmental distribution and 

requires catheter placement at or near the level of surgery.382  On the other hand, hydrophilic opioids 

have better analgesia that is not segmentally limited, but are associated with increased delayed 

respiratory depression, as well as other opioid-related side effects.382   Hydrophilic opioids, like 

morphine and hydromorphone, are commonly used in continuous epidural infusions, and “may 

provide more reliable neuraxial analgesia than the more lipophilic opioids such as fentanyl and 

sufentanil.”593 

Intrathecal opioid administration offers benefits over epidural administration in faster onset and lower 

systemic spread.594  As with epidural administration, the lipophilicity of the chosen opioid is an 

important consideration; more lipophilic drugs, such as fentanyl and sufentanil, are removed from the 

cerebrospinal fluid (CSF) very quickly, which results in them having an effect on fewer spinal 

levels.594  More hydrophilic drugs, such as morphine and hydromorphone, have demonstrated a 

greater rostral spread and a significant effect across multiple spine levels in comparison.  Like with 

epidural administration, more hydrophilic opioids are associated with a delayed, but longer duration 

of analgesia, as well as an increased incidence of side effects while more lipophilic agents, such as 

sufentanil citrate, have a faster onset of analgesia, but a shorter duration of action and decreased side 

effects.595  Because the lipophilic opioids have a shorter duration of action (90-120 minutes), they are 

less suitable for most patients in labor; as a result, some practitioners use continuous spinal analgesia 

to permit “incremental drug injection to achieve a specific endpoint.”596  Furthermore, intrathecal 

opioids are utilized to prolong the duration of postoperative analgesia when used with local 

anesthetics; spinal administration of opioids potentiate the effect of local anesthetics, which allows 

lower doses to be used and results in decreased occurrence of complications, side effects, and 

improved hemodynamic stability.138 

The FDA has recommended that intrathecal drug therapy is indicated for moderate-to-severe trunk 

and limb pain, and intractable pain that has been refractory to conservative treatment attempts; the 

Polyanalgesic Consensus Conference (PACC) noted that while there is interest in using intrathecal 

therapy to cover focal extremity pain, support in the literature is lacking, with only anecdotal 

reports.597  More specific disease indications for intrathecal drug delivery included: axial neck or back 

pain in patients who were not candidates for surgery (multiple compression fractures, discogenic pain, 

spinal stenosis, diffuse multiple-level spondylosis); failed back surgery syndrome; abdominal or 

pelvic pain (visceral, somatic); extremity pain (radicular pain, joint pain); complex regional pain 

syndrome; trunk pain (postherpetic neuralgia, post-thoracotomy syndromes); cancer pain (direct 

invasion and chemotherapy-related); and situations where analgesic efficacy with systemic opioid 

delivery is complicated by intolerable side effects.597  The PACC released recommendations for the 

trialing of intrathecal drug delivery system in 2017 where they listed a maximum concentration of 10 

mg/mL for fentanyl citrate, with a maximum daily dose of 1000 mcg.598  However, due to lack of 

FDA-approval for intrathecal fentanyl citrate, it is the second-line recommendation if on-label 

therapies (such as morphine and ziconotide) fail.598 
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Figure 1. PRISMA flow diagram showing literature screening and selection.  
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Table 3. Types of studies 

Types of Studies 
Number of 

Studies 

Descriptive20,59,64,78,80,81,89,98,106,135,158,185,192,203,229,243,307,308,310,314,315,358,373,457,460,471,474,475,482,486,487,499,512

,513,517,520,523,546,572,579 40 

Observational17,37,65,77,83,99,101,124,139,149,156,167,194,200,213,216,220,223,226,231,313,317,318,321,335,360,436,441,448,472,480,5

63,582,587,590 
35 

Experimental6,7,11-16,18,19,21-36,38-58,60-63,66-76,79,82,84-88,90-97,100,102-107,109-123,125-134,136-138,140-148,150-155,157,159-

166,168-184,186-191,193,195-199,201,202,204-212,214,215,217-219,221,222,224,225,227,228,230,232-242,244-306,309,311,312,316,319,320,322-

334,336-357,359,361-372,374-435,437-440,442-447,449-456,458,459,461-470,473,476-479,481,483-485,488-498,500-511,514-

516,518,519,521,522,524-545,547-562,564-571,573-578,580,581,583-586,588,589,591,592 

509 

 

Table 4. Number of studies by country 

Country Number of Studies 

Australia32,71,97,99,235,267,299,338,364,381,418,473,496,539,540 15 

Austria293 1 

Belgium584 1 

Brazil38,53,100,165,211,245,270,367,571 9 

Canada35,54,61,62,110,141,151,215,233,249,258,259,303,305,346-348,421,455,502,509,552,581 23 

Chile562 1 

China160,161,171,292,420,551,573 8 

Croatia34,350,417,570 4 

Czech Republic426 1 

Denmark103,155,183 3 

Egypt11,22,23,105-109,138,163,178,217,322-324,331,370-372,376,405,429,438,452,462,463,481,485,533 29 

Finland150,198,257,287,291,433,492 7 

France210,251,363,515,529,548,556,574,575 9 

Germany26,52,82,349,428,458 6 

Greece128,219,288,332 4 

Hong Kong83,188,280,302,479,527 6 
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India6,14,15,25,27,28,33,47-

50,73,74,145,146,168,182,184,196,202,218,225,240,242,252,260,263,265,273,278,283,289,319,327-330,334,336,340-

343,345,354,368,378,385-387,392,395,397,401,403,406-408,413,425,430,431,434,437,440,442,443,445-

447,450,477,493,500,504,506,524,526,532,537,541,542,545,547,550,553-555,568 

89 

Indonesia344 1 

Iran24,121,177,189,190,224,255,268,375,389,393,409,544 13 

Ireland58,172,456 3 

Israel41,43,44,296,301,356,470,488,565,588 10 

Italy67,68,127,216,339,353,444,558,563 9 

Japan102,125,152,154,166,179,199,234,256,274,275,390,402,427,525,592 16 

Jordan577 1 

Kenya561 1 

Lithuania379 1 

Macedonia398 1 

Malaysia388,536,549,567,583,591 6 

Nepal132 1 

The Netherlands586 1 

New Zealand237 1 

Nigeria13,164,326 3 

Norway250,282,576 3 

Pakistan30,157,264,503,569 5 

Palestine369 1 

The Philippines18 1 

Poland294,295,383,497 4 

Romania85 1 

Russia113-119,333,465,489 10 

Saudi Arabia57 1 

Serbia153,205,246,271 4 
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Singapore230,253,320,423,528 5 

South Africa357 1 

South Korea29,79,84,159,207,266,272,396,410-412,419,435,478,560 15 

Spain46,51,122,247,254,290,352 7 

Sweden7,120,144,416 4 

Switzerland104,126,269,384,491,519,566 7 

Taiwan75,76,208,244,279,355,476 7 

Thailand276,432,454 3 

Turkey16,31,36,60,69,111,112,136,147,148,180,181,191,195,204,236,262,277,281,284-

286,304,337,374,399,400,404,414,415,453,484,495,498,516,538,543,580 
38 

UK72,86,90,91,94-

96,133,134,140,143,169,174,175,186,193,227,232,248,297,298,300,365,373,422,439,459,461,490,531,589 
31 

Uruguay39 1 

US12,17,19-21,37,40,45,55,56,59,63-66,70,77,78,80,81,87-89,92,93,98,101,123,124,129-

131,135,137,139,142,149,156,158,162,167,170,173,176,185,187,192,194,197,200,201,203,206,209,212-214,220-

223,226,228,229,231,238,239,241,243,306-318,321,325,335,351,358-

362,366,377,380,382,391,394,424,436,441,448,449,451,457,460,464,466-

469,471,472,474,475,480,482,483,486,487,494,499,501,505,507,508,510-514,517,518,520-

523,530,534,535,546,557,559,564,572,578,579,582,585,587,590 

150 

Multiple Countries 

• Australia and New Zealand261 

• Israel and US42 

2 

Total USa:  151 

Total Non-US Countriesa: 434 

aStudies 42 and 261 counted in both US and non-US total. 

 

Table 5. Summary of included studies 

Refer to Appendix 2 
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Table 6. Dosage by indication – US 

Indication Dose Concentration 
Dosage 

Form 

Route of 

Administration Duration of Treatment 

Analgesia/Anesthesia12,17,19-

21,37,40,42,45,55,56,63,64,66,70,77,80,81,92,93,98,123,124,129-

131,135,137,142,156,162,167,170,173,176,185,187,192,200,201,203,206,209,212-

214,220,223,226,228,229,231,238,239,241,243,306-310,312-

318,325,335,351,358,359,361,362,377,382,391,394,424,436,441,448,451,457,466-

469,471,472,475,480,482,483,486,487,494,499,501,505,507,508,512-514,517,518,520-

523,530,535,546,559,564,572,578,579,582,585,587 

1 mcg/kg; 12.5-300 mcg 1-50 mcg/mL 

– 

Epidural 

Once 

Divided injections Solution 

Loading 4 mcg/kg 

Maintenance 0.75 mcg/kg 

every 2 hours 

0.0375-0.3076 

mcg/kg/mL 
– – 

0.57 mg/day ± 0.40 – – 24.1 hours ± 19.1 

Loading 1 mcg/kg; 12.5-100 

mcg 

Infusion 0.4-3 mcg/kg/hour; 

1-100 mcg/hour 

0.075-50 

mcg/mL 

– 

Up to 4 hours – 81 days 

Solution 

2.5-50 mcg 

12.5 mg* 

*As reported 

2.5-50 mcg/mL 

– 

Intrathecal 

1-2 doses 

Solution 

Loading 0.5 mcg/kg (1) 

Infusion 0.2 mcg/kg/hour 
1 mcg/mL – 72 hours 

4.99-700 mcg/day 1 mcg/mL – 
A few weeks – 41 

months 
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Patient-controlled analgesia59,65,87-

89,101,139,149,158,194,197,221,222,311,321,360,366,380,449,460,466,510,511,530,534,557,590 

Loading 1-2 mcg/kg; 20-100 

mcg 

Infusion 0.60-1.25 

mcg/kg/hour; 10-96 

mcg/hour 

Demand 0.125-0.53 mcg/kg; 

4-30 mcg, 6-120-minute 

lockout 

2-20 mcg/mL 

– 

Epidural 

5 hours – 7 days 

Solution 

“15 mL basal rate” 

Demand 16 mcg, 15-minute 

lockout 

4 mcg/mL – Up to 2 days 

Loading 12.5 mcg 

Infusion 0.2-2.5 mcg/hour 

Demand 0.5-6 mcg, 10 

minute – 1.5-hour lockout 

1-5 mcg/mL Solution Intrathecal 24 hours – over 1 year 

Pain diagnosis464,474 

1 mcg/kg 1 mcg/kg/5 mL Solution Epidural Once 

25 mcg 50 mcg/mL – Intrathecal Once 

Erythromelalgia78 24 mcg/hour 2 mcg/mL – Epidural 3 days 

Abbreviations: “–“, not mentioned. 
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Table 7. Dosage by indication – non-US countries  

Indication Dose Concentration 
Dosage 

Form 

Route of 

Administration 

Duration of 

Treatment 

Anesthesia/Analgesia7,11,13-16,18,22-33,35,38-44,46-54,57,58,60-62,67-69,71-

76,80,82-84,86,90,91,94,99,102-104,106-122,124-128,130,132-134,136,138,140,143-148,150,152-

157,159-161,163-166,168,169,171,172,174,175,177-179,181-184,186,188-

191,193,196,198,199,202,204,205,207,208,210,215-218,225,227,230,232-237,240,242,244-

250,252,254,256-276,278-295,298,300,302-304,320,322-324,326-334,336-338,340,341,343-

350,352-354,356,357,363-365,367-375,378,379,383-390,392,393,395,397-409,411-

420,422,423,425,426,428-435,437-440,442-447,450,452,455,458,459,461-463,465,470,473,476-

479,481,484,485,488-491,493,495,497,498,500,502-

504,506,509,515,516,519,524,526,527,529,531-533,538,540-545,547-556,558,560,561,563,565-

571,573-577,580,582-584,586,588,589,591 

0.5-2 mcg/kg; 30 mcg 50 mcg/mL – Caudal Once 

0.5-2 mcg/kg; 10-200 mcg 

0.033-0.25 

mcg/kg/mL 

1-50 mcg/mL 

– 

Epidural 

Divided doses over 5 

minutes – 24 hours  

1-17 injections Solution 

2 mL – – – 

200 mcg/day 5 mcg/mL Solution 2 days 

Loading 2 mcg/kg; 20-60 

mcg; 50 mg* 

Bolus 1 mcg/kg/hour; 10-25 

mcg; 15 mg* 

*As reported 

0.2 mcg/kg/mL 

2-3.3 mcg/mL 

1.5-5 mg/mL* 

*As reported 

– – 

Loading 0.4-10 mcg/kg; 7-

200 mcg 

Infusion 0.1-8.33 

mcg/kg/hour; 1-250 

mcg/hour 

0.05-0.3 

mcg/kg/mL 

1-50 mcg/mL 

– 

Epidural 

1 hour – 4 days 

355 minutes ± 207 

4.7 days ± 0.2 
Solution 

Loading 50-100 mcg 

Infusion 2-4 mL/hour 
– – 24 hours 

0.25-2 mcg/kg; 5-50 mcg; 

5-25 mg* 

*As reported 

0.125-0.375 

mcg/kg/mL 

1.67-50 mcg/mL 

– 

Intrathecal 

1-3 doses 

Solution 

120 mcg/24 hours – Solution 24 hours 
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Patient-controlled analgesia6,34,36,79,85,95-

97,100,105,141,151,180,195,211,219,224,235,251,253,277,296,297,299,301,305,319,339, 

342,355,376,381,396,410,421,427,453,454,456,492,496,525,528,536,537,539,551,562,581,592 

Loading 0.1-2 mcg/kg; 8-

100 mcg 

Infusion 0.6-0.75 

mcg/kg/hour; 2-50 

mcg/hour 

Demand 0.05 mcg/kg; 1-50 

mcg, 2-30-minute lockout 

0.01 mcg/kg/mL 

1-25 mcg/mL 

– 

Epidural 

24-96 hours 

Mean 5.88 days ± 1.27 

Mean 283 minutes ± 55 

Mean 5 days ± 2.6 

Solution 

Infusion 4 mL/hour 

Lockout 3 mL/60 minutes 
– – 3 days 

Loading 50-100 mcg 

Infusion 2 mL/hour 

Lockout 2 mL/15 minutes 

– – 24 hours 

Shivering255 20 mcg – – Intrathecal Once 

Abbreviations: “–“, not mentioned. 

 

Table 8. Number of studies by combination 

No combination products were nominated  

 

Table 9. Compounded products – US  

No compounded products from reported studies 

 

Table 10. Compounded products – non-US countries 

No compounded products from reported studies 
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Results of interviews 

Two hundred eighty-five SMEs were contacted for interviews; 96 agreed to be interviewed, and 189 

declined or failed to respond to the interview request.  Sixteen SMEs discussed fentanyl citrate.  Amongst 

these 16 SMEs, there were 8 medical doctors, 5 pharmacists, 1 nurse practitioner, and 2 dentists.  The 

SMEs specialized and/or were board-certified in anesthesiology, dentistry, oral and maxillofacial surgery, 

pain medicine, palliative care, pharmacotherapy, pediatric anesthesia, and primary care and family 

practice, working in academia, academic medical center, hospital/health system, and private 

practice/clinic.  The SMEs had been in practice for 6 to 34 years. 

Fentanyl citrate is a synthetic opioid that is commonly administrated in anesthesiology practice.  Due to 

its predictable pharmacokinetics, fast onset, and minimal problematic side effects, one SME said that 

intravenous fentanyl citrate is a standard intraoperative opioid.  Additionally, fentanyl citrate is 

considered safe for cardiac patients, and one of the SMEs said that practitioners used to use very large 

doses of fentanyl citrate in patients undergoing cardiac surgery; however, they do not know if that is still 

standard practice in these cases.  One SME said that fentanyl citrate used to be the opioid of choice in 

their practice; currently they tend to use Dilaudid® (hydromorphone) instead. 

Another SME said that fentanyl citrate’s lipophilicity causes issues with its metabolism.  If administered 

via intravenous injection, then fentanyl citrate quickly moves into fat tissue and adheres to the lipids.  

From there, it moves into the plasma.  Due to this re-distribution, the patient experiences fentanyl as a 

very short-acting opioid; however, if fentanyl citrate is administered as a long-term infusion, the drug will 

accumulate in the fat tissue and increase the duration of action. 

Several anesthesiologists said that they would dilute fentanyl citrate in pediatric patients (from 50 

mcg/mL to 10 mcg/mL) and one said that they administer it via the intranasal route in patients undergoing 

tympanostomy.  However, the SME said that they would not want to have too many different 

concentrations of fentanyl citrate available due to the increased potential for error. 

Several anesthesiologists said that there is a movement to use fewer narcotics in patients, or to only use 

non-synthetic opioids.  They said that they typically use Tylenol® (acetaminophen) preoperatively and 

ketamine and Precedex® (dexmedetomidine) intraoperatively.  When they do use opioids, most of the 

anesthesiologist SMEs used fentanyl, morphine, or hydromorphone in their practice.  In their experience, 

opioids are utilized in the post anesthesia care unit (PACU) where ketamine and dexmedetomidine are 

unavailable.  One SME said that their PACU typically uses hydromorphone unless the patient has an 

allergy; if the patient has an allergy, then they use morphine instead. 

Fentanyl citrate is commonly used via intrathecal and epidural routes.  Intrathecal fentanyl citrate is 

typically administered as a one-shot injection whereas epidural fentanyl citrate is often provided as a bag 

for infusion.  One SME said that fentanyl citrate is generally used to promote the effect of local 

anesthetics; as a result, anesthesiologists can use smaller amounts of the local anesthetics to reach the 

same effect.  In general, one anesthesiologist said that most elective cesarean sections are done under 

spinal anesthesia with bupivacaine, fentanyl citrate, or Duramorph® (morphine).  Epidural injections are 

only used for elective cesarean sections if a catheter is already in place from labor and before they remove 

the epidural catheter, they will add morphine so the patient can recover and be able to walk.  Several 

anesthesiologists mentioned that there is a fair amount of waste with intrathecal and epidural 

administration; they only use a small amount and end up throwing the rest away.  Multiple SMEs said that 

they cannot imagine needing higher concentrations than what they already have since they can always 

give a larger volume.  Often with intrathecal fentanyl they must dilute the solution to a lower 
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concentration than the intravenous formulation.  They do not see the need for a higher concentration, 

especially since there would be an increased risk of administering too high of a dose.   

When asked about rapid-sequence intubation (RSI), one anesthesiologist said that narcotics can be used to 

blunt airway reflex.  Narcotics will blunt the hemodynamic response from the insertion and presence of 

the laryngoscope, which will prevent tachycardia and hypertension.  Several anesthesiologist SMEs said 

that they would use fentanyl citrate before they would use morphine; fentanyl citrate is lipophilic and has 

a faster onset of action whereas morphine is more hydrophilic and sticks around the body longer.  

Additionally, fentanyl citrate was described as better at blunting the reflex response and more sedating 

when compared to morphine.   

One SME who specialized in dentistry said that they only use fentanyl citrate for intravenous sedation, 

alongside Versed® (midazolam) and propofol.  When asked about topical administration, they said that 

they would stay away from fentanyl citrate due to it being a very powerful drug.  Another SME said that 

some of their patients need to be asleep for dental procedures and the primary narcotic that they use is 

intravenous fentanyl citrate; they also might use alfentanil or remifentanil if they want something with a 

faster metabolism.  The SMEs said that they use nonsteroidal anti-inflammatory drugs (NSAIDs) and oral 

opioids for postoperative pain management.  Typically, they use a combination that includes Tylenol®, 

such as Tylenol #2 or Tylenol #3 (acetaminophen and codeine), Norco® (acetaminophen and 

hydrocodone), or Percocet® (acetaminophen and oxycodone).  They may also use NSAIDs such as 

etodolac or ibuprofen.  One SME said that they occasionally use tramadol if a patient is unable to take 

another opioid due to an allergy; sometimes they also use morphine.   

One SME who specialized in oncology said that they usually start patients with oxycodone unless 

insurance agencies will only pay for morphine first.  They typically prescribe patients a long-acting pain 

medication for maintenance therapy and a short-acting drug for breakthrough pain; the SME said that they 

try to keep with the same long-acting drug that they used for the short-acting drug.  They also said that 

they are using more methadone.  Fentanyl citrate patches are used frequently, especially with patients 

with head and neck cancer who cannot take oral medications.  The problem with fentanyl citrate patches 

is that they are absorbed through fat; as a result, fentanyl citrate patches are ineffective in patients with 

cachexia or wasting syndrome, a disease state common in end-stage cancer patients.  Additionally, 

patients require a lot of education on how often they should change the patch and appropriate application 

locations for proper absorption. 

One SME who specialized in pain management commented that they see improved clinical outcomes with 

remifentanil as compared to fentanyl citrate; “Patients wake up nicer, cleaner faster.  Fentanyl, they’re 

really tried and sleepy.”  However, due to the expense of using remifentanil, the hospital does not 

encourage the use of remifentanil, preferring practitioners to use fentanyl citrate, especially if a patient 

has Medicare or Medicaid.  Regarding intrathecal pump administration, the SME said that they tend to see 

patients who want to add oral opioid administration.  As a result, they do not put patients on a pump 

unless they are committed to being on the pump without high doses of oral opioids.  Typically, these are 

cancer patients, but they have non-cancer patients on the pumps as well. 

One SME who works in primary care described fentanyl citrate as the “bad boy of the opioids” and said 

that it has the worst reputation amongst the group because it is so widely abused and available on the 

“black market.”  With fentanyl citrate, patients exhibit prolonged sedation and are more prone to 

respiratory depression.  However, they felt that it is reasonable to keep producing fentanyl citrate in 

alternative formulations and routes, so long as the manufacturers and prescribers know what they are 

doing.  This SME said that the opioids they prescribe most often are oxycodone, hydrocodone, 

methadone, and morphine.  In their practice they typically use a combination of long- and short-acting 
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pain medications.  Another SME said that all opioids should come in a patch format, which would be 

helpful for the outpatient population. 

One SME who specialized in palliative care said that they use fentanyl citrate via intrathecal, topical, and 

oral routes, along with other, unnamed, routes.  Another SME said that fentanyl citrate is a very fat-

soluble drug and that they cannot recall a time where they wished it was available in a higher potency 

dosage form.  As far as injectable products are concerned, fentanyl citrate is a second- or third-line opioid 

for this SME because people are less familiar with using the drug.  They said that if practitioners push too 

much fentanyl citrate via the intravenous route, then patients may experience rigid chest wall syndrome 

and become unable to breathe.  They also said that there is an issue with using fentanyl citrate in patients 

who are anemic, but did not provide further information beyond this.  Furthermore, the SME said that 

they try not to use neuraxial administration (such as intrathecal or epidural routes) if they can help it.  

They do “inherit” hospital patients who have implanted pumps; this is a problem because the patient is 

“likely going to die in 3 weeks” and the “implanted pump will run dry in one week;” it costs $1000 to 

refill the pump, and the practitioners do not think the pump is really working in the first place. 

As far as compounded anesthetics are concerned, one SME who specialized in anesthesiology said that 

they use single ingredient drugs in anesthesia; they had no experience with compounding multiple 

powders together.  Furthermore, they rarely mix products in the same syringe stating that this is frowned 

upon due to potential compatibility concerns.  The exception would be regional or epidural anesthesia 

where they might add fentanyl or morphine to a local anesthetic to reduce the number of injections.  

Several SMEs who specialized in anesthesiology talked about using prefilled syringes that were produced 

by a third party and added that the Anesthesia Patient Safety Foundation (APSF) and the Joint 

Commission prefer that anesthesiologists use prefilled syringes; drawing up each product increases the 

potential for error and sterility concerns and that prefilled syringes offer less waste and fewer errors, 

though they are also more expensive.  One SME said that epidural infusions are typically compounded by 

the hospital pharmacy, though perioperative antibiotics are either prepared by the pharmacy or the 

anesthesiologist themselves in the operating room.  Another SME said that they see compounded drugs as 

convenient, but the only real application would be for epidural mixes.  Everything else is typically mixed 

by the anesthesiologists themselves before administration.  One of the anesthesiologists said that they 

have had problems with drugs being on shortage.  In some cases, they can adjust, for example if fentanyl 

is on backorder, then they can use morphine and alter their technique.  Other drugs, such as backordered 

propofol, do not have alternatives.  They noted that outsourcing facilities typically have a 2-3-month lead-

in time between when the drug goes on shortage and when they can produce the product. 

Several anesthesiologist SMEs said that they could not think of a situation where they would want to use 

a higher concentration opioid than what is already commercially available.  One SME who specialized in 

dentistry said that compounded drugs for dentistry typically are topical local anesthetics.  One SME who 

specialized in palliative care said that they try to minimize the use of compounded drugs due to limited 

data.  Furthermore, “A lot of hospice nurses suffer under a misperception about compounds.  Hospice 

nurses tend to think you can take any tablet or capsule and put it into the rectum and everything is great, 

which is not true.  They think anything you put into a base, you can slab it onto intact skin and it’s going 

to be absorbed and do well.  It is not true.  I am not a fan.” 

Three of the SMEs interviewed were hospital pharmacists who said that they prefer to get compounded 

opioids from 503B facilities as ready-to-use formulations.  They all prefer products that come from a 

sterile-to-sterile process (i.e., not compounded from bulk), and said that they would ask why they are 

using a bulk preparation if a sterile product is already available.  However, one SME said that their 

hospital system has not been able to get patient controlled analgesia (PCA) from outsourcing facilities in 
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the past few years due to opioid shortages.  There is a need for products in different concentrations than 

are commercially available for pediatric patients requiring PCAs for pain relief, their high volume 

pediatric intensive care unit (PICU), and oncology patients.  Additionally, sometimes they need high 

concentrations of opioids due to some patients having volume restrictions.  There are advantages to 

purchasing the opioids in ready-to-use syringes to keep on-hand in the nursing unit due to quick access 

and extended beyond use date (BUD).  They would like to get fentanyl citrate, along with morphine and 

hydromorphone, from outsourcing facilities. 

  

Results of survey 

Zero people responded to the survey distributed via professional medical associations and available on the 

project website. 

A separate survey was distributed by the Ambulatory Surgery Center Association (ASCA); 230 people 

responded to this survey (refer to Appendix 2.2 for survey instrument). 

Amongst respondents to the ASCA survey, 97 (42% of 230 total respondents) were very familiar with the 

term ‘503B outsourcing facility’, 86 (37%) were somewhat familiar with this term, and 47 (20%) were 

not familiar with this term (refer to Table 15).   

One hundred ten survey respondents (54% of 203 people who responded to this question) utilized a 503B 

outsourcing facility to acquire compounded drugs; 93 survey respondents (46%) did not utilize a 503B 

outsourcing facility.  Ten respondents (3.4% of 290 responses, where respondents were allowed to select 

multiple drug products) obtained fentanyl citrate from a 503B outsourcing facility (refer to Table 16). 

The most common types of procedures performed at the facilities where the ASCA survey respondents 

worked were: ophthalmology (115, 17% of responses, where respondents were allowed to select multiple 

procedure types); orthopedics (89, 13%); pain (80, 12%); podiatry (74, 11%); and plastics (72, 10%) 

(refer to Table 17). 

 

Table 11. Characteristics of survey respondents 

No respondents to survey distributed via professional medical associations 

 

Table 12. Conditions for which fentanyl citrate prescribed or administered 

No respondents to survey distributed via professional medical associations 

 

Table 13. Reasons for using compounded fentanyl citrate 

No respondents to survey distributed via professional medical associations 

 

Table 14. Use of non-patient-specific compounded fentanyl citrate 

No respondents to survey distributed via professional medical associations 
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Table 15. Ambulatory Surgery Center Association respondents’ familiarity with compounding terms 

Compounded drugs (medications prepared to meet a 

patient-specific need) 
Responses, n (N=230) 

Very familiar 153 

Somewhat familiar 70 

Not familiar 7 

503A Compounding pharmacy (a pharmacy that prepares 

compounded medications prescribed to meet a patient-

specific need) 

Responses, n (N=230) 

Very familiar 118 

Somewhat familiar 91 

Not familiar 21 

503B Outsourcing facility (a facility that compounds larger 

quantities without a patient-specific prescription) 
Responses, n (N=230) 

Very familiar 97 

Somewhat familiar 86 

Not familiar 47 

 

Table 16. Products obtained from a 503B outsourcing facility 

Product Responses, n (N=290)a 

Amitriptyline / Ketoprofen / Oxymetazoline 1 

Budesonide 2 

Calcium gluconate 2 

Droperidol 2 

Epinephrine 11 

Epinephrine for ophthalmic administration 16 

Epinephrine / Lidocaine for ophthalmic administration 31 

Epinephrine / Bupivacaine / Fentanyl 3 

Fentanyl 10 
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Flurbiprofen 3 

Flurbiprofen for ophthalmic administration 6 

Hydromorphone 5 

Ipamorelin 1 

Ketoprofen / Nifedipine 3 

Lidocaine / Epinephrine / Tetracaine 13 

Meperidine 3 

Morphine 5 

Naloxone 5 

Neomycin 5 

Phentolamine 1 

Promethazine 5 

Remifentanil 4 

Sufentanil 2 

Tramadol 2 

None of the above 75 

Do not obtain any compounded drugs from 503B 

outsourcing facility 

74 

aSurvey respondents allowed to select multiple products. 

 

Table 17. Type of specialty procedures performed at ambulatory surgery facility 

Procedure Type Responses, n (N=686)a 

Dental 23 

Dermatology 9 

Endoscopy 65 

Neurosurgery 22 

Obstetrics/gynecology 39 

Ophthalmology 115 
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Otolaryngology 58 

Orthopedics 89 

Pain 80 

Plastics 72 

Podiatry 74 

Otherb 40 

aSurvey respondents were allowed to select multiple procedure types. 
bNo respondents provided description for ‘Other’ procedure type. 



28 

 

CONCLUSION 

Fentanyl citrate was nominated for inclusion on the 503B Bulks List as epidural, intramuscular, 

intrathecal, and intravenous injections to treat dyspnea, moderate to severe pain, for induction and 

maintenance of general anesthesia, procedural sedation, and rapid-sequence intubation.  Fentanyl citrate is 

available in the nominated dosage form and ROA in Abu Dhabi, Australia, Belgium, Canada, the EU, 

Ireland, Latvia, Namibia, New Zealand, Saudi Arabia, the UK, and the US. 

From the literature review and interviews, fentanyl citrate is commonly used for both epidural and 

intrathecal administration to treat pain as a single injection or chronically over a period of several years.  

The SMEs who specialized in anesthesiology said that fentanyl citrate is commonly administered due to 

predictable pharmacokinetics, fast onset of action, and minimal side effects, though one SME said that the 

drug’s lipophilicity can cause issues with accumulation of fentanyl citrate in the fatty tissue with 

prolonged infusion.  Furthermore, as a synthetic opioid, fentanyl citrate has been associated with 

increased postoperative pain.  When administered for intrathecal or epidural injection, fentanyl citrate is 

utilized to potentiate the anesthetic effect of local anesthetics, permitting the anesthesiologist to use lower 

doses and decrease the risk of side effects.  Fentanyl citrate is also the preferred agent for rapid-sequence 

intubation due to fast onset of action and ability to blunt airway reflex.  The SMEs who specialized in 

dentistry said that they will use fentanyl citrate for intravenous sedation, but generally avoid using it in 

other ROA.  An SME who specialized in oncology said that they frequently use fentanyl citrate patches 

when they have a patient unable to take medication by mouth, but noted that due to its lipophilicity, it 

requires significant patient education regarding proper administration.  An SME who specialized in 

primary care noted that fentanyl citrate has a bad reputation amongst opioids due to its history of abuse, 

but added that so long as manufacturers and prescribers know how to use it, they think it is reasonable to 

keep producing fentanyl citrate in a variety of formulations.  The SMEs who specialized in palliative care 

commented that fentanyl citrate is used in a variety of dosage forms in their practice, though it is not the 

first-line injectable opioid. 

Zero people responded to the survey distributed via professional medical associations and available on the 

project website.  Two hundred thirty people responded to the survey distributed via the ASCA.  Ten 

respondents reported obtaining fentanyl citrate from a 503B outsourcing facility.  

 

  



29 

 

REFERENCES 

1. Arksey H, O'Malley L. Scoping studies: Towards a methodological framework. International 

Journal of Social Research Methodology: Theory and Practice. 2005;8(1):19-32. 

2. Colquhoun HL, Levac D, O'Brien KK, et al. Scoping reviews: time for clarity in definition, 

methods, and reporting. J Clin Epidemiol. 2014;67(12):1291-1294. 

3. Levac D, Colquhoun H, O'Brien KK. Scoping studies: Advancing the methodology. 

Implementation Science. 2010;5(1). 

4. Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance for conducting 

systematic scoping reviews. International Journal of Evidence-Based Healthcare. 

2015;13(3):141-146. 

5. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or 

scoping review? Guidance for authors when choosing between a systematic or scoping review 

approach. BMC Med Res Methodol. 2018;18(1):143-143. 

6. Behera BK, Puri GD, Ghai B. Patient-controlled epidural analgesia with fentanyl and bupivacaine 

provides better analgesia than intravenous morphine patient-controlled analgesia for early 

thoracotomy pain. Journal of postgraduate medicine. 2008;54(2):86-90. 

7. Dahlgren G, Hultstrand C, Jakobsson J, Norman M, Eriksson EW, Martin H. Intrathecal 

sufentanil, fentanyl, or placebo added to bupivacaine for cesarean section. Anesth Analg. 

1997;85(6):1288-1293. 

8. Gwirtz KH, Young JV, Byers RS, et al. The safety and efficacy of intrathecal opioid analgesia for 

acute postoperative pain: seven years' experience with 5969 surgical patients at Indiana 

University Hospital. Anesth Analg. 1999;88(3):599-604. 

9. Mayes S, Ferrone M. Fentanyl HCl patient-controlled iontophoretic transdermal system for the 

management of acute postoperative pain. Ann Pharmacother. 2006;40(12):2178-2186. 

10. Youssef N, Orlov D, Alie T, et al. What epidural opioid results in the best analgesia outcomes 

and fewest side effects after surgery?: a meta-analysis of randomized controlled trials. Anesth 

Analg. 2014;119(4):965-977. 

11. Abdelbarr T, Elshalakany NA, Shafik YM. Single dose spinal analgesia: Is it a good alternative to 

epidural analgesia in controlling labour pain? Egyptian Journal of Anaesthesia. 2014;30(3):241-

246. 

12. Ackerman WE, Colclough GC, Guiler JM, Guiler DS, Akin JM, Juneja MM. Epidural fentanyl 

for the management of the pain caused by uterine manipulation during epidural anesthesia for 

elective cesarean section. Anesthesiology Review. 1989;16(1):41-45. 

13. Adejumo O. The efficacyof caudal anaesthesia in ambulatory colonoscopy. Reg Anesth Pain 

Med. 2018;43(7):e214-e215. 

14. Ahmed F, Khandelwal M, Sharma A. A comparative study of the effect of clonidine, fentanyl, 

and the combination of both as adjuvant to intrathecal bupivacaine for postoperative analgesia in 

total abdominal hysterectomy. Journal of Anaesthesiology Clinical Pharmacology. 

2017;33(1):102-106. 

15. Ahmed SM, Athar M, Ali S, Doley K, Siddiqi OA, Usmani H. Acute pain services in flail chest-a 

prospective randomized trial of epidural versus parenteral analgesia in me chanically ventilated 

ICU patients. Egyptian Journal of Anaesthesia. 2015;31(4):327-330. 



30 

 

16. Akarsu Ayazoglu T, Ozensoy A, Geyik FD, Calim M, Duman U, Candan MA. Effects of 

combined epidural analgesia with total intravenous anesthesia on risky patients underwent major 

abdominal surgery. Agri Derg. 2015;27(4):171-180. 

17. Aldrete JA. Extended epidural catheter infusions with analgesics for patients with noncancer pain 

at their homes. Regional Anesthesia. 1997;22(1):35-42. 

18. Alican MFB, Ver MR, Ramos MRD, Mamaril LJC. Post-operative Single-shot Epidural Fentanyl 

and Bupivacaine for Post-operative Analgesia after Lumbar Decompression: A Prospective, 

Double-Blind Randomized Study. Spine. 2020;19:19. 

19. Allaire PH, Messick JM, Jr., Oesterling JE, et al. A prospective randomized comparison of 

epidural infusion of fentanyl and intravenous administration of morphine by patient-controlled 

analgesia after radical retropubic prostatectomy. Mayo Clinic Proceedings. 1992;67(11):1031-

1041. 

20. Ambalu O, Patel P, Cohen S. Combined spinal epidural in a patient with prior lumbosacral 

laminectomies and a spinal cord stimulator. Reg Anesth Pain Med. 2016;41(5). 

21. Arkoosh VA, Sharkey SJ, Jr., Norris MC, Isaacson W, Honet JE, Leighton BL. Subarachnoid 

labor analgesia. Fentanyl and morphine versus sufentanil and morphine. Regional Anesthesia. 

1994;19(4):243-246. 

22. Atallah MM, Shorrab AA, Abdel Mageed YM, Demian AD. Low-dose bupivacaine spinal 

anaesthesia for percutaneous nephrolithotomy: the suitability and impact of adding intrathecal 

fentanyl. Acta Anaesthesiologica Scandinavica. 2006;50(7):798-803. 

23. Atallah MMM, Saber HI, Mageed NA, Motawea AA, Alghareeb NA. Feasibility of adding 

magnesium to intrathecal fentanyl in pediatric cardiac surgery. Egyptian Journal of Anaesthesia. 

2011;27(3):173-180. 

24. Attari MA, Najafabadi FM, Talakoob R, Abrishamkar S, Taravati H. Comparison of the Effects 

of 3 Methods of Intrathecal Bupivacaine, Bupivacaine-Fentanyl, and Bupivacaine-Fentanyl-

Magnesium Sulfate on Sensory Motor Blocks and Postoperative Pain in Patients Undergoing 

Lumbar Disk Herniation Surgery. Journal of Neurosurgical Anesthesiology. 2016;28(1):38-43. 

25. Attri JP, Kaur G, Kaur S, Kaur R, Mohan B, Kashyap K. Comparison of levobupivacaine and 

levobupivacaine with fentanyl in infraumbilical surgeries under spinal anaesthesia. Albang 

Maqalat Wa Abhat Fi Altahdir Waalinas. 2015;9(2):178-184. 

26. Azad SC, Groh J, Beyer A, Schneck D, Dreher E, Peter K. Continuous epidural analgesia versus 

patient controlled intravenous analgesia for postthoracotomy pain. Acute Pain. 2000;3(2):84-93. 

27. Babu S, Sriram A. To evaluate and compare the efficacy and duration of action of caudal fentanyl 

and bupivacaine with midazolam and bupivacine in children during post-operative period. 

Research Journal of Pharmaceutical, Biological and Chemical Sciences. 2016;7(2):26-31. 

28. Bajwa BS, Singh AP, Rekhi AK. Comparison of intrathecal clonidine and fentanyl in hyperbaric 

bupivacaine for spinal anesthesia and postoperative analgesia in patients undergoing lower 

abdominal surgeries. Saudi journal of anaesthesia. 2017;11(1):37-40. 

29. Bang EC, Lee HS, Kang YI, Cho KS, Kim SY, Park H. Onset of labor epidural analgesia with 

ropivacaine and a varying dose of fentanyl: a randomized controlled trial. International Journal 

of Obstetric Anesthesia. 2012;21(1):45-50. 

30. Bano F, Sabbar S, Zafar S, et al. Intrathecal fentanyl as adjunct to hyperbaric bupivacaine in 

spinal anesthesia for caesarean section. Jcpsp, Journal of the College of Physicians & Surgeons - 

Pakistan. 2006;16(2):87-90. 



31 

 

31. Baris S, Sarihasan B, Karakaya D, Guldogus F, Tur A. Small-dose fentanyl in intravenous versus 

epidural preemptive analgesia. Turkish Journal of Medical Sciences. 2000;30(1):63-69. 

32. Barrington MJ, Kluger R, Watson R, Scott DA, Harris KJ. Epidural anesthesia for coronary artery 

bypass surgery compared with general anesthesia alone does not reduce biochemical markers of 

myocardial damage. Anesthesia & Analgesia. 2005;100(4):921-928. 

33. Bathari R, Bhalotra AR, Anand R, Kumar V. A randomised trial to compare the effect of addition 

of clonidine or fentanyl to hyperbaric ropivacaine for spinal anaesthesia for knee arthroscopy. 

Southern African Journal of Anaesthesia and Analgesia. 2016;22(1):20-24. 

34. Batistaki C, Matsota P, Rinaki D, Kalimeris K, Apostolaki S, Kostopanagiotou G. A comparison 

of ropivacaine 0.15%, levobupivacaine 0.15% and ropivacaine 0.15% plus fentanyl 2μg/ml for 

patient-controlled epidural analgesia after caesarean section. Reg Anesth Pain Med. 

2010;35(5):E68. 

35. Baxter AD, Laganiere S, Samson B, Stewart J, Hull K, Goernert L. A comparison of lumbar 

epidural and intravenous fentanyl infusions for post-thoracotomy analgesia. Canadian Journal of 

Anaesthesia. 1994;41(3):184-191. 

36. Bayazit EG, Karaaslan K, Ozturan K, Serin E, Kocoglu H. Effect of epidural levobupivacaine and 

levobupivacaine with fentanyl on stress response and postoperative analgesia after total knee 

replacement. International Journal of Clinical Pharmacology & Therapeutics. 2013;51(8):652-

659. 

37. Bell SD, Berman R, Ensalada L. The use of continuous lumbar epidural fentantyl for 

postoperative pain relief in thoracotomies. Canadian Journal of Anaesthesia. 1988;35(3 II):S 

112-S113. 

38. Belzarena SD. Clinical effects of intrathecally administered fentanyl in patients undergoing 

cesarean section. Anesthesia & Analgesia. 1992;74(5):653-657. 

39. Belzarena SD. Comparative study between thoracic epidural block and general anesthesia for 

oncologic mastectomy. Revista Brasileira de Anestesiologia. 2008;58(6):561-568. 

40. Ben-David B, DeMeo PJ, Lucyk C, Solosko D. A comparison of minidose lidocaine-fentanyl 

spinal anesthesia and local anesthesia/propofol infusion for outpatient knee arthroscopy. 

Anesthesia & Analgesia. 2001;93(2):319-325, 312nd contents page. 

41. Ben-David B, Frankel R, Arzumonov T, Marchevsky Y, Volpin G. Minidose bupivacaine-

fentanyl spinal anesthesia for surgical repair of hip fracture in the aged. Anesthesiology. 

2000;92(1):6-10. 

42. Ben-David B, Maryanovsky M, Gurevitch A, et al. A comparison of minidose lidocaine-fentanyl 

and conventional-dose lidocaine spinal anesthesia. Anesthesia & Analgesia. 2000;91(4):865-870. 

43. Ben-David B, Miller G, Gavriel R, Gurevitch A. Low-dose bupivacaine-fentanyl spinal 

anesthesia for cesarean delivery. Regional Anesthesia & Pain Medicine. 2000;25(3):235-239. 

44. Ben-David B, Solomon E, Levin H, Admoni H, Goldik Z. Intrathecal fentanyl with small-dose 

dilute bupivacaine: better anesthesia without prolonging recovery. Anesthesia & Analgesia. 

1997;85(3):560-565. 

45. Benzon HT, Wong HY, Belavic AM, Jr., et al. A randomized double-blind comparison of 

epidural fentanyl infusion versus patient-controlled analgesia with morphine for postthoracotomy 

pain. Anesthesia & Analgesia. 1993;76(2):316-322. 



32 

 

46. Bermúdez López M, Valle R, Pico Veloso J, Aguilera JL, Valle S, Gómez Rois M. Small-dose 

spinal anesthesia with prilocaine for outpatient hernioplasty: Recovery profiles compared with 

general anesthesia. European Journal of Anaesthesiology. 2013;30:36-37. 

47. Bhaskar Babu BD, Kiran VA, Goel L. A comparative study of two different doses of fentanyl 

with 0.125% bupivacaine through caudal route for pediatric anesthesia and analgesia. Journal of 

Chemical and Pharmaceutical Research. 2014;6(6):832-837. 

48. Bhattacharjee A, Singh NR, Singh SS, Debbrama B, Debbarma P, Singh TH. A comparative 

study of intrathecal clonidine and fentanyl along with bupivacaine in spinal anesthesia for 

caesarean section. JMS - Journal of Medical Society. 2015;29(3):145-149. 

49. Bidikar M, Mudakanagoudar MS, Santhosh MCB. Comparison of Intrathecal Levobupivacaine 

and Levobupivacaine plus Fentanyl for Cesarean Section. Albang Maqalat Wa Abhat Fi Altahdir 

Waalinas. 2017;11(2):495-498. 

50. Biswas BN, Rudra A, Saha JK, Karmakar S. Comparative study between effects of intrathecal 

midazolam and fentanyl on early postoperative pain relief after inguinal herniorrhaphy. Journal 

of Anaesthesiology Clinical Pharmacology. 2002;18(3):280-283. 

51. Blanco J, Blanco E, Carceller JM, Sarabia A, Solares G. Epidural analgesia for post-caesarean 

pain relief: a comparison between morphine and fentanyl. European Journal of Anaesthesiology. 

1987;4(6):395-399. 

52. Bormann B, Weidler B, Dennhardt R, Sturm G, Scheld HH, Hempelmann G. Influence of 

epidural fentanyl on stress-induced elevation of plasma vasopressin (ADH) after surgery. 

Anesthesia & Analgesia. 1983;62(8):727-732. 

53. Braga Ade F, Braga FS, Hirata ES, Pereira RI, Frias JA, Antunes IF. Association of lipophilic 

opioids and hyperbaric bupivacaine in spinal anesthesia for elective cesarean section. 

Randomized controlled study. Acta Cirurgica Brasileira. 2014;29(11):752-758. 

54. Breen TW, Janzen JA. Epidural fentanyl and caesarean section: when should fentanyl be given? 

Canadian Journal of Anaesthesia. 1992;39(4):317-322. 

55. Breen TW, Shapiro T, Glass B, Foster-Payne D, Oriol NE. Epidural anesthesia for labor in an 

ambulatory patient. Anesthesia & Analgesia. 1993;77(5):919-924. 

56. Brenn BR, Brislin RP, Rose JB. Epidural analgesia in children with cerebral palsy. Canadian 

Journal of Anaesthesia. 1998;45(12):1156-1161. 

57. Bromage PR, el-Faqih S, Husain I, Naguib M. Epinephrine and fentanyl as adjuvants to 0.5% 

bupivacaine for epidural analgesia. Regional Anesthesia. 1989;14(4):189-194. 

58. Buggy DJ, MacDowell C. Extradural analgesia with clonidine and fentanyl compared with 0.25% 

bupivacaine in the first stage of labour. British Journal of Anaesthesia. 1996;76(2):319-321. 

59. Cain JC, Lish MC, Passannante AN. Epidural fentanyl in a cystic fibrosis patient with pleuritic 

chest pain. Anesthesia & Analgesia. 1994;78(4):793-794. 

60. Cakirca M, Sahin S, Apan A. Comparison of intrathecal low-dose levobupivacaine with 

levobupivacaine-fentanyl and levobupivacaine-sufentanil combinations for cesarean section. 

Kuwait Medical Journal. 2019;51(1):58-62. 

61. Carli F, Mayo N, Klubien K, Schricker T, Trudel J, Belliveau P. Epidural analgesia enhances 

functional exercise capacity and health-related quality of life after colonic surgery: results of a 

randomized trial. Anesthesiology. 2002;97(3):540-549. 



33 

 

62. Carli F, Trudel JL, Belliveau P. The effect of intraoperative thoracic epidural anesthesia and 

postoperative analgesia on bowel function after colorectal surgery: a prospective, randomized 

trial. Diseases of the Colon & Rectum. 2001;44(8):1083-1089. 

63. Cassady JF, Jr., Lederhaas G, Cancel DD, Cummings RJ, Loveless EA. A randomized 

comparison of the effects of continuous thoracic epidural analgesia and intravenous patient-

controlled analgesia after posterior spinal fusion in adolescents. Regional Anesthesia & Pain 

Medicine. 2000;25(3):246-253. 

64. Cata JP, Hanna A, Tetzlaff JE, Bishai A, Barsoum S. Spinal anesthesia for a cesarean delivery in 

a woman with type-2M von Willebrand disease: case report and mini-review. International 

Journal of Obstetric Anesthesia. 2009;18(3):276-279. 

65. Caudle CL, Freid EB, Bailey AG, Valley RD, Lish MC, Azizkhan RG. Epidural fentanyl infusion 

with patient-controlled epidural analgesia for postoperative analgesia in children. Journal of 

Pediatric Surgery. 1993;28(4):554-558; discussion 558. 

66. Celeski DC, Heindel L, Haas J, Vacchiano CA. Effect of intrathecal fentanyl dose on the duration 

of labor analgesia. AANA Journal. 1999;67(3):239-244. 

67. Celleno D, Capogna G, Costantino P, Sebastiani M, Muratori F, Cipriani G. A comparison 

between 'top up' doses, continuous epidural infusion and patient controlled epidural analgesia for 

labor with 0.125% bupivacaine with or without fentanyl. Regional Anesthesia. 1991;16(1 

SUPPL.):37. 

68. Celleno D, Capogna G, Sebastiani M, et al. Epidural analgesia during and after cesarean delivery. 

Comparison of five opioids. Regional Anesthesia. 1991;16(2):79-83. 

69. Cesur M, Yapanoglu T, Erdem AF, Ozbey I, Alici HA, Aksoy Y. Caudal analgesia for prostate 

biopsy. Acta Anaesthesiologica Scandinavica. 2010;54(5):557-561. 

70. Chabal C, Jacobson L, Little J. Intrathecal fentanyl depresses nociceptive flexion reflexes in 

patients with chronic pain. Anesthesiology. 1989;70(2):226-229. 

71. Chalkiadis GA, Sommerfield D, Low J, et al. Comparison of lumbar epidural bupivacaine with 

fentanyl or clonidine for postoperative analgesia in children with cerebral palsy after single-event 

multilevel surgery. Developmental Medicine & Child Neurology. 2016;58(4):402-408. 

72. Chan JH, Heilpern GN, Packham I, Trehan RK, Marsh GD, Knibb AA. A prospective 

randomized double-blind trial of the use of intrathecal fentanyl in patients undergoing lumbar 

spinal surgery. Spine. 2006;31(22):2529-2533. 

73. Chandra BJ, Kusum MB, Anurup P, Saswati P, Atin H, Saswati H. Intrathecal bupivacaine with 5 

μg of sufentanil or 25 μg fentanyl for caesarean delivery in pregnancy induced hypertension. 

Journal of Anaesthesiology Clinical Pharmacology. 2008;24(4):420-424. 

74. Chaudhary A, Bogra J, Singh PK, Saxena S, Chandra G, Verma R. Efficacy of spinal ropivacaine 

versus ropivacaine with fentanyl in transurethral resection operations. Saudi journal of 

anaesthesia. 2014;8(1):88-91. 

75. Chen LK, Hsu HW, Lin CJ, et al. Effects of epidural fentanyl on labor pain during the early 

period of the first stage of induced labor in nulliparous women. Journal of the Formosan Medical 

Association. 2000;99(7):549-553. 

76. Chen TY, Tseng CC, Wang LK, Tsai TY, Chen BS, Chang CL. The clinical use of small-dose 

tetracaine spinal anesthesia for transurethral prostatectomy. Anesthesia & Analgesia. 

2001;92(4):1020-1023. 



34 

 

77. Chien BB, Burke RG, Hunter DJ. An extensive experience with postoperative pain relief using 

postoperative fentanyl infusion. Archives of Surgery. 1991;126(6):692-694; discussion 694. 

78. Chinn G, Guan Z. Case Report and Literature Review: Interventional Management of 

Erythromelalgia. Translational Perioperative And Pain Medicine. 2019;6(4):91-97. 

79. Cho JS, Kim HI, Lee KY, et al. Comparison of the effects of patient-controlled epidural and 

intravenous analgesia on postoperative bowel function after laparoscopic gastrectomy: a 

prospective randomized study. Surgical Endoscopy. 2017;31(11):4688-4696. 

80. Choi C, Bogatyryova O, Bethune W, Tyagaraj K, Younger N. Anesthetic management of a 

laboring parturient with mitral stenosis. Anesth Analg. 2013;116. 

81. Chow L, Hoyt MR. Sequential combined spinal-epidural for cesarean delivery in a patient with 

achondroplastic dwarfism. Canadian Journal of Anesthesia. 2011;58:S60. 

82. Chrubasik J, Wust H, Schulte-Monting J, Thon K, Zindler M. Relative analgesic potency of 

epidural fentanyl, alfentanil, and morphine in treatment of postoperative pain. Anesthesiology. 

1988;68(6):929-933. 

83. Chu CP, Yap JC, Chen PP, Hung HH. Postoperative outcome in Chinese patients having primary 

total knee arthroplasty under general anaesthesia/intravenous patient-controlled analgesia 

compared to spinal-epidural anaesthesia/analgesia. Hong Kong Medical Journal. 2006;12(6):442-

447. 

84. Chung CJ, Yun SH, Hwang GB, Park JS, Chin YJ. Intrathecal fentanyl added to hyperbaric 

ropivacaine for cesarean delivery. Regional Anesthesia & Pain Medicine. 2002;27(6):600-603. 

85. Cindea I, Balcan A, Gherghina V, Nicolae G, Samoila B, Costea D. Postoperative pain 

management after major abdominal surgery in elderly patients. European Journal of 

Anaesthesiology. 2011;28:221-222. 

86. Coe A, Sarginson R, Smith MW, Donnelly RJ, Russell GN. Pain following thoracotomy. A 

randomised, double-blind comparison of lumbar versus thoracic epidural fentanyl. Anaesthesia. 

1991;46(11):918-921. 

87. Cohen S, Amar D, Pantuck CB, et al. Postcesarean delivery epidural patient-controlled analgesia. 

Fentanyl or sufentanil? Anesthesiology. 1993;78(3):486-491. 

88. Cohen S, Amar D, Pantuck CB, et al. Epidural patient-controlled analgesia after cesarean section: 

buprenorphine-0.015% bupivacaine with epinephrine versus fentanyl-0.015% bupivacaine with 

and without epinephrine. Anesthesia & Analgesia. 1992;74(2):226-230. 

89. Colella J, Scrofine S, Galli B, et al. Prostate HDR radiation therapy: a comparative study 

evaluating the effectiveness of pain management with peripheral PCA vs. PCEA. Urol Nurs. 

2006;26(1):57-61. 

90. Collis RE, Davies DW, Aveling W. Randomised comparison of combined spinal-epidural and 

standard epidural analgesia in labour. Lancet. 1995;345(8962):1413-1416. 

91. Comparative Obstetric Mobile Epidural Trial Study Group UK. Effect of low-dose mobile versus 

traditional epidural techniques on mode of delivery: a randomised controlled trial. Lancet. 

2001;358(9275):19-23. 

92. Connelly NR, Dunn SM, Ingold V, Villa EA. The use of fentanyl added to morphine-lidocaine-

epinephrine spinal solution in patients undergoing cesarean section. Anesthesia & Analgesia. 

1994;78(5):918-920. 



35 

 

93. Connelly NR, Parker RK, Vallurupalli V, Bhopatkar S, Dunn S. Comparison of epidural fentanyl 

versus epidural sufentanil for analgesia in ambulatory patients in early labor. Anesthesia & 

Analgesia. 2000;91(2):374-378. 

94. Cooper DW, Garcia E, Mowbray P, Millar MA. Patient-controlled epidural fentanyl following 

spinal fentanyl at Caesarean section. Anaesthesia. 2002;57(3):266-270. 

95. Cooper DW, Ryall DM, McHardy FE, Lindsay SL, Eldabe SS. Patient-controlled extradural 

analgesia with bupivacaine, fentanyl, or a mixture of both, after Caesarean section. British 

Journal of Anaesthesia. 1996;76(5):611-615. 

96. Cooper DW, Saleh U, Taylor M, et al. Patient-controlled analgesia: epidural fentanyl and i.v. 

morphine compared after caesarean section. British Journal of Anaesthesia. 1999;82(3):366-370. 

97. Cooper DW, Turner G. Patient-controlled extradural analgesia to compare bupivacaine, fentanyl 

and bupivacaine with fentanyl in the treatment of postoperative pain. British Journal of 

Anaesthesia. 1993;70(5):503-507. 

98. D'Angelo R, Cohen IT, Brandom BW. Continuous epidural infusion of bupivacaine and fentanyl 

for erythromelalgia in an adolescent. Anesthesia & Analgesia. 1992;74(1):142-144. 

99. Davies SJ, Paech MJ, Welch H, Evans SF, Pavy TJ. Maternal experience during epidural or 

combined spinal-epidural anesthesia for cesarean section: a prospective, randomized trial. 

Anesthesia & Analgesia. 1997;85(3):607-613. 

100. De Almeida MCS, De Figueiredo Locks G, Gomes HP, Brunharo GM, Kauling ALC. 

Postoperative analgesia: Comparing continuous epidural catheter infusion of local anesthetic and 

opioid and continuous wound catheter infusion of local anesthetic. Revista Brasileira de 

Anestesiologia. 2011;61(3):293-303. 

101. DeWeese FT, Akbari Z, Carline E. Pain control after knee arthroplasty: intraarticular versus 

epidural anesthesia. Clinical Orthopaedics & Related Research. 2001(392):226-231. 

102. Doi K, Yamanaka M, Shono A, Fukuda N, Saito Y. Preoperative epidural fentanyl reduces 

postoperative pain after upper abdominal surgery. Journal of Anesthesia. 2007;21(3):439-441. 

103. Eichenberger U, Giani C, Petersen-Felix S, Graven-Nielsen T, Arendt-Nielsen L, Curatolo M. 

Lumbar epidural fentanyl: segmental spread and effect on temporal summation and muscle pain. 

British Journal of Anaesthesia. 2003;90(4):467-473. 

104. Eisenach JC, D'Angelo R, Taylor C, Hood DD. An isobolographic study of epidural clonidine 

and fentanyl after cesarean section. Anesthesia & Analgesia. 1994;79(2):285-290. 

105. El Sayed Moawad H, Mokbel EM. Postoperative analgesia after major abdominal surgery: 

Fentanyl-bupivacaine patient controlled epidural analgesia versus fentanyl patient controlled 

intravenous analgesia. Egyptian Journal of Anaesthesia. 2014;30(4):393-397. 

106. Elakany MH, Abdelhamid SA. Segmental thoracic spinal has advantages over general anesthesia 

for breast cancer surgery. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2013;7(3):390-395. 

107. El-Awady GA, El-shaik S, Abdel Halim JMK, Ghoneim AAA, Hussein HA. Thoracic epidural 

anesthesia versus greneral anaesthesia on improving the outcome after modified radical 

mastectomy for breast carcinoma. Egyptian Journal of Anaesthesia. 2009;25(4):429-437. 

108. Ellakany M. Comparative study between general and thoracic spinal anesthesia for laparoscopic 

cholecystectomy. Egyptian Journal of Anaesthesia. 2013;29(4):375-381. 

109. Ellakany MH. Thoracic spinal anesthesia is safe for patients undergoing abdominal cancer 

surgery. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2014;8(2):223-228. 



36 

 

110. Elliott RD, Stockwell M. Continuous infusion epidural anesthesia for obstetrics. Bupivacaine vs 

bupivacaine-fentanyl. Canadian Journal of Anaesthesia. 1990;37(4 Pt 2):S6. 

111. Erol DD, Yilmaz S, Polat C, Arikan Y. Efficacy of thoracic epidural analgesia for laparoscopic 

cholecystectomy. Advances in Therapy. 2008;25(1):45-52. 

112. Esmaoglu A, Cuha Y, Boyaci A. Pre-emptive efficacy of epidural fentanyl in elective abdominal 

surgery. European Journal of Anaesthesiology. 2001;18(1):59-63. 

113. Ezhevskaya A. Effects of single-shot and continuous two-level epidural anesthesia on pain 

management and stress response in patients undergoing scoliosis correction. Reg Anesth Pain 

Med. 2013;38(5):E151. 

114. Ezhevskaya A, Gostenko A, Prusakova Z, Zagrekov V. Surgical stress and cognitive function in 

major spinal surgery: Are they connected? Reg Anesth Pain Med. 2015;40(5):e184. 

115. Ezhevskaya A, Ovechkin A. Perioperative epidural analgesia before and after posterior correction 

of adolescents idiopathic scoliosis. Reg Anesth Pain Med. 2012;37(5):E222. 

116. Ezhevskaya A, Ovechkin A. Surgical stress response during continuous epidural analgesia in 

patients undergoing high intensity spine fusion. Reg Anesth Pain Med. 2012;37(5):E222. 

117. Ezhevskaya A, Ovechkin A. The analgesic efficacy of ultrasound-guided subcostal tap-block 

compared with thoracic epidural and general anesthesia in patients undergoing extreme-lateral 

inter body fusion. Reg Anesth Pain Med. 2014;39(5):e177. 

118. Ezhevskaya A, Ovechkin A. Beneficial effects of regional anesthesia on outcome after major 

spinal fusion. Reg Anesth Pain Med. 2014;39(5):e175. 

119. Ezhevskaya AA, Prusakova ZB, Zagrekov VI, Prokhorova YN, Ovechkin AM. The advantages of 

continuous epidural anesthesia in spinal deformity surgery. Sovremennye Tehnologii v Medicine. 

2014;6(3):72-76. 

120. Fant F, Axelsson K, Sandblom D, Magnuson A, Andersson SO, Gupta A. Thoracic epidural 

analgesia or patient-controlled local analgesia for radical retropubic prostatectomy: a randomized, 

double-blind study. British Journal of Anaesthesia. 2011;107(5):782-789. 

121. Farzi F, Mirmansouri A, Naderi Nabi B, et al. Comparing the effect of adding fentanyl, 

sufentanil, and placebo with intrathecal bupivacaine on duration of analgesia and complications 

of spinal anesthesia in patients undergoing cesarean section. Anesthesiology & Pain Medicine. 

2017;7(5):e12738. 

122. Fernandez-Galinski D, Rue M, Moral V, Castells C, Puig MM. Spinal anesthesia with 

bupivacaine and fentanyl in geriatric patients. Anesthesia & Analgesia. 1996;83(3):537-541. 

123. Fischer RL, Lubenow TR, Liceaga A, McCarthy RJ, Ivankovich AD. Comparison of continuous 

epidural infusion of fentanyl-bupivacaine and morphine-bupivacaine in management of 

postoperative pain. Anesthesia & Analgesia. 1988;67(6):559-563. 

124. Fontaine P, Adam P, Svendsen KH. Should intrathecal narcotics be used as a sole labor 

analgesic? A prospective comparison of spinal opioids and epidural bupivacaine. Journal of 

Family Practice. 2002;51(7):630-635. 

125. Fouad A, Asano I, Shibata Y, Suzuki S, Nishiwaki K. Analgesia after total hip arthroplasty: 

Continuous epidural versus continuous lumbar plexus block. Anesth Analg. 2010;110(3):S480. 

126. Fournier R, Van Gessel E, Weber A, Gamulin Z. A comparison of intrathecal analgesia with 

fentanyl or sufentanil after total hip replacement. Anesthesia & Analgesia. 2000;90(4):918-922. 



37 

 

127. Frassanito L, Rodola F, Concina G, Messina A, Chierichini A, Vergari A. The efficacy of the 

psoas compartment block versus the intrathecal combination of morphine, fentanyl and 

bupivacaine for postoperative analgesia after primary hip arthroplasty: a randomized single-

blinded study. European Review for Medical & Pharmacological Sciences. 2008;12(2):117-122. 

128. Gabopoulou Z, Mavromati P, Karkala E, et al. The importance of pain management in 

postoperative cognitive dysfunction after major orthopedic surgery in the elderly. Pain Practice. 

2009;9:136-137. 

129. Gaiser RR, Cheek TG, Gutsche BB. Comparison of three different doses of intrathecal fentanyl 

and sufentanil for labor analgesia. Journal of Clinical Anesthesia. 1998;10(6):488-493. 

130. Gambling D, Berkowitz J, Farrell TR, Pue A, Shay D. A randomized controlled comparison of 

epidural analgesia and combined spinal-epidural analgesia in a private practice setting: pain 

scores during first and second stages of labor and at delivery. Anesthesia & Analgesia. 

2013;116(3):636-643. 

131. Ganesh A, Adzick NS, Foster T, Cucchiaro G. Efficacy of addition of fentanyl to epidural 

bupivacaine on postoperative analgesia after thoracotomy for lung resection in infants. 

Anesthesiology. 2008;109(5):890-894. 

132. Gauchan S, Thapa C, Prasai A, Pyakurel K, Joshi I, Tulachan J. Effects of intrathecal fentanyl as 

an adjunct to hyperbaric bupivacaine in spinal anesthesia for elective caesarean section. Nepal 

Medical College Journal: NMCJ. 2014;16(1):5-8. 

133. George KA, Chisakuta AM, Gamble JA, Browne GA. Thoracic epidural infusion for 

postoperative pain relief following abdominal aortic surgery: bupivacaine, fentanyl or a mixture 

of both? Anaesthesia. 1992;47(5):388-394. 

134. George KA, Wright PM, Chisakuta AM, Rao NV. Thoracic epidural analgesia compared with 

patient controlled intravenous morphine after upper abdominal surgery. Acta Anaesthesiologica 

Scandinavica. 1994;38(8):808-812. 

135. George RB, Melnick AH, Rose EC, Habib AS. Case series: Combined spinal epidural anesthesia 

for Cesarean delivery and ex utero intrapartum treatment procedure. Canadian Journal of 

Anaesthesia. 2007;54(3):218-222. 

136. Girgin NK, Gurbet A, Turker G, et al. The combination of low-dose levobupivacaine and fentanyl 

for spinal anaesthesia in ambulatory inguinal herniorrhaphy. Journal of International Medical 

Research. 2008;36(6):1287-1292. 

137. Gissen D, Naroll M, Katz RL. Epidural fentanyl for extracorporeal shock wave lithotripsy 

(ESWL). Regional Anesthesia. 1988;13(1):40-43. 

138. Gomaa HM, Mohamed NN, Zoheir HAH, Ali MS. A comparison between post-operative 

analgesia after intrathecal nalbuphine with bupivacaine and intrathecal fentanyl with bupivacaine 

after cesarean section. Egyptian Journal of Anaesthesia. 2014;30(4):405-410. 

139. Goodman EJ, Lai K. Post cesarean section epidural fentanyl infusion and morphine provide 

similar analgesia, but epidural morphine can cause more nausea and pruritis. Anesth Analg. 

2014;118(5):S183. 

140. Gough JD, Williams AB, Vaughan RS, Khalil JF, Butchart EG. The control of post-thoracotomy 

pain. A comparative evaluation of thoracic epidural fentanyl infusions and cryo-analgesia. 

Anaesthesia. 1988;43(9):780-783. 



38 

 

141. Grant RP, Dolman JF, Harper JA, et al. Patient-controlled lumbar epidural fentanyl compared 

with patient-controlled intravenous fentanyl for post-thoracotomy pain. Canadian Journal of 

Anaesthesia. 1992;39(3):214-219. 

142. Grass JA, Sakima NT, Schmidt R, Michitsch R, Zuckerman RL, Harris AP. A randomized, 

double-blind, dose-response comparison of epidural fentanyl versus sufentanil analgesia after 

cesarean section. Anesthesia & Analgesia. 1997;85(2):365-371. 

143. Guilfoyle MR, Mannion RJ, Mitchell P, Thomson S. Epidural fentanyl for postoperative 

analgesia after lumbar canal decompression: a randomized controlled trial. Spine Journal: 

Official Journal of the North American Spine Society. 2012;12(8):646-651. 

144. Gupta A, Fant F, Axelsson K, et al. Postoperative analgesia after radical retropubic 

prostatectomy: a double-blind comparison between low thoracic epidural and patient-controlled 

intravenous analgesia. Anesthesiology. 2006;105(4):784-793. 

145. Gupta K, Singh S, Sharma D, Gupta PK, Krishan A, Pandey MN. Intrathecal fentanyl as an 

adjuvant to 0.75% isobaric ropivacaine for infraumbilical surgery under subarachnoid block: A 

prospective study. Saudi journal of anaesthesia. 2014;8(1):64-68. 

146. Gupta K, Singhal AB, Gupta PK, Sharma D, Pandey MN, Singh I. Ropivacaine: Anesthetic 

consideration in elderly patients for transurethral resection of prostrate a clinical trial. Albang 

Maqalat Wa Abhat Fi Altahdir Waalinas. 2013;7(2):178-182. 

147. Gurbet A, Turker G, Girgin NK, Aksu H, Bahtiyar NH. Combination of ultra-low dose 

bupivacaine and fentanyl for spinal anaesthesia in out-patient anorectal surgery. Journal of 

International Medical Research. 2008;36(5):964-970. 

148. Gurkan Y, Canatay H, Ozdamar D, Solak M, Toker K. Spinal anesthesia for arthroscopic knee 

surgery. Acta Anaesthesiologica Scandinavica. 2004;48(4):513-517. 

149. Habib AS, Millar S, Deballi P, 3rd, Muir HA. Anesthetic management of a ventilator-dependent 

parturient with the King-Denborough syndrome. Canadian Journal of Anaesthesia. 

2003;50(6):589-592. 

150. Halonen PM, Paatero H, Hovorka J, Haasio J, Korttila K. Comparison of two fentanyl doses to 

improve epidural anaesthesia with 0.5% bupivacaine for caesarean section. Acta 

Anaesthesiologica Scandinavica. 1993;37(8):774-779. 

151. Halpern SH, Muir H, Breen TW, et al. A multicenter randomized controlled trial comparing 

patient-controlled epidural with intravenous analgesia for pain relief in labor. Anesthesia & 

Analgesia. 2004;99(5):1532-1538; table of contents. 

152. Harukuni I, Yamaguchi H, Sato S, Naito H. The comparison of epidural fentanyl, epidural 

lidocaine, and intravenous fentanyl in patients undergoing gastrectomy. Anesthesia & Analgesia. 

1995;81(6):1169-1174. 

153. Hashimi M. Caudal block and adjuncts tramadolvs fentanyl, in children for orthopedic surgery. 

Reg Anesth Pain Med. 2012;37(5):E207-E208. 

154. Hayashi H, Nishiuchi T, Tamura H, Takeda K. Comparison of buprenorphine and fentanyl for 

postoperative pain relief by continuous epidural infusion. Japanese Journal of Anesthesiology. 

1993;42(12):1763-1768. 

155. Helbo-Hansen HS, Bang U, Lindholm P, Klitgaard NA. Maternal effects of adding epidural 

fentanyl to 0.5% bupivacaine for caesarean section. International Journal of Obstetric 

Anesthesia. 1993;2(1):21-26. 



39 

 

156. Hilton AB, Lockhart EM, Penning DH. Epidural analgesia in parturients with previous spinal 

irradiation. Canadian Journal of Anaesthesia. 1998;45(9):884-887. 

157. Hoda MQ, Saeed S, Afshan G, Sabir S. Haemodynamic effects of intrathecal bupivacaine for 

surgical repair of hip fracture. JPMA - Journal of the Pakistan Medical Association. 

2007;57(5):245-248. 

158. Holmes MG, Bollag LA. Prolonged thoracic epidural analgesia for chest tube pain during 

pregnancy. International Journal of Obstetric Anesthesia. 2017;30:79-80. 

159. Hong JY, Jee YS, Jeong HJ, Song Y, Kil HK. Effects of epidural fentanyl on speed and quality of 

block for emergency cesarean section in extending continuous epidural labor analgesia using 

ropivacaine and fentanyl. Journal of Korean Medical Science. 2010;25(2):287-292. 

160. Hu M, Tang Y, Qin P, Li J, Lian Q. Effects of ropivacaine combined with fentanyl spinal epidural 

labor analgesia. Anesth Analg. 2010;110(3):S19. 

161. Huang J, Liu X, Ding S, Zhu L, Yan W. Small-Dose Ropivacaine Hydrochloride with Fentanyl 

versus Large-Dose of Ropivacaine Hydrochloride for Cesarean Section. Jcpsp, Journal of the 

College of Physicians & Surgeons - Pakistan. 2019;29(4):301-304. 

162. Hunt CO, Naulty JS, Bader AM, et al. Perioperative analgesia with subarachnoid fentanyl-

bupivacaine for cesarean delivery. Anesthesiology. 1989;71(4):535-540. 

163. Hussien RM, Rabie AH. Sequential intrathecal injection of fentanyl and hyperbaric bupivacaine 

at different rates: does it make a difference? A randomized controlled trial. Korean J Anesthesiol. 

2019;72(2):150-155. 

164. Idowu OA, Sanusi AA, Eyelade OR. Effects of intrathecally administered fentanyl on duration of 

analgesia in patients undergoing spinal anaesthesia for elective caesarean section. African Journal 

of Medicine & Medical Sciences. 2011;40(3):213-219. 

165. Imbelloni LE, Fornasari M, Fialho JC, Sant'Anna R, Cordeiro JA. General anesthesia versus 

spinal anesthesia for laparoscopic cholecystectomy. Revista Brasileira de Anestesiologia. 

2010;60(3):217-227. 

166. Ishiyama T, Yamaguchi T, Kashimoto S, Kumazawa T. Effects of epidural fentanyl and 

intravenous flurbiprofen for visceral pain during cesarean section under spinal anesthesia. Journal 

of Anesthesia. 2001;15(2):69-73. 

167. Jacobson L, Chabal C, Brody MC, Mariano AJ, Chaney EF. A comparison of the effects of 

intrathecal fentanyl and lidocaine on established postamputation stump pain. Pain. 

1990;40(2):137-141. 

168. Jain K, Grover VK, Mahajan R, Batra YK. Effect of varying doses of fentanyl with low dose 

spinal bupivacaine for caesarean delivery in patients with pregnancy-induced hypertension. 

International Journal of Obstetric Anesthesia. 2004;13(4):215-220. 

169. James KS, McGrady E, Quasim I, Patrick A. Comparison of epidural bolus administration of 

0.25% bupivacaine and 0.1% bupivacaine with 0.0002% fentanyl for analgesia during labour. 

British Journal of Anaesthesia. 1998;81(4):507-510. 

170. Jankowski CJ, Hebl JR, Stuart MJ, et al. A comparison of psoas compartment block and spinal 

and general anesthesia for outpatient knee arthroscopy. Anesthesia & Analgesia. 

2003;97(4):1003-1009, table of contents. 

171. Jones RD, Gunawardene WM, Yeung CK. A comparison of lignocaine 2% with adrenaline 

1:200,000 and lignocaine 2% with adrenaline 1:200,000 plus fentanyl as agents for caudal 



40 

 

anaesthesia in children undergoing circumcision. Anaesthesia & Intensive Care. 1990;18(2):194-

199. 

172. Joshi GP, McCarroll SM, O'Rourke K. Postoperative analgesia after lumbar laminectomy: 

epidural fentanyl infusion versus patient-controlled intravenous morphine. Anesthesia & 

Analgesia. 1995;80(3):511-514. 

173. Joshi W, Connelly NR, Dwyer M, Schwartz D, Kilaru PR, Reuben SS. A comparison of two 

concentrations of bupivacaine and adrenaline with and without fentanyl in paediatric inguinal 

herniorrhaphy. Paediatr Anaesth. 1999;9(4):317-320. 

174. Justins DM, Francis D, Houlton PG, Reynolds F. A controlled trial of extradural fentanyl in 

labour. British Journal of Anaesthesia. 1982;54(4):409-414. 

175. Justins DM, Knott C, Luthman J, Reynolds F. Epidural versus intramuscular fentanyl. Analgesia 

and pharmacokinetics in labour. Anaesthesia. 1983;38(10):937-942. 

176. Kahn RL, Cheng J, Bae JJ, et al. Lower-dose mepivacaine plus fentanyl may improve spinal 

anesthesia for knee arthroscopy. HSS Journal. 2015;11(3):236-242. 

177. Kamali A, Azadfar R, Pazuki S, Shokrpour M. Comparison of dexmedetomidine and fentanyl as 

an adjuvant to lidocaine 5% for spinal anesthesia in women candidate for elective caesarean. 

Open Access Macedonian Journal of Medical Sciences. 2018;6(10):1862-1867. 

178. Kamel HH. Neuraxial vs. intravenous fentanyl and their role in pre-emptive analgesia. European 

Journal of Anaesthesiology. 1997;14(1):87. 

179. Kanai A, Osawa S, Suzuki A, Ozawa A, Okamoto H, Hoka S. Regression of sensory and motor 

blockade, and analgesia during continuous epidural infusion of ropivacaine and fentanyl in 

comparison with other local anesthetics. Pain Medicine. 2007;8(7):546-553. 

180. Karakaya MA, Alici HA, Ahiskalioglu A, et al. Comparison of IV patient controlled analgesia 

and epidural catheter for postoperative analgesia in posterior instrumentation patients. Reg Anesth 

Pain Med. 2017;42(5):e193. 

181. Kararmaz A, Kaya S, Turhanoglu S, Ozyilmaz MA. Low-dose bupivacaine-fentanyl spinal 

anaesthesia for transurethral prostatectomy. Anaesthesia. 2003;58(6):526-530. 

182. Karnik PP, Dave NM, Garasia M. Comparison of analgesic efficacy and safety of continuous 

epidural infusion versus local infiltration and systemic opioids in video-assisted thoracoscopic 

surgery decortication in pediatric empyema patients. Saudi journal of anaesthesia. 

2018;12(2):240-244. 

183. Kart T, Walther-Larsen S, Svejborg TF, Feilberg V, Eriksen K, Rasmussen M. Comparison of 

continuous epidural infusion of fentanyl and bupivacaine with intermittent epidural 

administration of morphine for postoperative pain management in children. Acta 

Anaesthesiologica Scandinavica. 1997;41(4):461-465. 

184. Kaur J, Bajwa SJ. Comparison of epidural butorphanol and fentanyl as adjuvants in the lower 

abdominal surgery: A randomized clinical study. Saudi journal of anaesthesia. 2014;8(2):167-

171. 

185. Keller RJ, Elliott C. Intrathecal narcotics for labor using combined spinal epidural technique: an 

attractive option for solo anesthesia providers. Crna. 1995;6(3):125-128. 

186. Kelly MC, Carabine UA, McKinney KA, Mirakhur RK. 10. Fentanyl, bupivacaine or fentanyl 

and bupivacaine for intrathecal analgesia in labour. International Journal of Obstetric Anesthesia. 

1997;6(3):204-205. 



41 

 

187. Khanna AK, Farag ESA, Gombar KK, Gombar S, Garg SK. Low dose bupivacaine-fentanyl 

subarachnoid block for surgical repair of hip fractures in elderly patients: A double-blind study. 

Reg Anesth Pain Med. 2011;36(5). 

188. Khaw KS, Lee SW, Ngan Kee WD, et al. Randomized trial of anaesthetic interventions in 

external cephalic version for breech presentation. British Journal of Anaesthesia. 

2015;114(6):944-950. 

189. Khezri MB, Rezaei M, Delkhosh Reihany M, Haji Seid Javadi E. Comparison of postoperative 

analgesic effect of intrathecal clonidine and fentanyl added to bupivacaine in patients undergoing 

cesarean section: a prospective randomized double-blind study. Pain Research and Treatment. 

2014;2014:513628. 

190. Khezri MB, Tahaei E, Atlasbaf AH. Comparison of postoperative analgesic effect of intrathecal 

ketamine and fentanyl added to bupivacaine in patients undergoing cesarean section: A 

prospective randomized double-blind study. Middle East Journal of Anesthesiology. 

2016;23(4):427-436. 

191. Kilickaya R, Orak Y, Balci MA, Balci F, Unal I. Comparison of the effects of intrathecal fentanyl 

and intrathecal morphine on pain in elective total knee replacement surgery. Pain Research & 

Management. 2016;2016:3256583. 

192. Kim CT, Bryant P. Complex regional pain syndrome (type I) after electrical injury: a case report 

of treatment with continuous epidural block. Archives of Physical Medicine & Rehabilitation. 

2001;82(7):993-995. 

193. King MJ, Bowden MI, Cooper GM. Epidural fentanyl and 0.5% bupivacaine for elective 

caesarean section. Anaesthesia. 1990;45(4):285-288. 

194. Kloepping C, Cohen S, Shah S, et al. Is epidural-PCA analgesia necessary for a third day post 

cesarean section pain. Reg Anesth Pain Med. 2013;38(4). 

195. Koç S, Eti Z, Saraçoǧlu A, Göǧüş Y. The optimal postoperative analgesia method after total 

abdominal hysterectomy: Epidural patient-controlled analgesia or multimodal analgesia. Anestezi 

Dergisi. 2013;21(3):176-181. 

196. Kohli AV, Bhan S, Gulati S, Mahajan A. A comparative evaluation of clonidine, fentanyl and 

combination of both as adjucants to ropivacaine in epidural block for perineral and lower limb 

surgeries. JK Science. 2016;18(3):127-131. 

197. Kopacz DJ, Sharrock NE, Allen HW. A comparison of levobupivacaine 0.125%, fentanyl 4 

microg/mL, or their combination for patient-controlled epidural analgesia after major orthopedic 

surgery. Anesthesia & Analgesia. 1999;89(6):1497-1503. 

198. Korhonen AM, Valanne JV, Jokela RM, Ravaska P, Korttila K. Intrathecal hyperbaric 

bupivacaine 3 mg + fentanyl 10 microg for outpatient knee arthroscopy with tourniquet. Acta 

Anaesthesiologica Scandinavica. 2003;47(3):342-346. 

199. Kotake Y, Matsumoto M, Morisaki H, Takeda J. Combination of intrathecal and intravenous 

fentanyl for cesarean delivery. Journal of Anesthesia. 2003;17(4):277-280. 

200. Kreitzer JM, Kirschenbaum LP, Eisenkraft JB. Epidural fentanyl by continuous infusion for relief 

of postoperative pain. Clinical Journal of Pain. 1989;5(4):283-290. 

201. Kudialis SJ, Wirth RK. Comparison of sufentanil versus fentanyl with 0.125% bupivacaine for 

continuous labor epidural anesthesia. Crna. 1995;6(1):26-30. 



42 

 

202. Kumar A, Kumar R, Verma VK, et al. A randomized controlled study between fentanyl and 

butorphanol with low dose intrathecal bupivacaine to facilitate early postoperative ambulation in 

urological procedures. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2016;10(3):508-511. 

203. Kumbhat S, Meyer N, Schurr MJ. Complex regional pain syndrome as a complication of a 

chemical burn to the foot. Journal of Burn Care & Rehabilitation. 2004;25(2):189-191. 

204. Kuplay Y, Subasi D, Turan G, Ekinci O, Bosna G, Eksioglu KB. Comparison of the effect of 

hyperbaric levobupivacaine with fentanyl or morphine in combined spinal epidural technique 

undergoing elective cesarean section. Reg Anesth Pain Med. 2011;36(5):E199. 

205. Ladjevic N, Likic-Ladjevic I, Dzamic Z, Acimovic M, Dragicevic D, Durutovic O. Combined 

general and epidural anaesthesia versus general anaesthesia for radical cystectomy. Acta 

Chirurgica Iugoslavica. 2007;54(4):89-91. 

206. Lee A, Landau R, Lavin T, Goodman S, Menon P, Smiley R. Comparative efficacy of epidural 

clonidine versus epidural fentanyl for treating breakthrough pain during labor: a randomized 

double-blind clinical trial. International Journal of Obstetric Anesthesia. 2019;11:11. 

207. Lee J, Kim J, Chun S, Park J. Comparison of epidurally infused hydromorphone with fentanyl 

combined with ropivacaine in patients receiving total knee arthroplasty. European Journal of 

Anaesthesiology. 2009;26:111. 

208. Lee WK, Yu KL, Tang CS, Lee LS, Fang HT, Au CF. Ropivacane 0.1 % with or without fentanyl 

for epidural postoperative analgesia: a randomized, double-blind comparison. Kaohsiung Journal 

of Medical Sciences. 2003;19(9):458-463. 

209. Li Y, Shu S, Tirado C, Hess PE. Fentanyl and epinephrine on the minimum local analgesic 

concentration of epidural bupivacaine for labor pain relief. Journal of Anesthesia and 

Perioperative Medicine. 2019;6(1):8-14. 

210. Lomessy A, Magnin C, Viale JP, Motin J, Cohen R. Clinical advantages of fentanyl given 

epidurally for postoperative analgesia. Anesthesiology. 1984;61(4):466-469. 

211. Lutti MN, Vieira JL, Eickhoff DR, de Carli D, de Carvalho MA. Patient controlled analgesia with 

fentanyl or sufentanil in the postoperative period of knee ligament reconstruction: comparative 

study. Revista Brasileira de Anestesiologia. 2002;52(2):166-174. 

212. Lytle SA, Goldsmith DM, Neuendorf TL. Combining epidural fentanyl and lidocaine for 

postoperative pain. Journal of the American Osteopathic Association. 1991;91(12):1209-1212, 

1221. 

213. Lytle SA, Goldsmith DM, Neuendorf TL, Lowry ME. Postoperative analgesia with epidural 

fentanyl. Journal of the American Osteopathic Association. 1991;91(6):547-550. 

214. Mackersie RC, Karagianes TG, Hoyt DB, Davis JW. Prospective evaluation of epidural and 

intravenous administration of fentanyl for pain control and restoration of ventilatory function 

following multiple rib fractures. Journal of Trauma-Injury Infection & Critical Care. 

1991;31(4):443-449; discussion 449. 

215. Madej TH, Strunin L. Comparison of epidural fentanyl with sufentanil. Analgesia and side effects 

after a single bolus dose during elective caesarean section. Anaesthesia. 1987;42(11):1156-1161. 

216. Maestroni U, Astesana L, Ferretti S, et al. Postoperative analgesia by epidural infusion of 

ropivacaine and fentanyl versus intravenous administration of morphine in patients undergoing 

radical retropubic prostatectomy: results of a prospective study. Archivio Italiano di Urologia, 

Andrologia. 2007;79(1):7-11. 



43 

 

217. Mageed NA, El-Ghoniemy YF. Intrathecal fentanyl-magnesium for fast-track cardiac anaesthesia. 

Egyptian Journal of Anaesthesia. 2005;21(4):289-293. 

218. Malik P, Manchanda C, Malhotra N. Comparative evaluation of epidural fentanyl and 

butorphanol for postoperative analgesia. Journal of Anaesthesiology Clinical Pharmacology. 

2006;22(4):377-382. 

219. Matsota P, Batistaki C, Apostolaki S, Kostopanagiotou G. Patient-controlled epidural analgesia 

after Caesarean section: levobupivacaine 0.15% versus ropivacaine 0.15% alone or combined 

with fentanyl 2 micro g/ml: a comparative study. Archives of Medical Science. 2011;7(4):685-

693. 

220. Melendez JA, Cirella VN, Delphin ES. Lumbar epidural fentanyl analgesia after thoracic surgery. 

Journal of Cardiothoracic Anesthesia. 1989;3(2):150-153. 

221. Moore CH, Fragneto R. Efficacy of epidural fentanyl PCA for postcesarean pain relief following 

epidural anesthesia with two-chloroprocaine. Journal of the American Association of Nurse 

Anesthetists. 1994;62(4):354. 

222. Moore CH, Fragneto RY, Larsen K, Embrey J, Pan P. Comparison of epidural and intravenous 

fentanyl PCA after cesarean delivery using epidural 2-chloroprocaine. Journal of the American 

Association of Nurse Anesthetists. 1997;65(4):390. 

223. Morimoto H, Cullen JJ, Messick JM, Jr., Kelly KA. Epidural analgesia shortens postoperative 

ileus after ileal pouch-anal canal anastomosis. American Journal of Surgery. 1995;169(1):79-82; 

discussion 82. 

224. Moslemi F, Rasooli S, Baybordi A, Golzari SE. A Comparison of Patient Controlled Epidural 

Analgesia With Intravenous Patient Controlled Analgesia for Postoperative Pain Management 

After Major Gynecologic Oncologic Surgeries: A Randomized Controlled Clinical Trial. 

Anesthesiology & Pain Medicine. 2015;5(5):e29540. 

225. Motiani P, Chaudhary S, Bahl N, Sethi AK. Intrathecal sufentanil versus fentanyl for lower limb 

surgeries - a randomized controlled trial. Journal of Anaesthesiology Clinical Pharmacology. 

2010;26(4):507-513. 

226. Murakawa K, Abboud TK, Yanagi T, et al. Clinical experience of epidural fentanyl for labor 

pain. Journal of Anesthesia. 1987;1(1):93-95. 

227. Murphy JD, Henderson K, Bowden MI, Lewis M, Cooper GM. Bupivacaine versus bupivacaine 

plus fentanyl for epidural analgesia: effect on maternal satisfaction. Bmj. 1991;302(6776):564-

567. 

228. Naulty JS, Datta S, Ostheimer GW, Johnson MD, Burger GA. Epidural fentanyl for postcesarean 

delivery pain management. Anesthesiology. 1985;63(6):694-698. 

229. New T, Venable C, Fraser L, et al. Management of refractory pain in hospitalized adolescents 

with sickle cell disease: Changing from intravenous opioids to continuous infusion epidural 

analgesia. Journal of Pediatric Hematology/Oncology. 2014;36(6):e398-e402. 

230. Ngiam SK, Chong JL. The addition of intrathecal sufentanil and fentanyl to bupivacaine for 

caesarean section. Singapore Medical Journal. 1998;39(7):290-294. 

231. Nguyen MN, Zimmerman LH, Meloche K, et al. Hydromorphone vs fentanyl for epidural 

analgesia and anesthesia. American Journal of Surgery. 2016;211(3):565-570. 

232. Noble DW, Morrison LM, Brockway MS, McClure JH. Adrenaline, fentanyl or adrenaline and 

fentanyl as adjuncts to bupivacaine for extradural anaesthesia in elective caesarean section. 

British Journal of Anaesthesia. 1991;66(6):645-650. 



44 

 

233. O'Donnell D, Manickam B, Perlas A, et al. Spinal mepivacaine with fentanyl for outpatient knee 

arthroscopy surgery: a randomized controlled trial. Canadian Journal of Anaesthesia. 

2010;57(1):32-38. 

234. Okamoto T, Mitsuse T, Kashiwagi T, et al. Prophylactic epidural administration of fentanyl for 

the suppression of tourniquet pain. Journal of Anesthesia. 1996;10(1):5-9. 

235. Owen H, Kluger MT, Ilsley AH, Baldwin AM, Fronsko RR, Plummer JL. The effect of fentanyl 

administered epidurally by patient-controlled analgesia, continuous infusion, or a combined 

technique of oxyhaemoglobin saturation after abdominal surgery. Anaesthesia. 1993;48(1):20-25. 

236. Ozdemir A, Colak MS, Ertürk E, Geze S. Comparison of 7,5 mg levobupivacaine and 6 mg 

levobupivacaine + 25|μg fentanyl in spinal anesthesia for urologic surgery. Reg Anesth Pain Med. 

2010;35(5):E151. 

237. Paech MJ. Epidural pethidine or fentanyl during caesarean section: a double-blind comparison. 

Anaesthesia & Intensive Care. 1989;17(2):157-165. 

238. Palmer CM, Cork RC, Hays R, Van Maren G, Alves D. The dose-response relation of intrathecal 

fentanyl for labor analgesia. Anesthesiology. 1998;88(2):355-361. 

239. Palmer CM, Van Maren G, Nogami WM, Alves D. Bupivacaine augments intrathecal fentanyl for 

labor analgesia. Anesthesiology. 1999;91(1):84-89. 

240. Parate LH, Manjrekar SP, Anandaswamy TC, Manjunath B. The effect of addition of low dose 

fentanyl to epidural bupivacaine (0.5%) in patients undergoing elective caesarean section: A 

randomized, parallel group, double blind, placebo controlled study. Journal of Postgraduate 

Medicine. 2015;61(1):27-31. 

241. Parker RK, Connelly NR, Lucas T, et al. The addition of hydromorphone to epidural fentanyl 

does not affect analgesia in early labour. Canadian Journal of Anesthesia. 2002;49(6):600-604. 

242. Patra P, Kapoor MC, Nair TGM. Spinal anaesthesia with low dose bupivacaine and fentanyl for 

endoscopic urological surgeries. Journal of Anaesthesiology Clinical Pharmacology. 

2005;21(2):147-154. 

243. Patt RB, Reddy SK. Epidural fentanyl as an adjunct to coeliac plexus block. Pain Clinic. 

1996;9(2):205-208. 

244. Poon YY, Chen KP, Wong SY, Chuah EC, Tan PP. Combined epidural lidocaine-fentanyl-

epinephrine for cesarean section. Ma Tsui Hsueh Tsa Chi Anaesthesiologica Sinica. 

1989;27(2):143-148. 

245. Privado MS, Issy AM, Lanchote VL, Garcia JB, Sakata RK. Epidural versus intravenous fentanyl 

for postoperative analgesia following orthopedic surgery: randomized controlled trial. Sao Paulo 

Medical Journal = Revista Paulista de Medicina. 2010;128(1):5-9. 

246. Radovanovic D, Radovanovic Z, Skoric-Jokic S, Tatic M, Mandic A, Ivkovic-Kapicl T. Thoracic 

epidural versus intravenous patient-controlled analgesia after open colorectal cancer surgery. Acta 

Clinica Croatica. 2017;56(2):244-254. 

247. Reinoso-Barbero F, Saavedra B, Hervilla S, de Vicente J, Tabares B, Gomez-Criado MS. 

Lidocaine with fentanyl, compared to morphine, marginally improves postoperative epidural 

analgesia in children. Canadian Journal of Anaesthesia. 2002;49(1):67-71. 

248. Reynolds F, O'Sullivan G. Epidural fentanyl and perineal pain in labour. Anaesthesia. 

1989;44(4):341-344. 



45 

 

249. Robertson K, Douglas MJ, McMorland GH. Epidural fentanyl, with and without epinephrine for 

post-Caesarean section analgesia. Canadian Anaesthetists' Society Journal. 1985;32(5):502-505. 

250. Rolfseng OK, Skogvoll E, Borchgrevink PC. Epidural bupivacaine with sufentanil or fentanyl 

during labour: a randomized, double-blind study. European Journal of Anaesthesiology. 

2002;19(11):812-818. 

251. Roussier M, Mahul P, Pascal J, et al. Patient-controlled cervical epidural fentanyl compared with 

patient-controlled i.v. fentanyl for pain after pharyngolaryngeal surgery. British Journal of 

Anaesthesia. 2006;96(4):492-496. 

252. Routray SS, Raut K, Pradhan A, Dash A, Soren M. Comparison of intrathecal clonidine and 

fentanyl as adjuvant to hyperbaric bupivacaine in subarachnoid block for lower limb orthopedic 

surgery. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2017;11(3):589-593. 

253. Ruban P, Sia AT, Chong JL. The effect of adding fentanyl to ropivacaine 0.125% on patient-

controlled epidural analgesia during labour. Anaesthesia & Intensive Care. 2000;28(5):517-521. 

254. Sadurni M, Beltran de Heredia S, Dursteler C, et al. Epidural vs. intravenous fentanyl during 

colorectal surgery using a double-blind, double-dummy design. Acta Anaesthesiologica 

Scandinavica. 2013;57(9):1103-1110. 

255. Safavi M, Honarmand A, Rahmanikhah E, Badiei S, Attari M. Intrathecal meperidine versus 

intrathecal fentanyl for prevention of shivering in lower limb orthopedic surgeries under spinal 

anesthesia: A randomized double-blind placebo-controlled trial. J Res Pharm Pract. 

2014;3(4):137-141. 

256. Saito Y, Uchida H, Kaneko M, Nakatani T, Kosaka Y. Comparison of continuous epidural 

infusion of morphine/bupivacaine with fentanyl/bupivacaine for postoperative pain relief. Acta 

Anaesthesiologica Scandinavica. 1994;38(4):398-401. 

257. Salomaki TE, Laitinen JO, Nuutinen LS. A randomized double-blind comparison of epidural 

versus intravenous fentanyl infusion for analgesia after thoracotomy. Anesthesiology. 

1991;75(5):790-795. 

258. Sandler AN, Stringer D, Panos L, et al. A randomized, double-blind comparison of lumbar 

epidural and intravenous fentanyl infusions for postthoracotomy pain relief. Analgesic, 

pharmacokinetic, and respiratory effects. Anesthesiology. 1992;77(4):626-634. 

259. Sawchuk CW, Ong B, Unruh HW, Horan TA, Greengrass R. Thoracic versus lumbar epidural 

fentanyl for postthoracotomy pain. Annals of Thoracic Surgery. 1993;55(6):1472-1476. 

260. Sawhney S, Singh RK, Chakraberty S. Use of intrathecal midazolam or fentanyl as an adjunct to 

spinal anaesthesia with bupivacaine for lower limb surgery: A randomised controlled study. 

Medical Journal Armed Forces India. 2019;75(2):176-183. 

261. Scott DA, Blake D, Buckland M, et al. A comparison of epidural ropivacaine infusion alone and 

in combination with 1, 2, and 4 microg/mL fentanyl for seventy-two hours of postoperative 

analgesia after major abdominal surgery. Anesthesia & Analgesia. 1999;88(4):857-864. 

262. Sezer OA, Gunaydin B. Efficacy of patient-controlled epidural analgesia after initiation with 

epidural or combined spinal-epidural analgesia. International Journal of Obstetric Anesthesia. 

2007;16(3):226-230. 

263. Shankar KA, Puri R, Goel JK. Butorphanol-bupivacaine versus Fentanyl-bupivacaine for 

Extradural Analgesia during Labour. Medical Journal Armed Forces India. 2006;62(3):224-227. 



46 

 

264. Sharaf A, Burki AM, Mahboob S, Bano R. Comparison of postoperative pain relief following use 

of spinal anesthesia versus general anesthesia for patients undergoing laparoscopic 

cholecystectomy. Anaesthesia, Pain and Intensive Care. 2018;22(1):67-72. 

265. Shidhaye RV, Shah BB, Joshi SS, Deogaonkar SG, Bhuva AP. Comparison of clonidine and 

fentanyl as an adjuvant to intrathecal bupivacaine for spinal anaesthesia and postoperative 

analgesia in patients undergoing caesarian section. Sri Lankan Journal of Anaesthesiology. 

2014;22(1):15-20. 

266. Shim SM, Park JH, Hyun DM, Jeong EK, Kim SS, Lee HM. The effects of adjuvant intrathecal 

fentanyl on postoperative pain and rebound pain for anorectal surgery under saddle anesthesia. 

Korean J Anesthesiol. 2018;71(3):213-219. 

267. Silbert BS, Kluger R, Meads AC, Stasytis K. Double-blind trial comparing epidural lignocaine 

with epidural fentanyl for anaesthesia during extracorporeal shock wave lithotripsy. Anaesthesia 

& Intensive Care. 1989;17(1):9-15. 

268. Sisakht SM, Touri MA, Sisakht FM. General versus spinal anesthesia in percutaneous 

nephrolithotomy: A randomized clinical trial. J Endourol. 2012;26:A32-A33. 

269. Sjostrom S, Blass J. Postoperative analgesia with epidural bupivacaine and low-dose fentanyl--a 

comparison of two concentrations. Acta Anaesthesiologica Scandinavica. 1998;42(7):776-782. 

270. Soares Privado M, Kimiko Sakata R, Machado Issy A, Santos Garcia JB. Comparative study of 

epidural and intravenous fentanyl for postoperative analgesia of orthopedic surgeries. Revista 

Brasileira de Anestesiologia. 2004;54(5):634-639. 

271. Stamenic S, Mitkovic M, Petrovic A, Golubovic M, Cvetanovic V, Jankovic R. Intrathecal 

fentanyl and low dose L-bupivacaine in spinal anesthesia for surgical repair of proximal femur 

fracture in geriatric patients. European Journal of Anaesthesiology. 2012;29:226. 

272. Sung TY, Kim MS, Cho CK, et al. Clinical effects of intrathecal fentanyl on shoulder tip pain in 

laparoscopic total extraperitoneal inguinal hernia repair under spinal anaesthesia: a double-blind, 

prospective, randomized controlled trial. Journal of International Medical Research. 

2013;41(4):1160-1170. 

273. Swaroop NS, Batra YK, Bhardwaj N, Chari P, Ram P. A comparative evaluation of thoracic and 

lumbar epidural fentanyl for post thoracotomy pain. Annals of Cardiac Anaesthesia. 

2002;5(1):53-58. 

274. Tanaka M, Watanabe S, Endo T, Okane M, Hamaya Y. Combination of epidural morphine and 

fentanyl for postoperative analgesia. Regional Anesthesia. 1991;16(4):214-217. 

275. Tanaka M, Watanabe S, Matsumiya N, Okada M, Kondo T, Takahashi S. Enhanced pain 

management for postgastrectomy patients with combined epidural morphine and fentanyl. 

Canadian Journal of Anaesthesia. 1997;44(10):1047-1052. 

276. Techanivate A, Urusopone P, Kiatgungwanglia P, Kosawiboonpol R. Intrathecal fentanyl in 

spinal anesthesia for appendectomy. Journal of the Medical Association of Thailand. 

2004;87(5):525-530. 

277. Tekin S, Topcu I, Ekici NZ, Caglar H, Erincler T. Comparison of analgesic activity of the 

addition to neostigmine and fentanyl to bupivacaine in postoperative epidural analgesia. Saudi 

Medical Journal. 2006;27(8):1199-1203. 

278. Tomar GS, Godwin RB, Gaur N, et al. A double-blind study on analgesic effects of fentanyl 

combined with bupivacaine for extradural labor analgesia. Albang Maqalat Wa Abhat Fi Altahdir 

Waalinas. 2011;5(2):147-152. 



47 

 

279. Tsai FF, Wu GJ, Lin CJ, Huang CH, Chen SS, Chen LK. Optimizing epidural fentanyl loading 

dose for early labor pain. Acta Anaesthesiologica Taiwanica: Official Journal of the Taiwan 

Society of Anesthesiologists. 2009;47(4):167-172. 

280. Tsui SL, Lee DK, Ng KF, Chan TY, Chan WS, Lo JW. Epidural infusion of bupivacaine 

0.0625% plus fentanyl 3.3 micrograms/ml provides better postoperative analgesia than patient-

controlled analgesia with intravenous morphine after gynaecological laparotomy. Anaesthesia & 

Intensive Care. 1997;25(5):476-481. 

281. Turker G, N UC, Yilmazlar A, Demirag B, Tokat O. Effects of adding epinephrine plus fentanyl 

to low-dose lidocaine for spinal anesthesia in outpatient knee arthroscopy. Acta 

Anaesthesiologica Scandinavica. 2003;47(8):986-992. 

282. Tveit TO, Seiler S, Halvorsen A, Rosland JH. Labour analgesia: a randomised, controlled trial 

comparing intravenous remifentanil and epidural analgesia with ropivacaine and fentanyl. 

European Journal of Anaesthesiology. 2012;29(3):129-136. 

283. Tyagi P, Srivastava A. Comparision of bupivacaine alone and its combination with different 

doses of fentanyl in spinal anesthesia for cesarean section: A prospective randomized study. 

Indian Journal of Public Health Research and Development. 2013;4(1):19-23. 

284. Uckunkaya N, Yilmazlar A, Sahin S. Epidural continuous infusion of fentanyl-bupivacaine and 

meperidine, bupivacaine for postoperative pain control. Turkish Journal of Medical Sciences. 

1995;23(2):121-124. 

285. Ulker B, Erbay RH, Serin S, Sungurtekin H. Comparison of spinal, low-dose spinal and epidural 

anesthesia with ropivacaine plus fentanyl for transurethral surgical procedures. Kaohsiung 

Journal of Medical Sciences. 2010;26(4):167-174. 

286. Unal D, Ozdogan L, Ornek HD, et al. Selective spinal anaesthesia with low-dose bupivacaine and 

bupivacaine + fentanyl in ambulatory arthroscopic knee surgery. JPMA - Journal of the Pakistan 

Medical Association. 2012;62(4):313-318. 

287. Vaananen A, Kuukasjarvi M, Tekay A, Ahonen J. Spinal and epidural sufentanil and fentanyl in 

early labour. Acta Anaesthesiologica Scandinavica. 2019;63(10):1413-1418. 

288. Vadalouca AN, Mavromati PD, Goudas LC, et al. Haemodynamic, endocrine and nociceptive 

response to gynaecological procedures under epidural local anaesthesia during continuous 

epidural infusion or bolus epidural fentanyl dosing. Acute Pain. 2000;3(3):125-130. 

289. Vidhya N, Samyukta Y. Comparison of low dose hyperbaric bupivacaine combined with 

fentanyl, clonidine or buprenorphine for spinal anaesthesia in anorectal surgeries. Research 

Journal of Pharmaceutical, Biological and Chemical Sciences. 2017;8(2):1381-1385. 

290. Villarejo P, Martinez DA, Pérez Millon V, Moreno P, Aurioles C. Effective and safe of fentanyl 

in delivery labour. Reg Anesth Pain Med. 2012;37(5):E279-E280. 

291. Volmanen P, Sarvela J, Akural EI, Raudaskoski T, Korttila K, Alahuhta S. Intravenous 

remifentanil vs. epidural levobupivacaine with fentanyl for pain relief in early labour: a 

randomised, controlled, double-blinded study. Acta Anaesthesiologica Scandinavica. 

2008;52(2):249-255. 

292. Wang H, Peng X, Zhan L, Xiao Y, Zhao B. Effects of Intrathecal Bupivacaine and Bupivacaine 

Plus Fentanyl in Elderly Patients Undergoing Total Hip Arthroplasty. Jcpsp, Journal of the 

College of Physicians & Surgeons - Pakistan. 2019;29(12):1133-1137. 



48 

 

293. Weber T, Matzl J, Rokitansky A, et al. Superior postoperative pain relief with thoracic epidural 

analgesia versus intravenous patient-controlled analgesia after minimally invasive pectus 

excavatum repair. Journal of Thoracic & Cardiovascular Surgery. 2007;134(4):865-870. 

294. Weigl W, Bieryło A, Krzemień-Wiczyńska S, Mayzner-Zawadzka E. Comparative study of 

postoperative analgesia after intrathecal administration of bupivacaine with fentanyl or morphine 

for elective Caesarean section. Anestezjologia intensywna terapia. 2009;41(1):25-29. 

295. Weigl W, Bierylo A, Wielgus M, et al. Analgesic efficacy of intrathecal fentanyl during the 

period of highest analgesic demand after cesarean section: A randomized controlled study. 

Medicine. 2016;95(24):e3827. 

296. Weinbroum AA. Superiority of postoperative epidural over intravenous patient-controlled 

analgesia in orthopedic oncologic patients. Surgery. 2005;138(5):869-876. 

297. Welchew EA, Breen DP. Patient-controlled on-demand epidural fentanyl. A comparison of 

patient-controlled on-demand fentanyl delivered epidurally or intravenously. Anaesthesia. 

1991;46(6):438-441. 

298. Welchew EA, Thornton JA. Continuous thoracic epidural fentanyl. A comparison of epidural 

fentanyl with intramuscular papaveretum for postoperative pain. Anaesthesia. 1982;37(3):309-

316. 

299. Whiteside R, Jones D, Bignell S, Lang C, Lo SK. Epidural ropivacaine with fentanyl following 

major gynaecological surgery: the effect of volume and concentration on pain relief and motor 

impairment. British Journal of Anaesthesia. 2000;84(6):720-724. 

300. Wright PMC, George KA. Extradural fentanyl-bupivacaine compared with patient controlled 

analgesia using i.v. morphine after upper abdominal surgery. British Journal of Anaesthesia. 

1992;69(2):219P-220P. 

301. Yardeni IZ, Shavit Y, Bessler H, Mayburd E, Grinevich G, Beilin B. Comparison of 

postoperative pain management techniques on endocrine response to surgery: a randomised 

controlled trial. International Journal Of Surgery. 2007;5(4):239-243. 

302. Yau G, Gregory MA, Gin T, Oh TE. Obstetric epidural analgesia with mixtures of bupivacaine, 

adrenaline and fentanyl. Anaesthesia. 1990;45(12):1020-1023. 

303. Yee I, Carstoniu J, Halpern S, Pittini R. A comparison of two doses of epidural fentanyl during 

caesarean section. Canadian Journal of Anaesthesia. 1993;40(8):722-725. 

304. Yegin A, Sanli S, Hadimioglu N, Akbas M, Karsli B. Intrathecal fentanyl added to hyperbaric 

ropivacaine for transurethral resection of the prostate. Acta Anaesthesiologica Scandinavica. 

2005;49(3):401-405. 

305. Yu PY, Gambling DR. A comparative study of patient-controlled epidural fentanyl and single 

dose epidural morphine for post-caesarean analgesia. Canadian Journal of Anaesthesia. 

1993;40(5 Pt 1):416-420. 

306. Reuben SS, Dunn SM, Duprat KM, O'Sullivan P. An intrathecal fentanyl dose-response study in 

lower extremity revascularization procedures. Anesthesiology. 1994;81(6):1371-1375. 

307. Sayegh RR, Sweet JA, Miller JP, Hayek SM. Electrical stimulation of the trigeminal ganglion and 

intrathecal drug delivery systems for the management of corneal neuropathic pain. Cornea. 

2016;35(4):576-577. 

308. Schwartz S, Isley M, Dalela S. Neuraxial labor analgesia for a ventilator-dependent parturient 

with ARDS. Reg Anesth Pain Med. 2016;41(5). 



49 

 

309. Sinatra RS, Goldstein R, Sevarino FB. The clinical effectiveness of epidural bupivacaine, 

bupivacaine with lidocaine, and bupivacaine with fentanyl for labor analgesia. Journal of Clinical 

Anesthesia. 1991;3(3):219-224; discussion 214. 

310. Steinberg ES, Adsumelli RS, Saunders TA, Mirza H. Successful epidural anesthesia for cesarean 

section for sextuplets. Anesthesia & Analgesia. 1998;86(6):1236-1238. 

311. Steinberg RB, Liu SS, Wu CL, et al. Comparison of ropivacaine-fentanyl patient-controlled 

epidural analgesia with morphine intravenous patient-controlled analgesia for perioperative 

analgesia and recovery after open colon surgery. Journal of Clinical Anesthesia. 2002;14(8):571-

577. 

312. Thomson CA, Becker DR, Messick JM, Jr., et al. Analgesia after thoracotomy: effects of epidural 

fentanyl concentration/infusion rate. Anesthesia & Analgesia. 1995;81(5):973-981. 

313. Tobias JD. Applications of intrathecal catheters in children. Paediatr Anaesth. 2000;10(4):367-

375. 

314. Tubic G. Epidural anesthesia to effectively manage pain and facilitate rehabilitation in a pediatric 

case of complex regional pain syndrome. Interventional Pain Management Reports. 

2018;2(6):202-212. 

315. Vaidya D, Merai B, Robalino J, Shevde K. Intrathecal hypobaric fentanyl with lidocaine for hip 

surgery. Canadian Journal of Anaesthesia. 1990;37(4 Pt 2):S60. 

316. Wong CA, Scavone BM, Peaceman AM, et al. The risk of cesarean delivery with neuraxial 

analgesia given early versus late in labor. New England Journal of Medicine. 2005;352(7):655-

665. 

317. Wu CL, Jani ND, Perkins FM, Barquist E. Thoracic epidural analgesia versus intravenous 

patient-controlled analgesia for the treatment of rib fracture pain after motor vehicle crash. 

Journal of Trauma-Injury Infection & Critical Care. 1999;47(3):564-567. 

318. Zapp J, Thorne T. Comfortable labor with intrathecal narcotics. Military Medicine. 

1995;160(5):217-219. 

319. Khanna A, Saxena R, Dutta A, Ganguly N, Sood J. Comparison of ropivacaine with and without 

fentanyl vs bupivacaine with fentanyl for postoperative epidural analgesia in bilateral total knee 

replacement surgery. Journal of Clinical Anesthesia. 2017;37:7-13. 

320. Lim Y, Sia AT, Ocampo CE. Comparison of intrathecal levobupivacaine with and without 

fentanyl in combined spinal epidural for labor analgesia. Medical Science Monitor. 

2004;10(7):PI87-91. 

321. Liu SS, Allen HW, Olsson GL. Patient-controlled epidural analgesia with bupivacaine and 

fentanyl on hospital wards: prospective experience with 1,030 surgical patients. Anesthesiology. 

1998;88(3):688-695. 

322. Abdel Aziz A, Elfeky EM. Caudal analgesia in pediatrics with fentanyl, dexmedetomidine, 

dexamethasone as adjuvant to local anesthetics: A comparative study. Reg Anesth Pain Med. 

2015;40(5):e192. 

323. Abdelfatah AM, Fawaz AA, Al-Azazi HM. The postoperative analgesic effect of intrathecal 

fentanyl versus midazolam in knee arthroscopy. Egyptian Journal of Anaesthesia. 

2003;19(2):173-177. 

324. Aboghanima M, Sabry A, Ahmad Sabry MH. Sedation with iintrathecal clonidine versus fentanyl 

with bupivacaine in elective cesarean section in a sample of Egyptian parturient. Anesth Analg. 

2016;123(3):233-234. 



50 

 

325. Ackerman WE, Juneja MM, Colclough GW, Guiler JM, Guiler DS. A comparison of epidural 

fentanyl, buprenorphine and butorphanol for the management of post-cesarean section pain. 

Anesthesiology Review. 1989;16(3):37-40. 

326. Afolayan JM, Olajumoke TO, Amadasun FE, Edomwonyi NP. Intrathecal tramadol versus 

intrathecal fentanyl for visceral pain control during bupivacaine subarachnoid block for open 

appendicectomy. Nigerian Journal of Clinical Practice. 2014;17(3):324-330. 

327. Agrawal A, Agrawal S, Asthana V, Payal YS, Sharma J, Gupta V. Comparison of intrathecal 

fentanyl and sufentanil in addition to bupivacaine for caesarean section under spinal anaesthesia. 

Journal of Anaesthesiology Clinical Pharmacology. 2009;25(2):154-156. 

328. Ahirwar A, Prakash R, Kushwaha BB, et al. Patient controlled epidural labour analgesia (PCEA): 

A comparison between ropivacaine, ropivacaine-fentanyl and ropivacaine-clonidine. Journal of 

Clinical and Diagnostic Research JCDR. 2014;8(8):GC09-13. 

329. Ahuja S, Aggarwal M, Joshi N, Chaudhry S, Madhu SV. Efficacy of caudal clonidine and 

fentanyl on analgesia, neuroendocrine stress response and emergence agitation in children 

undergoing lower abdominal surgeries under general anaesthesia with sevoflurane. Journal of 

Clinical and Diagnostic Research JCDR. 2015;9(9):UC01-05. 

330. Ahuja S, Yadav S, Joshi N, Chaudhary S, Madhu SV. Efficacy of caudal fentanyl and ketamine 

on post-operative pain and neuroendocrine stress response in children undergoing infraumbilical 

and perineal surgery: A pilot study. Journal of Anaesthesiology Clinical Pharmacology. 

2015;31(1):104-109. 

331. Alansary AM, Elbeialy MAK. Dexmedetomidine versus fentanyl added to bupivacaine for 

epidural analgesia in combination with general anesthesia for elective lumbar disc operations: A 

prospective, randomized double-blinded study. Saudi journal of anaesthesia. 2019;13(2):119-

125. 

332. Andreotti B, Karakosta A, Liosi A, Pouliou A, Chapsa C, Anastasiou E. Intrathecal tramadol and 

clonidine added to levobupivacaine provide greater analgesic effect after orthopaedic procedures 

under spinal anaesthesia, compared to fentanyl or tramadol alone. Reg Anesth Pain Med. 

2012;37(5):E212. 

333. Antipin E, Uvarov D, Nedashkovsky E, Kushev I, Tsariov A, Sosnin M. Lumbar paravertebral 

block as an alternative method of analgesia in the first stage of labor. European Journal of 

Anaesthesiology. 2014;31:183. 

334. Arya AKR, Singh M. Comparison of efficacy of epidural fentanyl and pentazocine for lower limb 

orthopedic surgeries. Journal of Clinical Orthopaedics and Trauma. 2010;1(2):92-94. 

335. Bailey PD, Rose JB, Keswani SG, Adzick NS, Galinkin JL. Does the use of fentanyl in epidural 

solutions for postthoracotomy pain management in neonates affect surgical outcome? Journal of 

Pediatric Surgery. 2005;40(7):1118-1121. 

336. Bajwa SJ, Arora V, Kaur J, Singh A, Parmar SS. Comparative evaluation of dexmedetomidine 

and fentanyl for epidural analgesia in lower limb orthopedic surgeries. Saudi journal of 

anaesthesia. 2011;5(4):365-370. 

337. Baris S, Karakaya D, Kelsaka E, Guldogus F, Ariturk E, Tur A. Comparison of fentanyl-

bupivacaine or midazolam-bupivacaine mixtures with plain bupivacaine for caudal anaesthesia in 

children. Paediatr Anaesth. 2003;13(2):126-131. 

338. Barrington MJ, Olive D, Low K, Scott DA, Brittain J, Choong P. Continuous femoral nerve 

blockade or epidural analgesia after total knee replacement: a prospective randomized controlled 

trial. Anesthesia & Analgesia. 2005;101(6):1824-1829. 



51 

 

339. Berti M, Casati A, Fanelli G, et al. 0.2% ropivacaine with or without fentanyl for patient-

controlled epidural analgesia after major abdominal surgery: a double-blind study. Journal of 

Clinical Anesthesia. 2000;12(4):292-297. 

340. Bhargava S, Tamaskar A, Chakravarty N, Shende S, Shidhaye RV. Comparative study of thoracic 

epidural fentanyl with sufentanil for postoperative pain relief in thoracic surgery. Anaesthesia, 

Pain and Intensive Care. 2014;18(3):260-264. 

341. Bharti N, Batra YK, Negi SL. Efficacy of intrathecal midazolam versus fentanyl for endoscopic 

urology surgery: Research. Southern African Journal of Anaesthesia and Analgesia. 

2015;21(2):13-16. 

342. Bharti N, Pokale SN, Bala I, Gupta V. Analgesic efficacy of dexmedetomidine versus fentanyl as 

an adjunct to thoracic epidural in patients undergoing upper abdominal surgery: A randomized 

controlled trial. Southern African Journal of Anaesthesia and Analgesia. 2018;24(1):16-21. 

343. Bindra TK, Kumar P, Jindal G. Postoperative Analgesia with Intrathecal Nalbuphine versus 

Intrathecal Fentanyl in Cesarean Section: A Double-Blind Randomized Comparative Study. 

Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2018;12(2):561-565. 

344. Birowo P, Johanes C, Rasyid N, Pryambodho P. The safety and efficacy between paravertebral 

nerve block anesthesia and spinal anesthesia in performing percutaneous nephrolithotomy. J 

Endourol. 2014;28:A146. 

345. Bisht S, Rashmi D. Comparison of intrathecal fentanyl and nalbuphine: A prospective 

randomized controlled study in patients undergoing total abdominal hysterectomy. Anaesthesia, 

Pain and Intensive Care. 2017;21(2):194-198. 

346. Bois S, Couture P, Boudreault D, et al. Epidural analgesia and intravenous patient-controlled 

analgesia result in similar rates of postoperative myocardial ischemia after aortic surgery. 

Anesthesia & Analgesia. 1997;85(6):1233-1239. 

347. Boucher C, Girard M, Drolet P, Grenier Y, Bergeron L, Le Truong HH. Intrathecal fentanyl does 

not modify the duration of spinal procaine block. Canadian Journal of Anaesthesia. 

2001;48(5):466-469. 

348. Breen TW, Giesinger CM, Halpern SH. Comparison of epidural lidocaine and fentanyl to 

intrathecal sufentanil for analgesia in early labour. International Journal of Obstetric Anesthesia. 

1999;8(4):226-230. 

349. Bremerich DH, Fetsch N, Zwissler BC, Meininger D, Gogarten W, Byhahn C. Comparison of 

intrathecal bupivacaine and levobupivacaine combined with opioids for Caesarean section. 

Current Medical Research & Opinion. 2007;23(12):3047-3054. 

350. Butkovic D, Kralik S, Matolic M, Kralik M, Toljan S, Radesic L. Postoperative analgesia with 

intravenous fentanyl PCA vs epidural block after thoracoscopic pectus excavatum repair in 

children. British Journal of Anaesthesia. 2007;98(5):677-681. 

351. Caldwell LE, Rosen MA, Shnider SM. Subarachnoid morphine and fentanyl for labor analgesia. 

Efficacy and adverse effects. Regional Anesthesia. 1994;19(1):2-8. 

352. Canovas L, López Soto C, Castro Bande M, Rodríguez AB, Pérez Arviza L. Contribution of 

ultrasound-guided transversus abdominis plane block after cesarean section: A randomised trial. 

European Journal of Pain Supplements. 2011;5(1):99. 

353. Celleno D, Capogna G, Costantino P, Zangrillo A. Comparison of fentanyl with clonidine as 

adjuvants for epidural analgesia with 0.125% bupivacaine in the first stage of labor: a preliminary 

report. International Journal of Obstetric Anesthesia. 1995;4(1):26-29. 



52 

 

354. Chatrath V, Khetarpal R, Sharma S, Kumari P, Sudha, Bali K. Fentanyl versus tramadol with 

levobupivacaine for combined spinal-epidural analgesia in labor. Saudi journal of anaesthesia. 

2015;9(3):263-267. 

355. Chen SY, Liu FL, Cherng YG, et al. Patient-controlled epidural levobupivacaine with or without 

fentanyl for post-cesarean section pain relief. Biomed Res Int. 2014;2014:965152. 

356. Chertin B, Zeldin A, Kocherov S, Ioscovich A, Ostrovsky IA, Gozal Y. Use of Caudal Analgesia 

Supplemented with Low Dose of Morphine in Children Who Undergo Renal Surgery. Current 

Urology. 2016;9(3):132-137. 

357. Chetty S, Paruk F, Kamerman P. Low dose intrathecal morphine reduces post-operative opioid 

requirements after caesarean section. Anesth Analg. 2016;123(3):245-246. 

358. Cohen M, Aquino M. Anesthetic management of term pregnant patient undergoing a non-

abdominal surgery. Reg Anesth Pain Med. 2016;41(5). 

359. Cohen S, Amar D, Pantuck CB, Pantuck EJ, Goodman EJ, Leung DH. Epidural analgesia for 

labour and delivery: fentanyl or sufentanil? Canadian Journal of Anaesthesia. 1996;43(4):341-

346. 

360. Cohen S, Amar D, Pantuck EJ, Singer N, Divon M. Decreased incidence of headache after 

accidental dural puncture in caesarean delivery patients receiving continuous postoperative 

intrathecal analgesia. Acta Anaesthesiologica Scandinavica. 1994;38(7):716-718. 

361. Cohen SE, Subak LL, Brose WG, Halpern J. Analgesia after cesarean delivery: patient 

evaluations and costs of five opioid techniques. Regional Anesthesia. 1991;16(3):141-149. 

362. Cohen SE, Tan S, Albright GA, Halpern J. Epidural fentanyl/bupivacaine mixtures for obstetric 

analgesia. Anesthesiology. 1987;67(3):403-407. 

363. Constant I, Gall O, Gouyet L, Chauvin M, Murat I. Addition of clonidine or fentanyl to local 

anaesthetics prolongs the duration of surgical analgesia after single shot caudal block in children. 

British Journal of Anaesthesia. 1998;80(3):294-298. 

364. Cook RJ, Neerhut R, Thomas DG. Does combined epidural lignocaine and fentanyl provide better 

anaesthesia for ESWL than lignocaine alone? Anaesthesia & Intensive Care. 1991;19(3):357-364. 

365. Cowan CM, Kendall JB, Barclay PM, Wilkes RG. Comparison of intrathecal fentanyl and 

diamorphine in addition to bupivacaine for caesarean section under spinal anaesthesia. British 

Journal of Anaesthesia. 2002;89(3):452-458. 

366. Cucchiaro G, Adzick SN, Rose JB, Maxwell L, Watcha M. A comparison of epidural 

bupivacaine-fentanyl and bupivacaine-clonidine in children undergoing the Nuss procedure. 

Anesthesia & Analgesia. 2006;103(2):322-327, table of contents. 

367. De Souza Martins CA, De Aragão PW, De Oliveira Prazeres J, De Souza Martins MMR. 

Epidural caudal block: Evaluation of length of analgesia with the association of lidocaine, 

fentanyl and clonidine. Revista Brasileira de Anestesiologia. 2004;54(4):501-505. 

368. Dhashmana S, Tiwari T. Hypobaric ropivacaine (0.1%) in spinal anesthesia with or without low-

dose clonidine or fentanyl for anorectal surgery. Reg Anesth Pain Med. 2017;42(5):e112. 

369. El Aish KA, Tafish R, Zourob H. Morphine versus fentanyl for spinal post-caesarean analgesia: a 

randomised controlled trial. Lancet. 2018;391 Suppl 2:S20. 

370. Elfawal SM, Abdelaal WA, Hosny MR. A comparative study of dexmedetomidine and fentanyl 

as adjuvants to levobupivacaine for caudal analgesia in children undergoing lower limb 

orthopedic surgery. Saudi journal of anaesthesia. 2016;10(4):423-427. 



53 

 

371. El-Feky EM, Abd El Aziz AA. Fentanyl, dexmedetomidine, dexamethasone as adjuvant to local 

anesthetics in caudal analgesia in pediatrics: A comparative study. Egyptian Journal of 

Anaesthesia. 2015;31(2):175-180. 

372. El-Kerdawy H, Farouk A. Labor analgesia in preeclampsia: remifentanil patient controlled 

intravenous analgesia versus epidural analgesia. Middle East Journal of Anesthesiology. 

2010;20(4):539-545. 

373. Enever GR, Noble HA, Kolditz D, Valentine S, Thomas TA. Epidural infusion of diamorphine 

with bupivacaine in labour. A comparison with fentanyl and bupivacaine. Anaesthesia. 

1991;46(3):169-173. 

374. Erhan E, Ugur G, Anadolu O, Saklayan M, Ozyar B. General anaesthesia or spinal anaesthesia for 

outpatient urological surgery. European Journal of Anaesthesiology. 2003;20(8):647-652. 

375. Farzi F, Mirmansouri A, Forghanparast K, Heydarzadeh A, Abdollahzadeh M, Jahanyar 

Moghadam F. Addition of intrathecal fentanyl or meperidine to lidocaine and epinephrine for 

spinal anesthesia in elective cesarean delivery. Anesthesiology & Pain Medicine. 

2014;4(1):e14081. 

376. Fayed NA, Abo El-Wafa HB, Gab-Alla NM, Yassen KA, Lotfy ME. Comparison between 

intravenous patient controlled analgesia and patient controlled epidural analgesia in cirrhotic 

patients after hepatic resection. Middle East Journal of Anesthesiology. 2014;22(5):467-476. 

377. Fleischer M, Marini CP, Statman R, Capella J, Shevde K. Local anesthesia is superior to spinal 

anesthesia for anorectal surgical procedures. American Surgeon. 1994;60(11):812-815. 

378. Gautam SKS, Das PK, Agarwal A, et al. Comparative Evaluation of Continuous Thoracic 

Paravertebral Block and Thoracic Epidural Analgesia Techniques for Post-operative Pain Relief 

in Patients Undergoing Open Nephrectomy: A Prospective, Randomized, Single-blind Study. 

Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2017;11(2):359-364. 

379. Gelmanas A, Macas A, Gelman D, Rimaitis K. Postoperative pain management after hip 

replacement: Efficiency comparison of epidural analgesia and continuous lumbar plexus block. 

Reg Anesth Pain Med. 2010;35(5):E163-E164. 

380. Glass PS, Estok P, Ginsberg B, Goldberg JS, Sladen RN. Use of patient-controlled analgesia to 

compare the efficacy of epidural to intravenous fentanyl administration. Anesthesia & Analgesia. 

1992;74(3):345-351. 

381. Goh JL, Evans SF, Pavy TJ. Patient-controlled epidural analgesia following caesarean delivery: a 

comparison of pethidine and fentanyl. Anaesthesia & Intensive Care. 1996;24(1):45-50. 

382. Goodarzi M. Comparison of epidural morphine, hydromorphone and fentanyl for postoperative 

pain control in children undergoing orthopaedic surgery. Paediatr Anaesth. 1999;9(5):419-422. 

383. Grabowska-Gaweł A, Porzych K, Wiśniewski J. Continuous epidural analgesia for pain relief in 

patients with peripheral arterial ischemia. Chirurgia Polska. 2004;6(1):45-50. 

384. Guinard JP, Carpenter RL, Chassot PG. Epidural and intravenous fentanyl produce equivalent 

effects during major surgery. Anesthesiology. 1995;82(2):377-382. 

385. Gupta R, Verma R, Bogra J, Kohli M, Raman R, Kushwaha JK. A Comparative study of 

intrathecal dexmedetomidine and fentanyl as adjuvants to Bupivacaine. Journal of 

Anaesthesiology Clinical Pharmacology. 2011;27(3):339-343. 

386. Gupta S, Sampley S, Kathuria S, Katyal S. Intrathecal sufentanil or fentanyl as adjuvants to low 

dose bupivacaine in endoscopic urological procedures. Journal of Anaesthesiology Clinical 

Pharmacology. 2013;29(4):509-515. 



54 

 

387. Gurunath BB, Madhusudhana R. Postoperative analgesic efficacy of intrathecal fentanyl 

compared to nalbuphine with bupivacaine in spinal anesthesia for lower abdominal surgeries. 

Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2018;12(2):535-538. 

388. Hassan W, Nayan AM, Hassan AA, Zaini RHM. Comparison of single-shot intrathecal morphine 

injection and continuous epidural bupivacaine for post-operative analgaesia after elective 

abdominal hysterectomy. The Malaysian Journal of Medical Science. 2017;24(6):21-28. 

389. Hassani V, Movassaghi G, Safaian R, et al. Bupivacaine-sufentanil versus bupivacaine-fentanyl 

in spinal anesthesia of patients undergoing lower extremity surgery. Anesthesiology & Pain 

Medicine. 2014;4(2):e12091. 

390. Honarmand A, Safavi MR, Habibzadeh MR. Postoperative analgesic and adverse effects of two 

low doses of intrathecal neostigmine and its influence on spinal bupivacaine anaesthesia after 

knee arthroscopy. Acute Pain. 2009;11(1):31-37. 

391. Honet JE, Arkoosh VA, Norris MC, Huffnagle HJ, Silverman NS, Leighton BL. Comparison 

among intrathecal fentanyl, meperidine, and sufentanil for labor analgesia. Anesthesia & 

Analgesia. 1992;75(5):734-739. 

392. Irfanulla M, Shenoy T, Ranjan RK. A comparative study of caudal butorphanol and fentanyl for 

alleviating post-operative pain in infraumbilical procedures in children below 3 years of age. 

Asian Journal of Pharmaceutical and Clinical Research. 2019;12(1):336-341. 

393. Jabalameli M, Asadzadeh B. Bispectral index values during spinal anesthesia using hyperbaric 

bupivacaine with intrathecal or intravenous fentanyl for cesarean section. Journal of Research in 

Medical Sciences. 2012;17(SUPPL.2):S223-S228. 

394. Jacobson L, Chabal C, Mariano AJ, Chaney EF. Persistent low-back pain is real. However, 

diagnostic spinal injections are not helpful in its evaluation. Clinical Journal of Pain. 

1992;8(3):237-241. 

395. Jandial K, Kapoor BB, Jamwal A, Gupta V. A comparative evaluation of calcitonin, 

dexmedetomidine and fentanyl used as adjuvants to 0.5% hyperbaric bupivacaine in spinal 

anaesthesia for lower limb surgeries. JK Science. 2018;20(2):84-89. 

396. Jeon HR, Chae WS, Lee SJ, et al. A comparison of sufentanil and fentanyl for patient-controlled 

epidural analgesia in arthroplasty. Korean J Anesthesiol. 2011;60(1):41-46. 

397. Kannojia UK, Meena RK, Paswan AK, Meena K, Prakash S, Loha S. Comparison of caudal 

dexmedetomidine and fentanyl combined with bupivacaine in pediatric patients undergoing 

urogenital surgery. Anaesthesia, Pain and Intensive Care. 2017;21(2):204-211. 

398. Karadjova D, Shosholceva M, Spasovski S, et al. Intravenous patient controlled analgesia with 

remifentanil versus continuous epidural for labor analgesia. Anesth Analg. 2016;123(3):257. 

399. Karakan M, Tahtaci N, Goksu S. Synergistic effect of intrathecal bupivacaine and fentanyl in 

spinal anesthesia. Gazi Medical Journal. 1999;10(3):100-105. 

400. Karaman S, Gunusen I, Uyar M, Biricik E, Firat V. The effects of morphine and fentanyl alone or 

in combination added to intrathecal bupivacaine in spinal anesthesia for cesarean section. Agri 

Derg. 2011;23(2):57-63. 

401. Katiyar S, Dwivedi C, Tipu S, Jain RK. Comparison of different doses of magnesium sulphate 

and fentanyl as adjuvants to bupivacaine for infraumbilical surgeries under subarachnoid block. 

Indian Journal of Anaesthesia. 2015;59(8):471-475. 



55 

 

402. Kawaraguchi Y, Otomo T, Ota C, Uchida N, Taniguchi A, Inoue S. A prospective, double-blind, 

randomized trial of caudal block using ropivacaine 0.2% with or without fentanyl 1 microg kg-1 

in children. British Journal of Anaesthesia. 2006;97(6):858-861. 

403. Kazim M, Kothari V, Priyadarshi S, Mistry T, Prajapati R, Mathur R. A comparative study to 

assess the effect of dexmedetomidine and fentanyl as an adjuvant to ropivacaine for epidural 

anesthesia in percutaneous nephrolithotomy. Anaesthesia, Pain and Intensive Care. 

2017;21(1):59-64. 

404. Kesriklioǧlu A, Duman A, Öztin Öǧün C, Reisli R, Ökesli S. The comparison of bupivacaine-

tramadol combination with bupivacaine-fentanyl and plain bupivacaine in epidural anesthesia. 

Anestezi Dergisi. 2002;10(2):105-110. 

405. Khaled GM, Sabry AI. Outcomes of intrathecal analgesia in multiparous women undergoing 

normal vaginal delivery: A randomised controlled trial. Indian Journal of Anaesthesia. 

2020;64(2):109-117. 

406. Khan AL, Singh RB, Tripathi RK, Choubey S. A comparative study between intrathecal 

dexmedetomidine and fentanyl as adjuvant to intrathecal bupivacaine in lower abdominal 

surgeries: A randomized trial. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2015;9(2):139-

148. 

407. Khan MAH, Pillai A, Dave NM, Kamdar BM. Epidural analgesia during labour-comparison of 

continuous infusion of 0.125% bupivacaine V/s 0.0625% bupivacaine/0.0001% fentanyl. Journal 

of Anaesthesiology Clinical Pharmacology. 2004;20(3):267-271. 

408. Khatavkar SS, Lonkar SS, Panchal PB, Thatte WS, Nagendra S, Tewari D. The efficacy of 

ropivacaine-fentanyl versus ropivacaine-clonidine for pre-emptive caudal anesthesia in children. 

Anaesthesia, Pain and Intensive Care. 2016;20(1):54-58. 

409. Khezri MB, Yaghobi S, Hajikhani M, Asefzadeh S. Comparison of postoperative analgesic effect 

of intrathecal magnesium and fentanyl added to bupivacaine in patients undergoing lower limb 

orthopedic surgery. Acta Anaesthesiologica Taiwanica: Official Journal of the Taiwan Society of 

Anesthesiologists. 2012;50(1):19-24. 

410. Kim JA, Kim TH, Yang M, et al. Is intravenous patient controlled analgesia enough for pain 

control in patients who underwent thoracoscopy? Journal of Korean Medical Science. 

2009;24(5):930-935. 

411. Kim NY, Kim SY, Ju HM, Kil HK. Selective spinal anesthesia using 1 mg of bupivacaine with 

opioid in elderly patients for transurethral resection of prostate. Yonsei Medical Journal. 

2015;56(2):535-542. 

412. Kim SY, Cho JE, Hong JY, Koo BN, Kim JM, Kil HK. Comparison of intrathecal fentanyl and 

sufentanil in low-dose dilute bupivacaine spinal anaesthesia for transurethral prostatectomy. 

British Journal of Anaesthesia. 2009;103(5):750-754. 

413. Kiran S, Jinjil K, Tandon U, Kar S. Evaluation of dexmedetomidine and fentanyl as additives to 

ropivacaine for epidural anesthesia and postoperative analgesia. Journal of Anaesthesiology 

Clinical Pharmacology. 2018;34(1):41-45. 

414. Kirdemir P. The effects of addition fentanyl or morphine to bupivacaine in spinal anesthesia for 

elective cesarean. Reg Anesth Pain Med. 2015;40(5):e129. 

415. Kizilarslan S, Kuvaki B, Onat U, Sagiroglu E. Epidural fentanyl-bupivacaine compared with 

clonidine-bupivacaine for analgesia in labour. European Journal of Anaesthesiology. 

2000;17(11):692-697. 



56 

 

416. Kjolhede P, Bergdahl O, Borendal Wodlin N, Nilsson L. Effect of intrathecal morphine and 

epidural analgesia on postoperative recovery after abdominal surgery for gynecologic 

malignancy: an open-label randomised trial. BMJ Open. 2019;9(3):e024484. 

417. Krobot R, Premužić J, Grbčić P, Vucelić N. Unilateral bupivacaine-fentanyl or bupivacaine-

sufentanil spinal anaesthesia for arthroscopic knee surgery. Periodicum Biologorum. 

2011;113(2):235-238. 

418. Lane S, Evans P, Arfeen Z, Misra U. A comparison of intrathecal fentanyl and diamorphine as 

adjuncts in spinal anaesthesia for Caesarean section. Anaesthesia. 2005;60(5):453-457. 

419. Lee WK, Choi YS, Lee KY. Comparative evaluation of dexmedetomidine and fentanyl for 

epidural analgesia in pediatric orthopedic surgery. Reg Anesth Pain Med. 2015;40(5):e85. 

420. Li Z, Tian M, Zhang CY, et al. A Randomised Controlled Trial to Evaluate the Effectiveness of 

Intrathecal Bupivacaine Combined with Different Adjuvants (Fentanyl, Clonidine and 

Dexmedetomidine) in Caesarean Section. Drug Res (Stuttg). 2015;65(11):581-586. 

421. Lilker S, Rofaeel A, Balki M, Carvalho JC. Comparison of fentanyl and sufentanil as adjuncts to 

bupivacaine for labor epidural analgesia. Journal of Clinical Anesthesia. 2009;21(2):108-112. 

422. Lindow SW, Dhillon AR, Husaini SW, Russell IF. A randomised double-blind comparison of 

epidural fentanyl versus fentanyl and bupivicaine for pain relief in the second stage of labour. 

BJOG: An International Journal of Obstetrics & Gynaecology. 2004;111(10):1075-1080. 

423. Lo WK, Chong JL, Chen LH. Combined spinal epidural for labour analgesia--duration, efficacy 

and side effects of adding sufentanil or fentanyl to bupivacaine intrathecally vs plain bupivacaine. 

Singapore Medical Journal. 1999;40(10):639-643. 

424. Loper KA, Ready LB, Downey M, et al. Epidural and intravenous fentanyl infusions are 

clinically equivalent after knee surgery. Anesthesia & Analgesia. 1990;70(1):72-75. 

425. Madhava Reddy R, Prasad ND, Shankar RS. Spinal anaesthesia for single level spine surgery: 

Comparison between bupivacaine with fentanyl and bupivacaine with clonidine. Sri Lankan 

Journal of Anaesthesiology. 2019;27(1):47-52. 

426. Malek J, Kurzova A. Intrathecal fentanyl and sufentanil added to bupivacaine augments analgesia 

after surgical repair of hip fracture. Acute Pain. 2004;6(2):53-56. 

427. Matsutani N, Dejima H, Nakayama T, et al. Impact of pregabalin on early phase post-

thoracotomy pain compared with epidural analgesia. Journal of Thoracic Disease. 

2017;9(10):3766-3773. 

428. Meininger D, Byhahn C, Kessler P, et al. Intrathecal fentanyl, sufentanil, or placebo combined 

with hyperbaric mepivacaine 2% for parturients undergoing elective cesarean delivery. 

Anesthesia & Analgesia. 2003;96(3):852-858, table of contents. 

429. Mohamed AA, Fares KM, Mohamed SA. Efficacy of intrathecally administered 

dexmedetomidine versus dexmedetomidine with fentanyl in patients undergoing major abdominal 

cancer surgery. Pain physician. 2012;15(4):339-348. 

430. Nayagam HA, Singh NR, Singh HS. A prospective randomised double blind study of intrathecal 

fentanyl and dexmedetomidine added to low dose bupivacaine for spinal anesthesia for lower 

abdominal surgeries. Indian Journal of Anaesthesia. 2014;58(4):430-435. 

431. Negi S, Sen I, Arya V, Sharma A. Dexmedetomidine versus fentanyl as coadjuvants of balanced 

anaesthesia technique in renal transplant recipients. Middle East Journal of Anesthesiology. 

2014;22(6):549-557. 



57 

 

432. Ngamprasertwong P, Kumwilaisakmd K, Indrambarya T, Supbornsug K, Ngarmukos S. 

Combined spinal-epidural analgesia and epidural analgesia in labor: effect of intrathecal fentanyl 

vs. epidural bupivacaine as a bolus. Journal of the Medical Association of Thailand. 

2007;90(7):1368-1374. 

433. Niemi L, Pitkanen MT, Tuominen MK, Rosenberg PH. Comparison of intrathecal fentanyl 

infusion with intrathecal morphine infusion or bolus for postoperative pain relief after hip 

arthroplasty. Anesthesia & Analgesia. 1993;77(1):126-130. 

434. Nigam S, Rastogi S, Tyagi A, Bhandari R. A Comparative Study for the Analgesic Efficacy and 

Safety Profile of Fentanyl versus Clonidine as an Adjuvant to Epidural Ropivacaine 0.75% in 

Lower Abdominal Surgeries. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2017;11(3):692-

696. 

435. Park SJ, Shin S, Kim SH, Kim HW, Do HY, Choi YS. Comparison of dexmedetomidine and 

fentanyl as an adjuvant to ropivacaine for postoperative epidural analgesia in pediatric orthopedic 

surgery. Yonsei Medical Journal. 2017;58(3):650-657. 

436. Rauch E. Intrathecal hydromorphone for postoperative analgesia after cesarean delivery: A 

retrospective study. AANA Journal. 2012;80(SUPPL.4):S25-S32. 

437. Ravipati P, Isaac GA, Reddy PN, Krishna L, Supritha T. A Comparative Study between 

Intrathecal Isobaric Ropivacaine 0.75% Plus Dexmedetomidine and Isobaric Ropivacaine 0.75% 

Plus Fentanyl for Lower Limb Surgeries. Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 

2017;11(3):621-626. 

438. Refaat AI, Khafagy HF, El-sabae HH, Youssif MA. Efficacy of epidural dexamethasone versus 

fentanyl on postoperative analgesia. Anesth Analg. 2010;110(3):S338. 

439. Rutter DV, Skewes DG, Morgan M. Extradural opioids for postoperative analgesia. A double-

blind comparison of pethidine, fentanyl and morphine. British Journal of Anaesthesia. 

1981;53(9):915-920. 

440. Sawhney KY, Kundra S, Grewal A, Katyal S, Singh G, Kaur A. A randomized double blinded 

comparison of epidural infusion of bupivacaine, ropivacaine, bupivacaine-fentanyl, ropivacaine-

fentanyl for postoperative pain relief in lower limb surgeries. Journal of Clinical and Diagnostic 

Research JCDR. 2015;9(9):UC19-23. 

441. Seemann EA, Willis KD, Mueller ML, et al. Sufentanil versus fentanyl: efficacy and patient 

satisfaction with intrathecal pain management. Neuromodulation. 2012;15(3):194-198; discussion 

198. 

442. Shah OM, Bhat KM. Comparison of the efficacy and safety of morphine and fentanyl as 

adjuvants to bupivacaine in providing operative anesthesia and postoperative analgesia in 

subumblical surgeries using combined spinal epidural technique. Albang Maqalat Wa Abhat Fi 

Altahdir Waalinas. 2017;11(4):913-920. 

443. Shukla U, Prabhakar T, Malhotra K. Postoperative analgesia in children when using clonidine or 

fentanyl with ropivacaine given caudally. Journal of Anaesthesiology Clinical Pharmacology. 

2011;27(2):205-210. 

444. Sibilla C, Albertazz P, Zatelli R, Martinello R. Perioperative analgesia for caesarean section: 

comparison of intrathecal morphine and fentanyl alone or in combination. International Journal 

of Obstetric Anesthesia. 1997;6(1):43-48. 

445. Singh AP, Kaur R, Gupta R, Kumari A. Intrathecal buprenorphine versus fentanyl as adjuvant to 

0.75% ropivacaine in lower limb surgeries. Journal of Anaesthesiology Clinical Pharmacology. 

2016;32(2):229-233. 



58 

 

446. Singh V, Gupta LK, Singh GP. Comparison among intrathecal fentanyl and butorphanol in 

combination with bupivacaine for lower limb surgeries. Journal of Anaesthesiology Clinical 

Pharmacology. 2006;22(4):371-375. 

447. Suresh M, Kiran PU, Babu VK. A randomised, double blind, controlled study “to compare the 

effect of intrathecal 0.5% (Heavy) bupivacaine with dexmedetomidine (5Mg) and intrathecal 

0.5%(Heavy) bupivacaine with fentanyl (25Mg) in patients undergoing lower abdominal and 

gynaecological surgeries. Indian Journal of Pharmacology. 2013;45:S89. 

448. Szabova A, Sadhasivam S, Wang Y, Nick TG, Goldschneider K. Comparison of postoperative 

analgesia with epidural butorphanol/bupivacaine versus fentanyl/bupivacaine following pediatric 

urological procedures. Journal of Opioid Management. 2010;6(6):401-407. 

449. Tsueda K, Mosca PJ, Heine MF, et al. Mood during epidural patient-controlled analgesia with 

morphine or fentanyl. Anesthesiology. 1998;88(4):885-891. 

450. Vakkapatti M, Shenoy T, Bhat S. Comparison of a combination of caudal levobupivacaine with 

fentanyl and levobupivacaine alone for alleviating postoperative pain during infraumbilical 

procedures in children under 3 years. Open Pain Journal. 2019;12(1):19-25. 

451. Yoshii WY, Miller M, Rottman RL, et al. Fentanyl for epidural intravascular test dose in 

obstetrics. Regional Anesthesia. 1993;18(5):296-299. 

452. Yousef AA, Atef AM, Awais WM. Comparison of fentanyl versus meperidine as supplements to 

epidural clonidine-bupivacaine in patients with lower limb orthopedic surgery under combined 

spinal epidural anesthesia. BMC Anesthesiology. 2015;15:146. 

453. Kayacan N, Arici G, Karsli B, Bigat Z, Akar M. Patient-controlled epidural analgesia in labour: 

the addition of fentanyl or clonidine to bupivacaine. Agri Derg. 2004;16(3):59-66. 

454. Valairucha S, Maboonvanon P, Napachoti T, Sirivanasandha B, Suraseranuvongse S. Cost-

effectiveness of thoracic patient-controlled epidural analgesia using bupivacaine with fentanyl vs 

bupivacaine with morphine after thoracotomy and upper abdominal surgery. Journal of the 

Medical Association of Thailand. 2005;88(7):921-927. 

455. Badner NH, Reimer EJ, Komar WE, Moote CA. Low-dose bupivacaine does not improve 

postoperative epidural fentanyl analgesia in orthopedic patients. Anesthesia & Analgesia. 

1991;72(3):337-341. 

456. Buggy DJ, Hall NA, Shah J, Brown J, Williams J. Motor block during patient-controlled epidural 

analgesia with ropivacaine or ropivacaine/fentanyl after intrathecal bupivacaine for caesarean 

section. British Journal of Anaesthesia. 2000;85(3):468-470. 

457. Burgess FW, Wilcosky Jr B. Thoracic epidural anesthesia for transsternal thymectomy in 

myasthenia gravis. Anesth Analg. 1989;69(4):529-531. 

458. Chrubasik S, Chrubasik J, Pfisterer M, Hage R, Schulte-Monting J. Comparison of morphine with 

and without fentanyl for epidural analgesia after major abdominal surgery. Regional Anesthesia. 

1996;21(3):175-181. 

459. Cox CR, Serpell MG, Bannister J, Coventry DM, Williams DR. A comparison of epidural 

infusions of fentanyl or pethidine with bupivacaine in the management of postoperative pain. 

Anaesthesia. 1996;51(7):695-698. 

460. Domsky M, Tarantino D. Patient-controlled spinal analgesia for postoperative pain control. 

Anesthesia & Analgesia. 1992;75(3):453-455. 



59 

 

461. Dresner M, Freeman J, Calow C, Quinn A, Bamber J. Ropivacaine 0.2% versus bupivacaine 

0.1% with fentanyl: a double blind comparison for analgesia during labour. British Journal of 

Anaesthesia. 2000;85(6):826-829. 

462. Eldesuky HI, Ibrahim M, Ragab A. A randomized comparative study between selective walking 

spinal anesthesia and general anesthesia for anorectal surgeries in outpatient settings. Egyptian 

Journal of Anaesthesia. 2013;29(2):97-101. 

463. Elkaradawy SA, Elbanawy HS, Mahmoud K. Silent myocardial ischaemia in diabetic patients 

after general anaesthesia with 24 h intravenous opioids or with epidural analgesia. Egyptian 

Journal of Anaesthesia. 2011;27(4):279-286. 

464. Ellis JS, Jr., Ramamurthy S, Schoenfeld LS, Hoffman J, Walsh NE. Diagnostic epidural opioid 

technique. Clinical Journal of Pain. 1989;5(3):211-215. 

465. Ezhevskaya AA, Mlyavykh SG, Anderson DG. Effects of continuous epidural anesthesia and 

postoperative epidural analgesia on pain management and stress response in patients undergoing 

major spinal surgery. Spine. 2013;38(15):1324-1330. 

466. Ferrante FM, Barber MJ, Segal M, Hughes NJ, Datta S. 0.0625% bupivacaine with 0.0002% 

fentanyl via patient-controlled epidural analgesia for pain of labor and delivery. Clinical Journal 

of Pain. 1995;11(2):121-126. 

467. Ferrante FM, Fanciullo GJ, Grichnik KP, Vaisman J, Sacks GM, Concepcion MA. Regression of 

sensory anesthesia during continuous epidural infusions of bupivacaine and opioid for total knee 

replacement. Anesthesia & Analgesia. 1993;77(6):1179-1184. 

468. Gaffud MP, Bansal P, Lawton C, Velasquez N, Watson WA. Surgical analgesia for cesarean 

delivery with epidural bupivacaine and fentanyl. Anesthesiology. 1986;65(3):331-334. 

469. Gaiser RR, Lewin SB, Cheek TG, Gutsche BB. Effects of immediately initiating an epidural 

infusion in the combined spinal and epidural technique in nulliparous parturients. Regional 

Anesthesia & Pain Medicine. 2000;25(3):223-227. 

470. Gaitini LA, Somri M, Vaida SJ, et al. Does the addition of fentanyl to bupivacaine in caudal 

epidural block have an effect on the plasma level of catecholamines in children? Anesthesia & 

Analgesia. 2000;90(5):1029-1033. 

471. Garla PG, Navalgund AA, Krishnamurthy S, Navalgund K, Price GS. Epidural fentanyl for 

cesarean section in postpartal cardiomyopathy. West Virginia Medical Journal. 1990;86(1):11-13. 

472. Hayek SM, Sweet JA, Miller JP, Sayegh RR. Successful management of corneal neuropathic pain 

with intrathecal targeted drug delivery. Pain Medicine. 2016;17(7):1302-1307. 

473. Hore PJ, Silbert BS, Cook RJ, Beilby DS. A double-blind assessment of segmental sensory 

changes with epidural fentanyl versus epidural saline in patients undergoing extracorporeal 

shock-wave lithotripsy. Anesthesiology. 1990;72(4):603-606. 

474. Jacobson L, Chabal C. Prolonged relief of acute postamputation phantom limb pain with 

intrathecal fentanyl and epidural morphine. Anesthesiology. 1989;71(6):984-985. 

475. Jacobson L, Chabal C, Brody MC. Relief of persistent postamputation stump and phantom limb 

pain with intrathecal fentanyl. Pain. 1989;37(3):317-322. 

476. Kang FC, Tsai YC, Chang PJ, Chen TY. Subarachnoid fentanyl with diluted small-dose 

bupivacaine for cesarean section delivery. Acta Anaesthesiologica Sinica. 1998;36(4):207-214. 



60 

 

477. Kuberan A, Jain K, Bagga R, Makkar JK. The effect of spinal hyperbaric bupivacaine-fentanyl or 

hyperbaric bupivacaine on uterine tone and fetal heart rate in labouring women: a randomised 

controlled study. Anaesthesia. 2018;73(7):832-838. 

478. Lee JH, Chung KH, Lee JY, et al. Comparison of fentanyl and sufentanil added to 0.5% 

hyperbaric bupivacaine for spinal anesthesia in patients undergoing cesarean section. Korean J 

Anesthesiol. 2011;60(2):103-108. 

479. Lee YY, Muchhal K, Chan CK, Cheung AS. Levobupivacaine and fentanyl for spinal 

anaesthesia: a randomized trial. European Journal of Anaesthesiology. 2005;22(12):899-903. 

480. Leighton BL, DeSimone CA, Norris MC, Ben-David B. Intrathecal narcotics for labor revisited: 

the combination of fentanyl and morphine intrathecally provides rapid onset of profound, 

prolonged analgesia. Anesthesia & Analgesia. 1989;69(1):122-125. 

481. Mahran EA, Ibrahim WA. Is the combination of epidural clonidine-levobupivacaine has same 

analgesic efficacy and safety as the combination fentanyl-levobupivacaine after radical 

cystectomy? Egyptian Journal of Anaesthesia. 2014;30(2):143-147. 

482. Mohan M, Hayek SM, Lawrence MM. Intrathecal drug delivery system (IDDs) with fentanyl and 

bupivacaine for chronic nonmalignant pain: A case series (10589). Neuromodulation. 

2016;19(3):e22. 

483. Mulroy MF, Larkin KL, Hodgson PS, Helman JD, Pollock JE, Liu SS. A comparison of spinal, 

epidural, and general anesthesia for outpatient knee arthroscopy. Anesthesia & Analgesia. 

2000;91(4):860-864. 

484. Pirat A, Akpek E, Arslan G. Intrathecal versus IV fentanyl in pediatric cardiac anesthesia. 

Anesthesia & Analgesia. 2002;95(5):1207-1214, table of contents. 

485. Radwan T, Awad M, Fahmy R, El Emady M, Arafa M. Evaluation of analgesia by epidural 

magnesium sulphate versus fentanyl as adjuvant to levobupivacaine in geriatric spine surgeries. 

Randomized controlled study Evaluation of analgesia by epidural magnesium sulphate versus 

fentanyl. Egyptian Journal of Anaesthesia. 2017;33(4):357-363. 

486. Roh J, Lawrence MM. Successful management of cervical pain following a c1 fracture with 

intrathecal targeted drug delivery. Neuromodulation. 2017;20(7):e215. 

487. Schumann R, Rafique MB. Low-dose epidural anesthesia for cervical cerclage. Canadian Journal 

of Anaesthesia. 2003;50(4):424-425. 

488. Segal D, Assalia A, Weissman A, Edry R. Post-operative pain relief following laparoscopic 

abdominal surgery: General anesthesia versus combination with regional anesthesia using 

intrathecal Morphine and Fentanyl. European Journal of Anaesthesiology. 2011;28:201. 

489. Sokologorskiy S, Shifman E, Filippovitch G, Kokoev E. CSE for labor analgesia with and 

without intrathecal fentanyl. European Journal of Anaesthesiology. 2012;29:173. 

490. Sudarshan G, Browne BL, Matthews JN, Conacher ID. Intrathecal fentanyl for post-thoracotomy 

pain. British Journal of Anaesthesia. 1995;75(1):19-22. 

491. Sveticic G, Gentilini A, Eichenberger U, et al. Combinations of bupivacaine, fentanyl, and 

clonidine for lumbar epidural postoperative analgesia: a novel optimization procedure. 

Anesthesiology. 2004;101(6):1381-1393. 

492. Tiippana E, Nelskyla K, Nilsson E, Sihvo E, Kataja M, Kalso E. Managing post-thoracotomy 

pain: Epidural or systemic analgesia and extended care - A randomized study with an "as usual" 

control group. Scandinavian Journal of Pain. 2014;5(4):240-247. 



61 

 

493. Tolia G, Kumar A, Jain A, Pandey M. Low dose intrathecal bupivacaine with fentanyl for 

cesarean delivery. Journal of Anaesthesiology Clinical Pharmacology. 2008;24(2):201-204. 

494. Wong CA, Ratliff JT, Sullivan JT, Scavone BM, Toledo P, McCarthy RJ. A randomized 

comparison of programmed intermittent epidural bolus with continuous epidural infusion for 

labor analgesia. Anesthesia & Analgesia. 2006;102(3):904-909. 

495. Yektaz A. Postoperative analgesic characteristics of intrathecal adjuvant agents including 

ketamine, fentanyl, sufentanyl, neostigmine, dexmedetomidine, midazolame and droperidole and 

their effects on spinal anesthesia. Reg Anesth Pain Med. 2011;36(5):E226. 

496. Paech MJ. Patient controlled epidural analgesia during labour: choice of solution. International 

Journal of Obstetric Anesthesia. 1993;2(2):65-71. 

497. Weigl W, Bierylo A, Wielgus M, Krzemien-Wiczynska S, Kolacz M, Dabrowski MJ. 

Perioperative analgesia after intrathecal fentanyl and morphine or morphine alone for cesarean 

section: A randomized controlled study. Medicine. 2017;96(48):e8892. 

498. Akarsu T. Levobupivacaine plus fentanyl versus bupivacaine plus fentanyl in epidural anesthesia 

for lumbar disc surgery. Turkiye Klinikleri Journal of Medical Sciences. 2011;31(1):100-108. 

499. Alcantara LG, Marx GF. Cesarean section under epidural analgesia in a parturient with mitral 

valve prolapse. Anesthesia & Analgesia. 1987;66(9):902-903. 

500. Arora M, Kalaiselvan M. Comparison of efficacy of continuous epidural infusion of morphine, 

fentanyl and combination of morphine and fentanyl with bupivacaine for postoperative analgesia 

in children. Journal of Pain. 2010;11(4):S19. 

501. Axelrod EH, Alexander GD, Brown M, Schork MA. Procaine spinal anesthesia: a pilot study of 

the incidence of transient neurologic symptoms. Journal of Clinical Anesthesia. 1998;10(5):404-

409. 

502. Badner NH, Komar WE. Bupivacaine 0.1% does not improve post-operative epidural fentanyl 

analgesia after abdominal or thoracic surgery. Canadian Journal of Anaesthesia. 1992;39(4):330-

336. 

503. Batool K, Mumtaz MH, Ahmad RA. A comparison of post-operative analgesic and hemodynamic 

effects of extradural neostigmine plus fentanyl with fentanyl alone in patients of hysterectomy. 

Anaesthesia, Pain and Intensive Care. 2009;13(1):4-8. 

504. Batra YK, Rakesh SV, Panda NB, Lokesh VC, Subramanyam R. Intrathecal clonidine decreases 

propofol sedation requirements during spinal anesthesia in infants. Paediatr Anaesth. 

2010;20(7):625-632. 

505. Benzon HT, Wong CA, Wong HY, Brooke C, Wade L. The effect of low-dose bupivacaine on 

postoperative epidural fentanyl analgesia and thrombelastography. Anesthesia & Analgesia. 

1994;79(5):911-917. 

506. Biswas S, Verma R, Bhatia VK, Chaudhary AK, Chandra G, Prakash R. Comparison between 

thoracic epidural block and thoracic paravertebral block for post thoracotomy pain relief. Journal 

of Clinical and Diagnostic Research JCDR. 2016;10(9):UC08-UC12. 

507. Booth JV, Lindsay DR, Olufolabi AJ, El-Moalem HE, Penning DH, Reynolds JD. Subarachnoid 

meperidine (Pethidine) causes significant nausea and vomiting during labor. The Duke Women's 

Anesthesia Research Group. Anesthesiology. 2000;93(2):418-421. 

508. Buvanendran A, McCarthy RJ, Kroin JS, Leong W, Perry P, Tuman KJ. Intrathecal magnesium 

prolongs fentanyl analgesia: a prospective, randomized, controlled trial. Anesthesia & Analgesia. 

2002;95(3):661-666, table of contents. 



62 

 

509. Carr AS, Fear DW, Sikich N, Bissonnette B. Bupivacaine 0.125% produces motor block and 

weakness with fentanyl epidural analgesia in children. Canadian Journal of Anaesthesia. 

1998;45(11):1054-1060. 

510. Cohen S, Lowenwirt I, Pantuck CB, Amar D, Pantuck EJ. Bupivacaine 0.01% and/or epinephrine 

0.5 microg/ml improve epidural fentanyl analgesia after cesarean section. Anesthesiology. 

1998;89(6):1354-1361. 

511. Cohen S, Pantuck CB, Amar D, Burley E, Pantuck EJ. The primary action of epidural fentanyl 

after cesarean delivery is via a spinal mechanism. Anesthesia & Analgesia. 2002;94(3):674-679; 

table of contents. 

512. Cooley J, Jones J, Sharp C. Combined spinal epidural for cesearean delivery in osteogenesis 

imperfecta parturient with preeclampsia. Reg Anesth Pain Med. 2017;42(6). 

513. Cooper DE, DeLee JC, Ramamurthy S. Reflex sympathetic dystrophy of the knee. Treatment 

using continuous epidural anesthesia. Journal of Bone & Joint Surgery - American Volume. 

1989;71(3):365-369. 

514. Craig MG, Grant EN, Tao W, McIntire DD, Leveno KJ. A randomized control trial of 

bupivacaine and fentanyl versus fentanyl-only for epidural analgesia during the second stage of 

labor. Anesthesiology. 2015;122(1):172-177. 

515. Delaunay L, Leppert C, Dechaubry V, Levron JC, Liu N, Bonnet F. Epidural clonidine decreases 

postoperative requirements for epidural fentanyl. Regional Anesthesia. 1993;18(3):176-180. 

516. Donmez T, Erdem VM, Sunamak O, Erdem DA, Avaroglu HI. Laparoscopic total extraperitoneal 

repair under spinal anesthesia versus general anesthesia: a randomized prospective study. 

Therapeutics & Clinical Risk Management. 2016;12:1599-1608. 

517. Dorje P, Woodcock B, Adhikary G, Rodziewicz T, Lieberman J. Bilateral cervical nerve 

infiltration supplements epidural analgesia for sternotomy pain after lung volume reduction 

surgery. Journal of Cardiothoracic & Vascular Anesthesia. 2003;17(3):359-360. 

518. Gambling DR, Sharma SK, Ramin SM, et al. A randomized study of combined spinal-epidural 

analgesia versus intravenous meperidine during labor: impact on cesarean delivery rate. 

Anesthesiology. 1998;89(6):1336-1344. 

519. Geller E, Chrubasik J, Graf R, Chrubasik S, Schulte-Monting J. A randomized double-blind 

comparison of epidural sufentanil versus intravenous sufentanil or epidural fentanyl analgesia 

after major abdominal surgery. Anesthesia & Analgesia. 1993;76(6):1243-1250. 

520. Gluck D, Nair AK, Kamalam D. Cesarean section in patient with achondroplasia. Anesth Analg. 

2013;116. 

521. Goodman SR, Kim-Lo SH, Ciliberto CF, Ridley DM, Smiley RM. Epinephrine is not a useful 

addition to intrathecal fentanyl or fentanyl-bupivacaine for labor analgesia. Regional Anesthesia 

& Pain Medicine. 2002;27(4):374-379. 

522. Gottschalk A, Smith DS, Jobes DR, et al. Preemptive epidural analgesia and recovery from 

radical prostatectomy: a randomized controlled trial. Jama. 1998;279(14):1076-1082. 

523. Graham ME, McConville P. Von gierke disease and perioperative care of the parturient. Anesth 

Analg. 2013;116. 

524. Jain A, Jain K, Bhardawaj N. Analgesic efficacy of low-dose intrathecal neostigmine in 

combination with fentanyl and bupivacaine for total knee replacement surgery. Journal of 

Anaesthesiology Clinical Pharmacology. 2012;28(4):486-490. 



63 

 

525. Kinoshita J, Fushida S, Kaji M, et al. A randomized controlled trial of postoperative intravenous 

acetaminophen plus thoracic epidural analgesia vs. thoracic epidural analgesia alone after 

gastrectomy for gastric cancer. Gastric Cancer. 2019;22(2):392-402. 

526. Kohli M, Raval B, Chadha IA. Effects of oral clonidine and intrathecal fentanyl on intrathecal 

bupivacaine 0.5%. Journal of Anaesthesiology Clinical Pharmacology. 2008;24(1):35-38. 

527. Lee YY, Ngan Kee WD, Muchhal K, Chan CK. Randomized double-blind comparison of 

ropivacaine-fentanyl and bupivacaine-fentanyl for spinal anaesthesia for urological surgery. Acta 

Anaesthesiologica Scandinavica. 2005;49(10):1477-1482. 

528. Leo S, Ocampo CE, Lim Y, Sia AT. A randomized comparison of automated intermittent 

mandatory boluses with a basal infusion in combination with patient-controlled epidural analgesia 

for labor and delivery. International Journal of Obstetric Anesthesia. 2010;19(4):357-364. 

529. Lirzin JD, Jacquinot P, Jorrot JC, Dailland P, Conseiller C. Effect of diluting fentanyl on epidural 

bupivacaine during labor analgesia. Regional Anesthesia. 1989;14(6):279-281. 

530. Lubenow TR, Tanck EN, Hopkins EM, McCarthy RJ, Ivankovich AD. Comparison of patient-

assisted epidural analgesia with continuous-infusion epidural analgesia for postoperative patients. 

Regional Anesthesia. 1994;19(3):206-211. 

531. Mahon SV, Berry PD, Jackson M, Russell GN, Pennefather SH. Thoracic epidural infusions for 

post-thoracotomy pain: a comparison of fentanyl-bupivacaine mixtures vs. fentanyl alone. 

Anaesthesia. 1999;54(7):641-646. 

532. Malleeswaran S, Panda N, Mathew P, Bagga R. A randomised study of magnesium sulphate as an 

adjuvant to intrathecal bupivacaine in patients with mild preeclampsia undergoing caesarean 

section. International Journal of Obstetric Anesthesia. 2010;19(2):161-166. 

533. Marzouk S, Abd El-Hady N, Lotfy M, Darwish HM. The effect of three different doses of 

intrathecal MgSO4 on spinal opioid analgesia. Egyptian Journal of Anaesthesia. 2003;19(4):405-

409. 

534. Meister GC, D'Angelo R, Owen M, Nelson KE, Gaver R. A comparison of epidural analgesia 

with 0.125% ropivacaine with fentanyl versus 0.125% bupivacaine with fentanyl during labor. 

Anesthesia & Analgesia. 2000;90(3):632-637. 

535. Mhyre JM. Strategies to induce labor analgesia with epidural hydromorphone. International 

Journal of Obstetric Anesthesia. 2008;17(1):81-82. 

536. Misiran KB, Yahaya LS. The effectiveness of patient-controlled epidural analgesia with 

ropivacaine 0.165% with fentanyl 2.0 miroc g/ml or levobupivacaine 0.125% with fentanyl 2.0 

micro g/ml as a method of postoperative analgesia after major orthopaedic surgery. Middle East 

Journal of Anesthesiology. 2013;22(1):59-64. 

537. Mitra S, Ahuja N, Kulshrestha A, Anand L, Mehra R. Evaluation of analgesic efficacy of the 

combination of fentanyl with low dose bupivacaine vs ropivacaine using patient controlled 

epidural analgesia for control of labour pain- an indian perspective! Sri Lankan Journal of 

Anaesthesiology. 2015;23(2):61-65. 

538. Owen MD, Ozsarac O, Sahin S, Uckunkaya N, Kaplan N, Magunaci I. Low-dose clonidine and 

neostigmine prolong the duration of intrathecal bupivacaine-fentanyl for labor analgesia. 

Anesthesiology. 2000;92(2):361-366. 

539. Paech MJ, Pavy TJ, Orlikowski CE, Lim W, Evans SF. Postoperative epidural infusion: a 

randomized, double-blind, dose-finding trial of clonidine in combination with bupivacaine and 

fentanyl. Anesthesia & Analgesia. 1997;84(6):1323-1328. 



64 

 

540. Paech MJ, Westmore MD. Postoperative epidural fentanyl infusion--is the addition of 0.1% 

bupivacaine of benefit? Anaesthesia & Intensive Care. 1994;22(1):9-14. 

541. Panwar S, Govind PS, Duarah PJ, Mahajan HK, Korde SA. Comparative evaluation of 

ropivacaine and fentanyl versus ropivacaine and fentanyl with clonidine for postoperative 

epidural analgesia in total knee replacement surgery. Journal of Clinical and Diagnostic 

Research JCDR. 2017;11(9):UC09-UC12. 

542. Patil SS, Kudalkar AG, Tendolkar BA. Comparison of continuous epidural infusion of 0.125% 

ropivacaine with 1 mug/ml fentanyl versus 0.125% bupivacaine with 1 mug/ml fentanyl for 

postoperative analgesia in major abdominal surgery. Journal of Anaesthesiology Clinical 

Pharmacology. 2018;34(1):29-34. 

543. Pirbudak L, Balat O, Celik M, Ugur MG, Oner U. The effect of adding bupivacaine to intrathecal 

fentanyl on second stage labor analgesia. Pain Clinic. 2005;17(2):193-196. 

544. Rasooli S, Moslemi F, Parish M, Mahmoodpoor A, Sanaie S. Spinal anesthesia with minidose 

bupivacaine-fentanyl for cesarean section in preeclamptic parturients. Saudi Medical Journal. 

2008;29(3):460-462. 

545. Rastogi B, Gupta K, Rastogi A, Gupta PK, Singhal AB, Singh I. Hemiarthroplasty in high risk 

elderly patient under epidural anesthesia with 0.75% ropivacaine-fentanyl versus 0.5% 

bupivacaine-fentanyl: Clinical trial. Saudi journal of anaesthesia. 2013;7(2):142-145. 

546. Ratner EF, Hamilton CL. Anesthesia for cesarean section in a pituitary dwarf. Anesthesiology. 

1998;89(1):253-254. 

547. Reddy ACS, Singh N, Rao PB, Ramachandran TR, George SK, Bhumika N. Randomized double 

blind controlled study of ropivacaine versus bupivacaine in combined spinal epidural anesthesia. 

Anaesthesia, Pain and Intensive Care. 2013;17(2):158-161. 

548. Rostaing S, Bonnet F, Levron JC, Vodinh J, Pluskwa F, Saada M. Effect of epidural clonidine on 

analgesia and pharmacokinetics of epidural fentanyl in postoperative patients. Anesthesiology. 

1991;75(3):420-425. 

549. Sawi W, Choy YC. A comparative study of post operative analgesia, side effects profile and 

patient satisfaction using intrathecal fentanyl with and without morphine 0.1 mg in caesarean 

section. Middle East Journal of Anesthesiology. 2013;22(1):21-26. 

550. Singh AP. A comparative study of intrathecal bupivacaine with bupivacainetramadol and 

bupivacaine-fentanyl for post-operative pain relief in lower abdominal and lower limb surgeries. 

International Journal of Pharma and Bio Sciences. 2015;6(4):P752-P758. 

551. Zhao Q, Yan C, Fang B, et al. Efficacy and side effects comparison of bupivacain and 

ropivacaine with fentanyl for labor analgesia under combined spinal and epidural analgesia. 

International Journal of Clinical and Experimental Medicine. 2018;11(8):8003-8010. 

552. Kowalski S, Ong B, Bell D, et al. Postoperative analgesia and pulmonary function following 

upper abdominal surgery: Epidural fentanyl versus PCA morphine. Canadian Journal of 

Anaesthesia. 1992;39(5 II SUPPL.):A58. 

553. Agrawal A, Asthana V, Sharma JP, Gupta V. Efficacy of lipophilic vs lipophobic opioids in 

addition to hyperbaric bupivacaine for patients undergoing lower segment caeserean section. 

Albang Maqalat Wa Abhat Fi Altahdir Waalinas. 2016;10(3):420-424. 

554. Akkamahadevi P, Srinivas H, Siddesh A, Kadli N. Comparision of efficacy of sufentanil and 

fentanyl with low-concentration bupivacaine for combined spinal epidural labour analgesia. 

Indian Journal of Anaesthesia. 2012;56(4):365-369. 



65 

 

555. Banerjee S, Pattnaik SK. A comparative study between epidural butorphanol, nalbuphine, and 

fentanyl for post-operative analgesia in lower abdominal surgeries. Asian Journal of 

Pharmaceutical and Clinical Research. 2017;10(5):383-388. 

556. Benhamou D, Thorin D, Brichant JF, Dailland P, Milon D, Schneider M. Intrathecal clonidine 

and fentanyl with hyperbaric bupivacaine improves analgesia during cesarean section. Anesthesia 

& Analgesia. 1998;87(3):609-613. 

557. Booth JL, Ross VH, Nelson KE, Harris L, Eisenach JC, Pan PH. Epidural Neostigmine versus 

Fentanyl to Decrease Bupivacaine Use in Patient-controlled Epidural Analgesia during Labor: A 

Randomized, Double-blind, Controlled Study. Anesthesiology. 2017;127(1):50-57. 

558. Celleno D, Capogna G. Epidural fentanyl plus bupivacaine 0.125 per cent for labour: analgesic 

effects. Canadian Journal of Anaesthesia. 1988;35(4):375-378. 

559. Chestnut DH, Owen CL, Bates JN, Ostman LG, Choi WW, Geiger MW. Continuous infusion 

epidural analgesia during labor: a randomized, double-blind comparison of 0.0625% 

bupivacaine/0.0002% fentanyl versus 0.125% bupivacaine. Anesthesiology. 1988;68(5):754-759. 

560. Cho JE, Kim JY, Hong JY, Kil HK. The addition of fentanyl to 1.5 mg/ml ropivacaine has no 

advantage for paediatric epidural analgesia. Acta Anaesthesiologica Scandinavica. 

2009;53(8):1084-1087. 

561. Codero F, Vitalis M, Thikra S. A randomised controlled trial comparing the effect of adjuvant 

intrathecal 2 mg midazolam to 20 micrograms fentanyl on postoperative pain for patients 

undergoing lower limb orthopaedic surgery under spinal anaesthesia. African Health Sciences. 

2016;16(1):282-291. 

562. Concha M, Dagnino J, Cariaga M, Aguilera J, Aparicio R, Guerrero M. Analgesia after 

thoracotomy: epidural fentanyl/bupivacaine compared with intercostal nerve block plus 

intravenous morphine. Journal of Cardiothoracic & Vascular Anesthesia. 2004;18(3):322-326. 

563. Dauri M, Costa F, Servetti S, Sidiropoulou T, Fabbi E, Sabato AF. Combined general and 

epidural anesthesia with ropivacaine for renal transplantation. Minerva Anestesiologica. 

2003;69(12):876-884. 

564. Ellis DJ, Millar WL, Reisner LS. A randomized double-blind comparison of epidural versus 

intravenous fentanyl infusion for analgesia after cesarean section. Anesthesiology. 

1990;72(6):981-986. 

565. Flaishon R, Ekstein P, Matzkin H, Weinbroum AA. An evaluation of general and spinal 

anesthesia techniques for prostate brachytherapy in a day surgery setting. Anesthesia & 

Analgesia. 2005;101(6):1656-1658. 

566. Guinard JP, Mavrocordatos P, Chiolero R, Carpenter RL. A randomized comparison of 

intravenous versus lumbar and thoracic epidural fentanyl for analgesia after thoracotomy. 

Anesthesiology. 1992;77(6):1108-1115. 

567. Jalil NA, Omar M. Does ropivacaine 0.2% with fentanyl change the labour epidural profile? 

International Medical Journal. 2009;16(2):149-155. 

568. Kalra S, Saraswat N, Agnihotri GS. Comparison of efficacy of bupivacaine and fentanyl with 

bupivacaine and sufentanil for epidural labor analgesia. Saudi journal of anaesthesia. 

2010;4(3):178-181. 

569. Khan FA, Hamdani GA. Comparison of intrathecal fentanyl and buprenorphine in urological 

surgery. JPMA - Journal of the Pakistan Medical Association. 2006;56(6):277-281. 



66 

 

570. Krobot R, Bacak Kocman I, Premuzic J, Vucelic N, Grbcic P. Unilateral spinal anesthesia for 

knee arthroscopy: A comparison of hyperbaric bupivacaine 6 mg vs. hyperbaric bupivacaine 4 mg 

+ fentanyl 20 μg. European Journal of Anaesthesiology. 2009;26:112. 

571. Lauretti GR, Mattos AL, Reis MP, Pereira NL. Combined intrathecal fentanyl and neostigmine: 

therapy for postoperative abdominal hysterectomy pain relief. Journal of Clinical Anesthesia. 

1998;10(4):291-296. 

572. Lawlor MC, Johnson C. Anesthetic management of emergency cesarean delivery in a patient with 

Noonan and Eisenmenger syndromes: Case report. Regional Anesthesia. 1994;19(2):142-145. 

573. Lee BB, Ngan Kee WD, Lau WM, Wong AS. Epidural infusions for labor analgesia: a 

comparison of 0.2% ropivacaine, 0.1% ropivacaine, and 0.1% ropivacaine with fentanyl. 

Regional Anesthesia & Pain Medicine. 2002;27(1):31-36. 

574. Lejus C, Roussiere G, Testa S, Ganansia MF, Meignier M, Souron R. Postoperative extradural 

analgesia in children: comparison of morphine with fentanyl. British Journal of Anaesthesia. 

1994;72(2):156-159. 

575. Lirzin JD, Jacquinot P, Dailland P, et al. Controlled trial of extradural bupivacaine with fentanyl, 

morphine or placebo for pain relief in labour. British Journal of Anaesthesia. 1989;62(6):641-

644. 

576. Lovstad RZ, Stoen R. Postoperative epidural analgesia in children after major orthopaedic 

surgery. A randomised study of the effect on PONV of two anaesthetic techniques: low and high 

dose i.v. fentanyl and epidural infusions with and without fentanyl. Acta Anaesthesiologica 

Scandinavica. 2001;45(4):482-488. 

577. Massad IM, Khadra MM, Alkazaleh FA, Qatawneh AM, Saleh SS, Abu-Halaweh SA. 

Bupivacaine with meperidine versus bupivacaine with fentanyl for continuous epidural labor 

analgesia. Saudi Medical Journal. 2007;28(6):904-908. 

578. Nelson KE, Rauch T, Terebuh V, D'Angelo R. A comparison of intrathecal fentanyl and 

sufentanil for labor analgesia. Anesthesiology. 2002;96(5):1070-1073. 

579. Oden RV, Karagianes TG. Postoperative myocardial ischemia possibly masked by epidural 

fentanyl analgesia. Anesthesiology. 1991;74(5):941-943. 

580. Ozcan S, Ozer AB, Yasar MA, Erhan OL. Effects of combined general anesthesia and thoracic 

epidural analgesia on cytokine response in patients undergoing laparoscopic cholecystectomy. 

Nigerian Journal of Clinical Practice. 2016;19(4):436-442. 

581. Smith RL, Siddiqui N, Henderson T, Teresi J, Downey K, Carvalho JC. Analgesia for Medically 

Induced Second Trimester Termination of Pregnancy: A Randomized Trial. Journal of Obstetrics 

& Gynaecology Canada: JOGC. 2016;38(2):147-153. 

582. Sun X, Quinn T, Weissman C. Patterns of sedation and analgesia in the postoperative ICU 

patient. Chest. 1992;101(6):1625-1632. 

583. Syed Othman SR, Budiman M, Masdar A, Izaham A, Zainuddin MZ, Abdul Manap N. Sedative 

effect of intrathecal fentanyl during spinal anaesthesia in the elderly. Anesth Analg. 

2016;123(3):638. 

584. van Lersberghe C, Camu F, de Keersmaecker E, Sacre S. Continuous administration of fentanyl 

for postoperative pain: a comparison of the epidural, intravenous, and transdermal routes. Journal 

of Clinical Anesthesia. 1994;6(4):308-314. 



67 

 

585. Vincent RD, Jr., Chestnut DH, Choi WW, Ostman PL, Bates JN. Does epidural fentanyl decrease 

the efficacy of epidural morphine after cesarean delivery? Anesthesia & Analgesia. 

1992;74(5):658-663. 

586. Wilhelm AJ, Dieleman HG. Epidural fentanyl and sufentanil for intra- and postoperative 

analgesia. A randomized, double-blind comparison. Pharmacy World & Science. 1994;16(1):7-

12. 

587. Yap A, Monroe BR, Paganelli WC, Yarnell RW. Comparison of antiemetic and opioid use in 

patients undergoing cesarean section with spinal anesthesia containing fentanyl versus 

meperidine. Anesth Analg. 2016;122(5):S438. 

588. Yefet E, Nassar S, Carmeli Y, et al. A randomized controlled trial comparing two post cesarean 

analgesia protocols: Long acting spinal morphine versus fixed time interval oral analgesia. 

American Journal of Obstetrics and Gynecology. 2017;216(1):S393-S394. 

589. Zeiderman MR, Welchew EA, Clark RG. Influence of epidural analgesia upon postoperative 

fatigue. British Journal of Surgery. 1991;78(12):1457-1460. 

590. Amsbaugh AK, Amsbaugh MJ, El-Ghamry MN, Derhake BM. Optimal epidural analgesia for 

patients diagnosed as having gynecologic cancer undergoing interstitial brachytherapy. Journal of 

Clinical Anesthesia. 2016;35:509-515. 

591. Wang CY, Ong GS, Delilkan AE. Epidural anaesthesia for caesarean section: a comparison of 

0.5% bupivacaine plain, 0.5% bupivacaine plus 100 micrograms fentanyl and 0.5% bupivacaine 

plus 50 micrograms fentanyl. Medical Journal of Malaysia. 1994;49(3):269-274. 

592. Kikuchi S, Kuroda S, Nishizaki M, et al. Randomized controlled trial of epidural versus patient-

controlled intravenous analgesia for postoperative pain control after laparoscopic gastrectomy. 

Acta Medica Okayama. 2018;72(1):95-98. 

593. Grider JS, Mullet TW, Saha SP, Harned ME, Sloan PA. A randomized, double-blind trial 

comparing continuous thoracic epidural bupivacaine with and without opioid in contrast to a 

continuous paravertebral infusion of bupivacaine for post-thoracotomy pain. Journal of 

Cardiothoracic and Vascular Anesthesia. 2012;26(1):83-89. 

594. Lotto M, Boulis NM. Intrathecal opioids for control of chronic low back pain during deep brain 

stimulation procedures. Anesth Analg. 2007;105(5):1410-1412. 

595. Rauch E. Intrathecal hydromorphone for cesarean delivery: In search of improved postoperative 

pain management: A case report. AANA Journal. 2011;79(5):427-432. 

596. Arkoosh VA. Continuous spinal analgesia and anesthesia in obstetrics. Regional Anesthesia. 

1993;18(6 SUPPL.):402-405. 

597. Deer TR, Pope JE, Hayek SM, et al. The Polyanalgesic Consensus Conference (PACC): 

Recommendations on Intrathecal Drug Infusion Systems Best Practices and Guidelines. 

Neuromodulation. 2017;20(2):96-132. 

598. Deer TR, Hayek SM, Pope JE, et al. The Polyanalgesic Consensus Conference (PACC): 

Recommendations for Trialing of Intrathecal Drug Delivery Infusion Therapy. Neuromodulation. 

2017;20(2):133-154. 

599. Abo GM, Sabry A. Sedation after intrathecal clonidine with bupivacaine is the major advantage 

over fentanyl in elective cesarean section in 40 Egyptian parturient. Reg Anesth Pain Med. 

2016;41(5):e119. 



68 

 

600. Bharti N, Pokale S, Bala I, Gupta V. Comparison of analgesic efficacy of dexmedetomidine 

versus fentanyl as an adjunct to thoracic epidural with bupivacaine in patients undergoing upper 

abdominal surgery. Anesth Analg. 2016;123(3):612-613. 

601. Chalkiadis G, Sommerfield D, Pirpiris M, et al. Comparison of lumbar epidural bupivacaine with 

fentanyl or clonidine for postoperative analgesia in children with cerebral palsy after single event 

multilevel surgery: A double blind randomized clinical trial. Developmental Medicine and Child 

Neurology. 2014;56:42. 

602. Grant RP, Dolman JF, Harper JA, et al. Patient controlled lumbar epidural fentanyl for post 

thoracotomy pain. Canadian Journal of Anaesthesia. 1990;37(4 Pt 2):S45. 

603. Grass JA, Sakima NT. A dose-response comparison of epidural fentanyl and sufentanil after 

cesarean section. Regional Anesthesia. 1994;19(2 SUPPL.):57. 

604. Guilfoyle MR, Mannion RJ, Mitchell P, Thomson S. Epidural fentanyl for pain relief after lumbar 

laminectomy. British Journal of Neurosurgery. 2011;25(2):184-185. 

605. Lane O, Hayek SM, Sweet JA, Miller J, Sayegh RR. Successful management of corneal 

neuropathic pain with intrathecal targeted drug delivery (10807). Neuromodulation. 

2016;19(3):e107. 

606. Kahn RL, Bae JJ, Ya Deau JT, et al. Mepivacaine and fentanyl for spinal anesthesia: A double 

blinded randomized dose-response trial. Reg Anesth Pain Med. 2013;38(4). 

607. Nguyen M, Zimmerman LH, Meloche K, et al. Effects of hydromorphone versus fentanyl for 

epidural analgesia & anesthesia. Critical Care Medicine. 2009;37(12):A28. 

608. Salomaki TE, Leppaluoto J, Laitinen JO, Vuolteenaho O, Nuutinen LS. Epidural versus 

intravenous fentanyl for reducing hormonal, metabolic, and physiologic responses after 

thoracotomy. Anesthesiology. 1993;79(4):672-679. 

609. Assalia A, Segal D, Weissman A, Edri R. Postoperative pain relief after laparoscopic surgery: 

General versus combination with regional anesthesia using intrathecal morphine and fentanyl. 

Surgical Endoscopy and Other Interventional Techniques. 2012;26:S11. 

610. Tubic G. Epidural anesthesia to effectively manage pain and facilitate rehabilitation in a pediatric 

case of crps. Neuromodulation. 2019;22(3):E44. 

611. Kuukasjärvi M, Väänänen A, Tekay A, Ahonen J. Spinal and epidural sufentanyl and fentanyl in 

early labour. Acta Anaesthesiologica Scandinavica. 2019;63(8):e1-e2. 

612. Yee I, Halpern S, Pittini R, Huh C. A comparison of two doses of epidural fentanyl for caesarean 

section using carbonated lidocaine. Canadian Journal of Anaesthesia. 1992;39(5 II 

SUPPL.):A82. 

613. Yoshii. Erratum: Fentanyl for epidural intravascular test dose in obstetrics (Regional Anesthesia 

(1993) 18 (296-299)). Regional Anesthesia. 1994;19(3):x. 

614. Yu PYH, Gamling DR, McMorland GH. A comparative study of patient controlled epidural 

fentanyl and single dose epidural morphine for post-Caesarean section analgesia. Canadian 

Journal of Anaesthesia. 1989;36(3 II):S55-S56. 

 

  



69 

 

APPENDICES 

Appendix 1. Search strategies for bibliographic databases 

MEDLINE search strategy 

• Platform: Ovid 

• Years searched: Ovid MEDLINE and epub ahead of print, in-process and other non-indexed 

citations and daily 1946 to March 24, 2020 

• Date last searched: March 25, 2020 

• Limits: Humans (search hedge); English language 

• Number of results: 2903  

1 fentanyl/  13461 

2 fentan#l$.tw.  18424 

3 phentan#l$.tw.  131 

4 or/1-3  22433 

5 infusions, spinal/  152 

6 exp injections, spinal/  15963 

7 epidural space/  4476 

8 spinal$.tw.  263566 

9 intraspinal$.tw.  4982 

10 epidural$.tw.  41555 

11 extradural$.tw.  6694 

12 extra dural$.tw.  139 

13 peridural$.tw.  2057 

14 peri dural$.tw.  6 

15 caudal$.tw.  45099 

16 intracaudal$.tw.  11 

17 arachnoid$.tw.  8046 

18 subarachnoid$.tw.  35081 

19 intrathecal$.tw.  23476 

20 intra thecal$.tw.  74 
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21 or/5-20  384801 

22 anesthesia/  62418 

23 anesthesia, obstetrical/  12953 

24 anesthesia, spinal/  12102 

25 analgesia/  19738 

26 analgesia, epidural/  8126 

27 analgesia, obstetrical/  3936 

28 exp pain/  389931 

29 pain management/  32983 

30 drug therapy/  30389 

31 dt.fs.  2189546 

32 ad.fs.  1396396 

33 tu.fs.  2195661 

34 pc.fs.  1266953 

35 an?esth$.tw.  370854 

36 analges$.tw.  120984 

37 pain$.tw.  676775 

38 therap$.tw.  2716436 

39 treat$.tw.  5377492 

40 prevent$.tw.  1385191 

41 prophyla$.tw.  161665 

42 or/22-41  10030613 

43 and/4,21,42  3925 

44 exp animals/ not humans/  4682464 

45 43 not 44  3622 

46 limit 45 to english language  2903 
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Embase search strategy 

• Platform: Elsevier 

• Years searched: 1947 to present 

• Date last searched: March 25, 2020 

• Limits: Humans (search hedge); English language 

• Number of results: 4339 

1 fentanyl citrate'/de 2333 

2 fentanyl*':ti,ab,tn 27598 

3 fentanil*':ti,ab,tn 247 

4 phentanyl*':ti,ab,tn 192 

5 phentanil*':ti,ab,tn 19 

6 #1 OR #2 OR #3 OR #4 OR #5 29326 

7 intraspinal drug administration'/de 3443 

8 epidural drug administration'/de 8848 

9 intrathecal drug administration'/de 20957 

10 intracaudal drug administration'/de 16 

11 epidural space'/de 6318 

12 spinal*':ti,ab 361878 

13 intraspinal*':ti,ab 6715 

14 epidural*':ti,ab 58651 

15 extradural*':ti,ab 8870 

16 extra dural*':ti,ab 238 

17 peridural*':ti,ab 2985 

18 peri dural*':ti,ab 12 

19 caudal*':ti,ab 58144 

20 intracaudal*':ti,ab 17 

21 arachnoid*':ti,ab 12154 

22 subarachnoid*':ti,ab 49560 
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23 intrathecal*':ti,ab 34633 

24 intra thecal*':ti,ab 230 

25 
#7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR 

#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 
532727 

26 anesthesia'/de 136920 

27 epidural anesthesia'/exp 33994 

28 obstetric anesthesia'/exp 15289 

29 spinal anesthesia'/de 25573 

30 analgesia'/de 126238 

31 epidural analgesia'/de 2260 

32 postoperative analgesia'/de 16846 

33 pain'/exp 1363524 

34 drug therapy'/de 715933 

35 drug dose':lnk 622208 

36 drug administration':lnk 1722318 

37 drug therapy':lnk 3851829 

38 prevention':lnk 1161361 

39 an$esth*':ti,ab 537872 

40 analges*':ti,ab 178153 

41 pain*':ti,ab 1037097 

42 therap*':ti,ab 4087687 

43 treat*':ti,ab 7791227 

44 prevent*':ti,ab 1882129 

45 prophyla*':ti,ab 257961 

46 
#26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 

OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 
13984855 

47 #6 AND #25 AND #46 5620 

48 [animals]/lim NOT [humans]/lim 6008743 
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49 #47 NOT #48 5266 

50 #47 NOT #48 AND [english]/lim 4339 
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Appendix 2. Summary of included studies 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Abdel Aziz and Elfeky, 

2015, Egypt322 

Comparative 

study 

120 In-patients scheduled 

for lower abdominal 

surgeries under general 

anesthesia (gender not 

specified, range 3-10 y) 

Bupivacaine and lidocaine 

plus: 

• Control (not reported) 

• Fentanyl (not 

reported) 

• Dexmedetomidine 

(not reported) 

• Dexamethasone (not 

reported) 

Intraoperative 

hemodynamics, 

postoperative 

analgesia, 

postoperative 

sedation and 

postoperative side 

effects 

"Both dexmedetomidine or dexamethasone 

added to caudal local anesthetics are a good 

alternatives in prolongation of postoperative 

analgesia compared to caudal local anesthetic 

alone or added to caudal fentanyl. Also they 

showed less side effects compared to caudal 

fentanyl." 

Abdelbarr et al., 2014, 

Egypt11 

Prospective, 

randomized, and 

controlled study 

100 In-patients in advanced 

labor, requesting analgesia 

Spinal analgesia (0%, mean 

28.65 y ± 5.61) 

Epidural analgesia (0%, 

mean 29.71 y ± 4.85) 

Bupivacaine and fentanyl 

via: 

• Spinal analgesia (50) 

• Epidural analgesia 

(50) 

Pain scores; side 

effects; Apgar score; 

onset and duration of 

sensory block; 

duration of 

analgesia; fetal heart 

rate 

"Based on the results of our study we 

concluded that single dose spinal analgesia as 

a good alternative to epidural analgesia in 

controlling labour pain i.e. spinal compared to 

epidural is more easy performed, faster, less 

expensive, and provide effective analgesia." 

Abdelfatah et al., 2003, 

Egypt323 
– 

90 In-patients undergoing 

knee arthroscopy (gender 

and age not specified) 

Bupivacaine plus: 

• Control (30) 

• Fentanyl (30) 

• Midazolam (30) 

Time required for 

first postoperative 

analgesic intake, 

frequency of 

postoperative 

analgesic intake, 

PONV 

(postoperative 

nausea and 

vomiting), 

Perioperative 

sedation 

"The mixtures of midazolam-bupivacaine or 

fentanyl-bupivacaine, in the doses used in the 

current study, lengthened post-operative 

analgesic duration in knee arthroscopy. 

Midazolam-bupivacaine mixture appears to be 

superior to fentanyl-bupivacaine mixture by its 

reduced magnitude of undesirable effects." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Abo and Sabry, 2016, 

Egypt599 

Aboghanima et al., 

2016, Egypt324 

– 

40 In-patients scheduled 

for cesarean section (0%, 

age not specified) 

Hyperbaric bupivacaine 

plus: 

• Fentanyl (20) 

• Clonidine (20) 

Speed, level and 

duration of sensory 

block, VAS (visual 

analogue score), 

onset and regression 

of motor block, 

sedation, nausea and 

vomiting 

"Using intrathecal clonidine for cesarean 

section showed better sensory blockade and 

early recovery of motor blockade as compared 

to intrathecal fentanyl. Intra operative sedation 

was significant in clonidine group." 

Ackerman et al., 1989, 

US12 
– 

80 In-patients who had 

requested epidural 

anesthesia for cesarean 

section 

Group I (0%, mean 23.95 y 

± 2.98) 

Group II (0%, mean 24.00 

y ± 4.3) 

Group III (0%, mean 22.85 

y ± 2.89) 

Group IV (0%, mean 21.55 

y ± 5.57) 

Epidural bupivacaine with 

top-up doses of: 

• Group I: 2-

chloroprocaine normal 

saline (20) 

• Group II: 2-

chloroprocaine and 

fentanyl (20) 

• Group III: normal 

saline (20) 

• Group IV: fentanyl 

(20) 

Incidence of pain, 

incidence of 

nausea/vomiting, 

dysphoria, 

respiratory 

depression, duration 

of analgesia 

"We conclude that epidural fentanyl 

supplementation is an effective and safe means 

to control postdelivery intraoperative pain in 

awake patients undergoing cesarean section." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Ackerman et al., 1989, 

US325 

Randomized, 

blinded, 

prospective, 

study 

60 In-patients who were 

scheduled for elective 

cesarean sections and had 

requested epidural 

anesthesia 

Normal saline (0%, mean 

24.3 y ± 2.7) 

Fentanyl (0%, mean 23.1y 

± 2.3) 

Buprenorphine (0%, mean 

23.3 y ± 2.5) 

Butorphanol (0%, mean 

23.1 y ± 2.8) 

• Normal saline (15) 

• Fentanyl (15) 

• Buprenorphine (15) 

• Butorphanol (15)  

All were administered 

immediately after delivery 

Duration of 

analgesia, side 

effects, pain, 

somnolence 

"We recommend epidural buprenorphine for 

further study because it provides excellent 

analgesia in low dosage with fewer side effects 

than fentanyl or butorphanol similarly 

administered." 

Adejumo, 2018, 

Nigeria13 
– 

51 In-patients undergoing 

ambulatory colonoscopy 

with caudal block (gender 

and age not specified) 

Caudal lidocaine plus: 

• Normal saline (26) 

• Fentanyl (25) 

Time of onset and 

height of caudal 

block, numeric pain 

rating scale (NRS) at 

different stages of 

colonoscopy, 

number of patients 

requiring rescue 

analgesia/sedation 

"Caudal anaesthesia with lidocaine/fentanyl 

combination provided superior safe and 

satisfactory Anaesthesia for ambulatory 

colonoscopy." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Afolayan et al., 2014, 

Nigeria326 

Prospective, 

randomized, 

placebo-

controlled 

clinical study 

186 In-patients scheduled 

for emergency 

appendicectomy 

Fentanyl (37.1%, mean 

28.58 y ± 1.37) 

Normal saline (40.3%, 

mean 28.79 y ± 1.34) 

Tramadol (35.5%, mean 

28.55 y ± 1.23) 

Hyperbaric bupivacaine 

plus: 

• Fentanyl (62) 

• Normal saline (62) 

• Tramadol (62) 

VAS, frequency of 

subjective 

symptoms, duration 

of analgesia 

"This study showed that intrathecal tramadol 

(25 mg) can safely replace intrathecal fentanyl 

(25 mcg) in the management of visceral pain 

and discomfort during subarachnoid block for 

appendicectomy." 

Agrawal et al., 2009, 

India327 
– 

60 In-patients undergoing 

caesarean section under 

subarachnoid block 

Control (0%, mean 27.4 y 

± 4.49) 

Fentanyl (0%, mean 25.9 y 

± 3.32) 

Sufentanil (0%, mean 

25.65 y ± 2.5) 

Bupivacaine plus: 

• Control (20) 

• Fentanyl (20) 

• Sufentanil (20) 

Time of onset; 

analgesia; side 

effects; need for 

rescue analgesia; 

duration of 

analgesia; fetal 

outcome 

"Addition of opioid to Bupivacaine is an 

effective measure to prolong the duration of 

post operative analgesia as well as to improve 

the quality of sub-arachnoid block. Use of 

sufentanil is superior to Fentanyl in terms of 

onset of block and increased duration of 

analgesia." 

Agrawal et al., 2016, 

India553 
– 

60 In-patients undergoing 

elective cesarean section 

requiring subarachnoid 

block 

Control (0%, mean 27.4 y 

± 4.49) 

Morphine (0%, mean 25.75 

y ± 3.19) 

Fentanyl (0%, mean 25.9 y 

± 3.32) 

Bupivacaine plus: 

• Control (20) 

• Morphine (20) 

• Fentanyl (20) 

Time of onset, 

sensory level of the 

block achieved, total 

duration of 

analgesia, any need 

of rescue analgesics, 

maternal side effects, 

and fetal outcome. 

"This study has established that LA [local 

anesthetics] can be safely administered with 

addition of both lipophilic or lipophobic 

opioids avoiding hemodynamic fluctuation 

and providing a stable peri- and post-operative 

period in the obstetric patients. In addition, the 

duration of sensory analgesia is significantly 

prolonged with addition of morphine ensuring 

neonatal well-beings." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Ahirwar et al., 2014, 

India328 

Prospective, 

double blind, 

randomized, 

comparative 

study 

90 In-patients undergoing 

labor while receiving 

patient-controlled epidural 

analgesia (PCEA) 

Group I (0%, mean 23.93 y 

± 1.87) 

Group II (0%, mean 24.10 

y ± 2.34) 

Group III (0%, mean 25.13 

y ± 2.39) 

Patients received an initial 

bolus of the intervention 

products before receiving 

ropivacaine through PCEA 

• Group I: Ropivacaine 

(30) 

• Group II: Ropivacaine 

plus fentanyl (30) 

• Group III: 

Ropivacaine plus 

clonidine (30) 

Hemodynamic 

parameters, sensory 

level, motor block, 

pain relief, total 

analgesic dose of 

local anesthetic, 

adverse effects 

"Ropivacaine 0.125% was effective in 

decreasing labour pain without any motor 

blockade. Clonidine 1μg/kg was superior to 

fentanyl 2μg/ml as an adjuvant in PCEA for 

labour without any significant feto-maternal 

adverse effects." 

Ahmed et al., 2017, 

India14 

Prospective, 

randomized, 

double-blind 

study 

328 In-patients scheduled 

for abdominal 

hysterectomy 

Group B (0%, mean 44.3 y 

± 7.3) 

Group BC (0%, mean 44.0 

y ± 6.5) 

Group BF (0%, mean 41.44 

y ± 7.6) 

Group BCF (0%, mean 

43.7 y ± 6.2) 

• Group B: Bupivacaine 

(82) 

• Group BC: 

Bupivacaine plus 

clonidine (82) 

• Group BF: 

Bupivacaine plus 

fentanyl (82) 

• Group BCF: 

Bupivacaine plus 

clonidine and fentanyl 

(82) 

Level of sensory 

block, onset and 

duration of motor 

block, postoperative 

analgesia, and 

adverse effects, VAS 

"The combination of intrathecal clonidine and 

fentanyl with hyperbaric bupivacaine 

significantly prolonged the duration of 

postoperative analgesia with good 

hemodynamic stability and nonsignificant 

adverse effect." 

Ahmed et al., 2015, 

India15 

Prospective, 

randomized trial 

20 In-patients with flail 

chest requiring mechanical 

ventilation 

Epidural (70%, mean 39.80 

y ± 8.82) 

Intravenous (IV; 80%, 

mean 36.70 y ± 10.56) 

• Epidural bupivacaine 

and fentanyl (10) 

• IV fentanyl (10) 

Duration of 

mechanical 

ventilation 

"Epidural analgesia is a safe and effective 

technique for flail chest patients. It 

significantly decreased the length of ICU 

[intensive care unit] stay and duration of 

mechanical ventilation in our study 

population." 
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Ahuja et al., 2015, 

India329 

Prospective, 

controlled, 

randomized, 

double-blind 

study 

60 In-patients undergoing 

infraumbilical surgery 

Normal saline (95%, mean 

5.70 y ± 3.19) 

Fentanyl (85%, mean 5.75 

y ± 2.26) 

Clonidine (90%, mean 4.55 

y ± 2.91) 

Bupivacaine plus: 

• Normal saline (20) 

• Fentanyl (20) 

• Clonidine (20) 

Postoperative 

analgesia (VAS), 

sedation, 

neuroendocrine 

stress responses 

(NESR), emergence 

agitation and side 

effects 

"Thus, we can conclude that clonidine in a 

dose of 3 mcg/kg as an adjuvant to 

bupivacaine is better than fentanyl 1 μg/kg for 

analgesia, blunting of stress response and 

prevention of emergence agitation. This may 

reduce patient’s stay in the PACU [post-

anesthesia care unit] and facilitate early 

discharge hence reduce costs." 

Ahuja et al., 2015, 

India330 

Prospective, 

controlled, 

randomized, 

double-blind 

study 

60 In-patients undergoing 

infraumbilical surgery 

(gender not specified) 

Normal saline (mean 5.85 

y ± 2.83) 

Fentanyl (mean 6.05 y ± 

2.53) 

Ketamine (mean 5.55 y ± 

2.46) 

Caudal block with 

bupivacaine plus: 

• Normal saline (20) 

• Fentanyl (20) 

• Ketamine (20) 

Modified VAS, and 

stress response was 

assessed by blood 

glucose, serum 

cortisol and insulin 

levels at various time 

intervals 

"Thus, from the results of our study we can 

conclude that ketamine at a dose of 0.5 mg/kg 

when used as an adjuvant to bupivacaine is 

better than fentanyl 1 mcg/kg in terms of 

analgesia as well as blunting of stress 

response." 

Akarsu, 2011, Turkey498 

Randomized 

double-blind 

clinical trial 

80 In-patients undergoing 

either single or double 

level laminectomy or disc 

surgery 

Levobupivacaine (72.5%, 

mean 48.95 y ± 8.1) 

Bupivacaine (75%, mean 

51 y ± 7.9) 

Fentanyl plus: 

• Levobupivacaine (40) 

• Bupivacaine (40) 

The time to achieve 

this level of 

anesthesia (sensory 

block bilaterally 

reached to 

dermatomal level of 

T10) 

"In conclusion, 0.375% levobupivacaine with 

fentanyl and 0.375% bupivacaine with 

fentanyl are suitable anesthetics for use in 

lumbar spine surgery." 
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Akarsu Ayazoglu et al., 

2015, Turkey16 

Prospective, 

double blind, 

randomized 

study 

60 High risk in-patients 

undergoing a major 

abdominal surgical 

procedure 

Bupivacaine plus fentanyl 

(73.3%, mean 71 y ± 9.8) 

Normal saline (70%, mean 

68 y ± 10) 

• Epidural bupivacaine 

plus fentanyl (30) 

• Epidural normal saline 

(30) 

Intraoperative 

hemodynamic 

response, induction 

and maintenance 

doses, drug 

consumption, 

recovery, patient 

satisfaction, cost 

"Based on lower requirements for propofol 

and remifentanil as well as the favourable 

effects on clinical parameters; we conclude 

that bispectral index score guided combined 

epidural with total intravenous anaesthesia is 

superior to solely total intravenous anaesthesia 

in this type of surgery." 

Akkamahadevi et al., 

2012, India554 

Prospective, 

randomized, 

single-blind 

study 

60 In-patients in 

spontaneous labor 

Sufentanil (0%, mean 

23.46 y) 

Fentanyl (0%, mean 22.02 

y) 

Intrathecal bupivacaine 

heavy intrathecally plus 

the study drug, followed 

by epidural top-ups of 

study combination: 

• Sufentanil (30) 

• Fentanyl (30) 

Pain scores; patient 

satisfaction; duration 

of analgesia 

"We conclude that spinal epidural using 

sufentanil and fentanyl achieved high patient 

satisfaction and excellent labour analgesia 

without serious maternal or neonatal side-

effects. Sufentanil provided a significantly 

longer duration of labour analgesia compared 

with fentanyl." 

Alansary and Elbeialy, 

2019, Egypt331 

Prospective, 

randomized, 

double‐blinded 

study 

80 In-patients scheduled 

for an elective lumbar disc 

operation 

Dexmedetomidine (67.5%, 

mean 43.2 y ± 7.4) 

Fentanyl (57.5%, mean 

41.5 y ± 7.4) 

Bupivacaine plus: 

• Dexmedetomidine 

(40) 

• Fentanyl (40) 

Time to first 

analgesic 

requirement 

"CGE [combined general anesthesia and 

epidural analgesia] with bupivacaine plus 

dexmedetomidine provided better PO 

[postoperative] pain control than bupivacaine 

plus fentanyl, with fewer adverse events 

overall." 

Alcantara and Marx, 

1987, US499 
Case report 

1 In-patient with mitral 

valve prolapse (MVP) 

scheduled for emergency 

abdominal delivery after 

failure of tocolysis with 

magnesium sulfate for 

premature labor (0%, 27 y) 

• Fentanyl (1) Pain 

"In conclusion, epidural analgesia may be used 

safely and effectively for cesarean section in 

parturients with MVP if 1) the local anesthetic 

is administered in incremental doses and 2) 

dermatome level, volume status, and arterial 

pressure are monitored frequently." 
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Aldrete, 1997, US17 – 

551 Out-patients with 

severe lower back pain due 

to a variety of 

nonmalignant causes (63%, 

mean 48.7 y) 

• Temporary lumbar 

epidural catheter 

infusions of low-dose 

bupivacaine, fentanyl, 

and droperidol via 

disposable infusion 

pumps (551) 

Degree of pain 

reduction 

"Temporary lumbar epidural catheter infusions 

represent an option between lumbar epidural 

steroid injections and more invasive 

modalities. The technique is effective in 

relieving chronic lower back pain for extended 

periods, reducing its long-term intensity, and 

in some cases abolishing it." 

Alican et al., 2020, The 

Philippines18 

Randomized, 

double-blinded, 

clinical trial 

45 In-patients scheduled 

for lumbar decompression 

Control (40.90%, mean 

43.82 y ± 14.66) 

Experimental (39.10%, 

mean 44.39 y ± 13.22) 

• Control (22) 

• Experimental: 

fentanyl, bupivacaine, 

and saline (23) 

Postoperative pain 

score from any 

source using the 

standard facial pain 

scale 

"A postoperative bolus of Fentanyl and 

Bupivacaine is effective in reducing early 

postoperative pain without the related 

complications of opioid administration." 

Allaire et al., 1992, 

US19 

Prospective, 

randomized 

study 

70 In-patients who had 

radical retropubic 

prostatectomy 

Group 1 & 2 (100%, mean 

68.7 y ± 6.3) 

Group 3 & 4 (100%, mean 

65.9 y ± 6.4) 

Groups 1 and 2 received 

either general or epidural 

anesthesia intraoperatively, 

with epidural fentanyl for 

postoperative analgesia: 

• Group 1: general 

anesthesia (24) 

• Group 2: epidural 

anesthesia (11) 

Groups 3 and 4 received 

either general or epidural 

anesthesia intraoperatively, 

with IV PCA morphine for 

postoperative analgesia: 

• Group 3: general 

anesthesia (25) 

• Group 4: epidural 

anesthesia (11)  

Pain; presence or 

absence of pruritus, 

nausea, vomiting and 

bladder spasm 

"In summary, when two effective methods of 

analgesia used after radical retropubic 

prostatectomy were compared prospectively, 

patients who received epidural infusion of 

fentanyl were more comfortable than those 

with patient-controlled intravenous 

administration of morphine, as evidenced by 

lower mean, maximal, and minimal comfort 

level scores and a greater proportion of 

patients with complete relief of pain." 
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Ambalu et al., 2016, 

US20 
Case report 

1 In-patient presenting for 

a repeat cesarean section 

and elective bilateral tube 

ligation (0%, 31 y) 

• Isobaric bupivacaine, 

fentanyl, epinephrine, 

and 1 mL 

cerebrospinal fluid 

(CSF; 1) 

Pain-free procedure 

"This case demonstrates the successful use of 

combined spinal epidural analgesia for a C-

section and bilateral tubal ligation in a patient 

with a history of chronic back pain, two 

lumbosacral laminectomies, and a spinal cord 

stimulator." 

Amsbaugh et al., 2016, 

US590 

Retrospective 

analysis 

73 In-patients diagnosed 

with gynecologic cancer 

and undergoing interstitial 

brachytherapy (ISBT; 0%, 

15 patients <45 y; 30 

patients 45-59 y; 14 

patients 60-70 y; 16 

patients >70 y) 

• Epidural ropivacaine 

only (12) 

• Epidural ropivacaine 

with fentanyl (14) 

• Epidural ropivacaine 

with hydromorphone 

(45) 

NRS pain scores; 

amounts of non-

narcotic and narcotic 

pain medications 

used in intravenous 

morphine 

equivalents 

(IVMEs); amount of 

antiemetic or 

antipruritic 

medications used 

"For patients receiving ISBT for gynecologic 

cancer, epidural analgesia provides safe and 

effective pain control. Combined modality 

epidural analgesia improves pain control and 

lessens oral and intravenous opioid 

requirements without increased risk of adverse 

effects compared with epidural analgesia with 

local anesthetic alone." 

Andreotti et al., 2012, 

Greece332 
– 

45 In-patients scheduled to 

undergo elective 

orthopaedic surgery 

(gender and age not 

specified) 

Levobupivacaine plus: 

• Fentanyl (15) 

• Tramadol (15) 

• Tramadol and 

clonidine (15) 

Motor blockage; 

analgesia duration 

"Tramadol and clonidine added to 

levobupivacaine for SA [spinal anesthesia] 

significantly prolong the pain free period when 

compared to fentanyl or tramadol alone." 

Antipin et al., 2014, 

Russia333 

Prospective, 

randomized 

study 

90 In-patients undergoing 

labor (gender and age not 

specified) 

• Epidural ropivacaine 

and fentanyl (30) 

• PVB (paravertebral 

block) with 

ropivacaine (30) 

• Patients who refused 

labor analgesia (30) 

Complexity, 

effectiveness and 

safety of the 

analgesia, and the 

impact on the stages 

of labor and delivery 

mode 

"According to our study, PVB a simple and 

safe method of pain relief in labor and can be 

used in situations with contraindications to the 

EA [epidural analgesia], the treatment of 

cervical dystocia and with limited resources." 
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Arkoosh et al., 1994, 

US21 

Prospective, 

randomized, 

double-blind 

study 

30 In-patients in labor 

Fentanyl (0%, mean 28 y ± 

8) 

Sufentanil (0%, mean 26 y 

± 5) 

Morphine plus:  

• Fentanyl (15) 

• Sufentanil (15) 

Time from injection 

to request for 

additional analgesia; 

time to delivery; 

method of delivery; 

Apgar scores 

"In conclusion, we have demonstrated that 

there is little difference between the quality 

and duration of labor analgesia produced by 

subarachnoid administration of either 

sufentanil 10 mcg or fentanyl 25 mcg with 

morphine 0.25 mg. Both produce adequate 

analgesia but this analgesia cannot be relied on 

to persist throughout labor until delivery." 

Arora and Kalaiselvan, 

2010, India500 
– 

45 In-patients scheduled 

for elective abdominal, 

urological, and major 

orthopedic procedures 

(gender not specified, 

range 2-10 y) 

Epidural bupivacaine plus: 

• Morphine (15) 

• Fentanyl (15) 

• Morphine and 

fentanyl (15) 

Postoperative pain 

(VAS or objective 

pain score, 

depending on child's 

age), side effects 

"Epidural infusion of local anesthetic with 

opioid was found to be safe and effective 

mode of pain relief in patients undergoing 

lower abdominal surgeries." 

Arya and Singh, 2010, 

India334 

Prospective, 

double-blind 

study 

60 In-patients undergoing 

lower limb orthopedic 

surgeries 

Fentanyl (60%, mean 43.45 

y ± 7.94) 

Pentazocine (53.3%, mean 

44.6 y ± 9.82) 

Bupivacaine plus: 

• Fentanyl (30) 

• Pentazocine (30) 

Onset of sensory 

block (loss of pin 

prick), degree of 

analgesia (Magill's 

classification of 

pain), duration of 

analgesia, adverse 

effects 

"From the present study, it can be concluded 

that epidural pentazocine provides longer 

duration of analgesia than epidural fentanyl 

with similar onset of analgesia. The analgesic 

efficacy and hemodynamic stability is good 

with both the drugs and caused similar side 

effects." 
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Atallah et al., 2011, 

Egypt23 

Prospective 

double 

controlled 

randomized 

study 

80 In-patients undergoing 

elective open cardiac 

surgery 

IV fentanyl (60%, mean 

6.28 y ± 1.94) 

Intrathecal (IT) fentanyl 

(65%, mean 5.04 y ± 0.51) 

IT fentanyl and 0.5 mg/kg 

magnesium sulphate (55%, 

mean 5.86 y ± 1.34) 

IT fentanyl and 1 mg/kg 

magnesium sulphate (65%, 

mean 5.91 y ± 1.62) 

• IV fentanyl (20) 

• IT fentanyl (20) 

• IT fentanyl and 0.5 

mg/kg magnesium 

sulfate (20) 

• IT fentanyl and 1 

mg/kg/magnesium 

sulfate 

Pain, extubation 

time, time to 1st 

analgesic 

requirement, 

postoperative 

fentanyl 

consumption, ICU 

(intensive care unit) 

length of stay, 

hospital length of 

stay, nausea and 

vomiting, pruritus, 

neurologic deficit, 

Bromage score 

"In conclusion, the use of intrathecal fentanyl-

magnesium (1 mg/kg) in pediatric patients 

subjected to open cardiac surgery reduced 

intra and postoperative analgesic consumption, 

prolonged the time to first analgesic 

requirement and allowed early tracheal 

extubation when compared with intravenous 

fentanyl, intrathecal fentanyl or intrathecal 

fentanyl-magnesium (0.5 mg/kg)." 

Atallah et al., 2006, 

Egypt22 

Randomized, 

double-blind 

clinical trial 

105 In-patients subjected to 

percutaneous 

nephrolithotomy (PCNL) 

Group 1 (61.5%, mean 50 

y ± 11); 

Group 2 (60.3%, mean 52 

± 9) 

• Group 1: hyperbaric 

bupivacaine alone 

(52) 

• Group 2: hyperbaric 

bupivacaine plus 

fentanyl (53) 

Intra-operative 

patient and 

endoscopist 

satisfaction 

"In conclusion, we have demonstrated, for the 

first time, that low-dose spinal anesthesia 

using bupivacaine and fentanyl for the 

management of patients undergoing PCNL 

offers a reliable block, stable haemodynamics, 

good post-operative analgesia and satisfactory 

patient and endoscopist acceptance." 
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Attari et al., 2016, 

Iran24 

Double-blind 

randomized 

clinical trial 

105 In-patients undergoing 

lumbar disk herniation 

surgery 

A (54.3%, mean 46.4 y ± 

12.2) 

B (37.1%, mean 41.7 y ± 

10.8) 

C (42.9%, mean 46.1 y ± 

10.9) 

• A: IT hyperbaric 

bupivacaine (35) 

• B: IT hyperbaric 

bupivacaine and 

fentanyl (35) 

• C: IT hyperbaric 

bupivacaine, fentanyl 

and MgSO4 (35) 

Onset of sensory 

block and time to 

regression to T10, 

time to complete 

motor block and full 

motor recovery, time 

to first analgesic 

requirement, 

postoperative pain 

score, and analgesic 

consumption and 

side effects 

"In conclusion, in patients undergoing lumbar 

disk herniation surgery, IT MgSO4 in 

combination with bupivacaine-fentanyl can 

decrease severity of postoperative pain and 

analgesic consumption without additional side 

effect." 

Attri et al., 2015, 

India25 

Prospective 

randomized 

double-blind 

study 

100 In-patients scheduled 

for elective infraumbilical 

surgeries 

Group L (80%, mean 38.50 

y ± 12.40) 

Group LF (86%, mean 

42.28 y ± 13.65) 

• Group L: IT 

levobupivacaine (50) 

• Group LF: IT 

levobupivacaine and 

fentanyl (50) 

Sensory and motor 

block characteristics, 

postoperative 

analgesia, 

hemodynamics and 

side effects and 

complications 

"Addition of fentanyl to levobupivacaine leads 

to early onset and prolonged duration of 

sensory and motor block as well as 

postoperative analgesia with stable 

haemodynamics and minimal side effects." 

Axelrod et al., 1998, 

US501 

Unrandomized 

pilot study 

106 In-patients scheduled 

to receive spinal anesthesia 

for surgical procedures 

estimated to last less than 

90 minutes (61.3%, range 

21-90 y) 

All patients received 5% 

procaine for spinal 

anesthesia. Fentanyl was 

added for procedures 

anticipated to last longer 

than 45 minutes (but less 

than 90 min) 

• Procaine-only (43) 

• Procaine-fentanyl (63) 

Duration, level, and 

anesthesia intensity 

“Procaine may be a useful alternative to 

lidocaine for short procedures, and it is less 

likely to produce TNS [transient neurologic 

symptoms]. Fentanyl prolongs motor block 

when added to procaine.” 
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Azad et al., 2000, 

Germany26 

Prospective 

randomized trial 

50 In-patients undergoing 

thoracotomy (28%, range 

31-75 y) 

• Epidural fentanyl with 

bupivacaine or 

ropivacaine (25) 

• Patient-controlled 

analgesia (PCA) with 

IV piritramide (25) 

Analgesia at rest and 

while coughing 

(VAS), pulmonary 

function tests, 

overall well-being, 

sedation, nausea, 

pruritus, duration of 

hospital stay 

"As long as the respective contraindications 

are considered, we therefore regard EA to be 

the better option to provide optimal analgesia 

in patients with pulmonary risk factors, in 

particular to enable postoperative respiratory 

physiotherapy." 

Babu and Sriram, 2016, 

India27 

Comparative 

study 

40 Patients undergoing 

infra-umbilical surgeries 

(gender not specified, 

range 1-10 y) 

Bupivacaine plus: 

• Fentanyl (20) 

• Midazolam (20) 

Quality of analgesia 

as assessed by 

Hanallahs Pain scale, 

duration of 

analgesia, sedation 

score, side effects 

"We conclude from our study that combination 

of Fentanyl with Bupivacaine for caudal 

epidural blockade resulted in longer duration 

and better quality of post-operative analgesia 

with minimum requirement of additional post-

operative analgesics when compared to 

Bupivacaine with Midazolam." 

Badner and Komar, 

1992, Canada502 
– 

30 In-patients undergoing 

elective abdominal or 

thoracic surgery 

Fentanyl (73.3%, mean 53 

y ± 16) 

Fentanyl plus bupivacaine 

(73.3%, mean 57 y ± 14) 

• Fentanyl alone (15) 

• Fentanyl + 

bupivacaine (15) 

Analgesia (VAS), 

side effects 

(somnolence, 

nausea, vomiting, 

pruritus), sensory 

loss (pinprick and 

ice), motor blockade 

(modified Bromage 

scale), postural 

hypotension 

"In summary, we have shown that in patients 

having abdominal or thoracic surgery, epidural 

infusions of fentanyl provide equivalent 

analgesia from similar infusion rates as do 

infusions of a mixture of fentanyl and 0.1% 

bupivacaine. Also there was no difference in 

the incidence or type of side-effects. Whether 

epidural infusions of fentanyl and higher 

concentrations of bupivacaine are synergistic 

requires further study." 



87 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Badner et al., 1991, 

Canada455 
– 

30 In-patients undergoing 

elective total knee joint 

replacement under epidural 

anesthesia 

Fentanyl (78.6%, mean 69 

y ± 5) 

Fentanyl and bupivacaine 

(37.5%, mean 65 y ± 6) 

• Fentanyl alone (14) 

• Fentanyl + 

bupivacaine (16) 

Analgesia (VAS), 

infusion rates, serum 

fentanyl levels, side 

effects (nausea, 

vomiting, pruritus) 

"In summary, we have shown that using 

similar infusion rates epidural infusions of 

fentanyl provide analgesia equal to that 

provided by epidural infusions of fentanyl and 

low-dose bupivacaine without any difference 

in the incidence or type of side effects, in 

patients having total knee joint replacement. 

To ascertain whether visceral pain is different 

and more amenable to epidural infusions of 

fentanyl and bupivacaine will require further 

studies in appropriate patients." 

Bailey et al., 2005, 

US335 

Retrospective 

chart review 

28 In-patients undergoing 

resection of a congenital 

cystic adenomatoid 

malformation (CCAM) of 

the lung and receiving 

continuous epidural 

analgesia (53.6%, range 2-

66 days) 

• Bupivacaine (18) 

• Bupivacaine with 

fentanyl (10) 

Length of stay, 

rescue opioid 

analgesic 

requirements, 

nonopioid analgesic 

use, incidence of 

respiratory 

depression requiring 

intervention, 

maximum daily pain 

score  

"The addition of fentanyl to epidural infusions 

of bupivacaine in infants undergoing 

thoracotomy for resection of CCAM may 

prolong recovery and increase the incidence of 

adverse respiratory events without providing a 

significant analgesic benefit." 

Bajwa et al., 2017, 

India28 

Prospective, 

randomized 

study 

100 In-patients undergoing 

elective lower abdominal 

surgery 

Clonidine (53%, mean 

44.76 y ± 14.20) 

Fentanyl (47%, mean 42.53 

y ± 15.43) 

Bupivacaine plus: 

• Clonidine (50) 

• Fentanyl (50) 

Onset and duration 

of sensory and motor 

block, sedation 

score, hemodynamic 

parameters, total 

analgesia time, and 

potential side effects 

"Addition of clonidine to intrathecal 

bupivacaine offers longer duration of 

postoperative analgesia than fentanyl but with 

higher sedation. Both the drugs offer similar 

surgical conditions and prolongs postoperative 

analgesia (clonidine more than fentanyl), so 

we suggest fentanyl as better choice when 

sedation is not desirable and clonidine is 

recommended when sedation is acceptable." 



88 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Bajwa et al., 2011, 

India336 

Prospective, 

randomized 

double blinded 

study 

100 In-patients who 

underwent lower limb 

orthopedic surgery 

Dexmedetomidine (76%, 

mean 38.68 y ± 9.72) 

Fentanyl (84%, mean 34.06 

y ± 7.86) 

Ropivacaine plus:  

• Dexmedetomidine 

(50) 

• Fentanyl (50) 

Cardio-respiratory 

parameters and 

sedation scores, time 

to onset of analgesia 

at T10, maximum 

sensory analgesic 

level, time to 

complete motor 

blockade, time to 

two segmental 

dermatomal 

regressions, and time 

to first rescue 

analgesic. 

"Dexmedetomidine seems to be a better 

alternative to fentanyl as an epidural adjuvant 

as it provides comparable stable 

hemodynamics, early onset, and establishment 

of sensory anesthesia, prolonged post-op 

analgesia, lower consumption of post-op LA 

for epidural analgesia, and much better 

sedation levels." 

Banerjee and Pattnaik, 

2017, India555 

Prospective 

randomized 

double-blind 

study 

75 In-patients scheduled 

for surgeries of the lower 

abdomen 

Butorphanol (12%, mean 

34.4 y ± 11.9) 

Fentanyl (8%, mean 33.8 y 

± 10.53) 

Nalbuphine (8%, mean 

34.67 y ± 10.80) 

• Butorphanol (25) 

• Fentanyl (25) 

• Nalbuphine (25) 

Onset, duration, 

quality of analgesia, 

hemodynamic 

changes, and side 

effects such as 

sedation, pruritus, 

nausea, vomiting, 

respiratory 

depression, and 

urinary retention 

"Fentanyl produces the faster onset of 

analgesia with adverse effects like pruritus. 

Butorphanol administered epidurally has the 

advantage of longer duration of analgesia than 

fentanyl or epidural nalbuphine with side 

effects such as nausea, vomiting, and 

sedation." 
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Bang et al., 2012, South 

Korea29 

Prospective, 

randomized, 

double-blinded 

controlled trial 

102 In-patients requesting 

labor epidural analgesia 

Control (0%, mean 30.0 y 

± 3.4) 

Fentanyl 50 mcg (0%, 

mean 30.4 y ± 3.4) 

Fentanyl 75 mcg (0%, 

mean 31.2 y ± 4.0) 

Fentanyl 100 mcg (0%, 

mean 32.7 y ± 3.8) 

Ropivacaine plus: 

• Control (25) 

• Fentanyl 50 mcg (26) 

• Fentanyl 75 mcg (26) 

• Fentanyl 100 mcg (25) 

Onset of analgesia 

"The addition of increasing doses of fentanyl 

to 0.17% ropivacaine contributed to shortened 

onset as well as prolonged duration of labor 

epidural analgesia and improved patient 

satisfaction." 

Bano et al., 2006, 

Pakistan30 

Single blind 

randomized 

controlled 

clinical trial 

60 In-patients undergoing 

elective or emergency 

cesarean section under 

spinal anesthesia (0%, age 

not specified) 

Hyperbaric bupivacaine 

plus: 

• Normal saline (not 

reported) 

• Fentanyl (not 

reported) 

Onset, duration and 

quality of spinal 

anesthesia and its 

effect of mother and 

neonate 

"Addition of fentanyl to intrathecal 

bupivacaine results in faster onset with 

improved peri-operative anesthesia without 

increasing the side effects." 

Baris et al., 2003, 

Turkey337 
– 

75 In-patients undergoing 

inguinal herniorrhaphy 

Group B (100%, mean 38.0 

months ± 5.2) 

Group BF (88%, mean 34.5 

months ± 5.0) 

Group BM (88%, mean 

27.6 months ± 3.7) 

• Group B: bupivacaine 

(25) 

• Group BF: 

bupivacaine + 

fentanyl (25) 

• Group BM: 

bupivacaine + 

midazolam (25) 

Hemodynamic 

parameters, degree 

of pain, additional 

analgesic 

requirements, side 

effects 

"Caudal block with 0.75 ml/kg 0.25% 

bupivacaine and 50 mcg/kg midazolam or 1 

mcg/kg fentanyl provides no further analgesic 

advantages to bupivacaine alone when 

administered immediately after induction of 

anaesthesia in children undergoing unilateral 

inguinal herniorrhaphy." 
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Baris et al., 2000, 

Turkey31 

Randomized, 

double-blinded 

study 

40 In-patients scheduled 

for elective lower 

extremity bone surgery 

Group 1 (40%, mean 48.43 

y ± 4.36) 

Group 2 (30%, mean 52.00 

y ± 3.83) 

Group 3 (40%, mean 47.50 

y ± 6.76) 

Group 4 (60%, mean 34.20 

y ± 3.71) 

• Group 1: fentanyl 

epidurally 15 minutes 

before surgical 

incision (10) 

• Group 2: fentanyl 

epidurally 20 minutes 

after surgical incision 

(10) 

• Group 3: fentanyl IV 

immediately after 

induction (10) 

• Group 4: fentanyl IV 

15 minutes after 

surgical incision (10) 

VAS, postoperative 

morphine 

consumption, side 

effects, time to first 

postoperative 

analgesic demand 

"In conclusion, although we have failed to 

show statistically significant differences 

attributable to preemptive analgesia, our 

results suggest that preincisional 

administration of either intravenous or 

epidural 2 μgkg-1 fentanyl lowers the 

postoperative analgesic use and prolongs the 

first analgesic requirement time. Higher doses 

of fentanyl may be necessary, for optimal and 

significant results." 

Barrington et al., 2005, 

Australia32 

Prospective 

randomized 

controlled study 

120 In-patients scheduled 

for elective coronary artery 

bypass grafting (CABG) 

surgery 

General (88.3%, mean 62 y 

± 10) 

Epidural (85%, mean 63 y 

± 9) 

• General: fentanyl + 

morphine infusion 

(60) 

• Epidural: General 

anesthesia with 

fentanyl + epidural 

ropivacaine + fentanyl 

(60) 

Postoperative release 

of biochemical 

markers and 

electrocardiograph 

(ECG) changes of 

myocardial 

ischemia/infarction 

"In conclusion, in this study, HTEA [high 

thoracic epidural anesthesia/analgesia] for 

CABG surgery had no effect on the release of 

cTnI as a marker of myocardial 

ischemia/infarction. However, HTEA 

improved postoperative analgesia and was 

associated with a reduced time to tracheal 

extubation." 

Barrington et al., 2005, 

Australia338 

Prospective 

randomized 

controlled trial 

108 In-patients undergoing 

total knee replacement 

(TKR) 

Continuous femoral nerve 

blockade (CFNB; 49.1%, 

mean 69 y ± 10) 

Continuous epidural 

analgesia (CEA; 45.5%, 

mean 71 y ± 9) 

• Femoral infusion of 

bupivacaine (53) 

• Continuous epidural 

infusion of 

ropivacaine 0.2% with 

fentanyl (55) 

Pain, nausea and 

vomiting, 

hypotensive 

episodes, motor 

block, range of knee 

movement, 

rehabilitation 

milestones 

"In conclusion, in this study there was no 

difference in postoperative analgesia when 

CFNB was compared with CEA after TKR. 

CFNB can be recommended as an effective 

regional component of a multimodal analgesia 

strategy after TKR." 
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Bathari et al., 2016, 

India33 

Prospective, 

randomized, 

double-blind 

study 

60 In-patients undergoing 

knee arthroscopy under 

spinal anesthesia 

Ropivacaine alone (90%, 

mean 32.3 y ± 13.3) 

Ropivacaine plus clonidine 

(90%, mean 31.8 y ± 11.1) 

Ropivacaine plus fentanyl 

(85%, mean 37.4 y ± 8.98) 

• Ropivacaine (20) 

• Ropivacaine + 

clonidine (20) 

• Ropivacaine + 

fentanyl (20) 

Sensory and motor 

block, time to 

micturition and side 

effects 

"The addition of fentanyl 30 μg to hyperbaric 

ropivacaine may be superior to the addition of 

clonidine 15 μg for knee arthroscopy as it 

provides a similar prolongation of sensory 

block and analgesia without prolonging motor 

block and time to micturition. 

Batistaki et al., 2010, 

Croatia34 
– 

60 In-patients undergoing 

elective cesarean section 

(0%, range 18-45 y) 

• PCEA with 

ropivacaine (not 

reported) 

• PCEA with 

levobupivacaine (not 

reported) 

• PCEA with 

ropivacaine + fentanyl 

(not reported) 

Sympathetic and 

sensory level of 

analgesia, motor 

ability (Bromage 0-

3), pain scores at 

rest, movement and 

cough (VAS 0-10), 

hemodynamic 

parameters, 

oxygenation, side 

effects, total doses of 

local anesthetic, 

overall patient 

satisfaction 

"Dilute local anaesthetic solutions provided 

satisfactory postoperative analgesia after 

Caesarean section when used with a PCEA 

device. The combination of ropivacaine 0.15% 

with fentanyl 2 mcg/ml appeared to be 

superior, since it provided higher patient 

satisfaction with statistically equal local 

anaesthetic consumption and pain scores." 

Batool et al., 2009, 

Pakistan503 

Interventional, 

randomized, 

controlled study 

100 In-patients undergoing 

elective hysterectomy 

Fentanyl (0%, mean 48 y ± 

8) 

Neostigmine plus fentanyl 

(0%, mean 50 y ± 7) 

• Fentanyl (50) 

• Neostigmine plus 

fentanyl (50) 

Intensity of pain 

relief, effects on 

hemodynamics 

"Neostigmine administered with fentanyl in 

the extradural space in the postoperative 

period, as continuous epidural analgesia gives 

better pain relief than fentanyl alone. The 

requirement of total amount of fentanyl per 

hour is reduced. The combination significantly 

lowers the heart rate particularly in 4th to 7th 

hrs of infusion, and lower values of mean 

arterial pressure are seen in this period." 
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Batra et al., 2010, 

India504 

Prospective 

randomized 

double-blinded 

study 

61 In-patients undergoing 

elective lower abdominal 

surgery under spinal 

anesthesia 

Group B (86.67%, mean 

6.3 months ± 3.5) 

Group BC (81.3%, mean 

5.7 months ± 2.6) 

Group BF (73.3%, mean 

7.2 months ± 4) 

Group BCF (80%, mean 

6.30 months ± 3.5) 

• Group B: bupivacaine 

(15) 

• Group BC: 

bupivacaine + 

clonidine (16) 

• Group BF: 

bupivacaine + 

fentanyl (15) 

• Group BCF: 

bupivacaine + 

clonidine + fentanyl 

(15) 

Propofol 

requirement, 

sedation 

"Our study show that the requirement of 

propofol sedation reduces with intrathecal 

adjuvants. The reduction was significant with 

the addition of clonidine and clonidine–

fentanyl combination as opposed to 

bupivacaine alone or with fentanyl. There was 

no significant difference in propofol infusion 

requirement with the use of bupivacaine alone 

or with fentanyl." 

Baxter et al., 1994, 

Canada35 

Double-blind 

randomized 

study 

50 In-patients undergoing 

elective thoracotomy 

Epidural (60%, mean 60 y 

± 8) 

Intravenous (56%, mean 55 

y ± 13) 

• Lumbar epidural 

fentanyl + IV saline 

(25) 

• IV fentanyl + epidural 

saline (25) 

Analgesic efficacy 

(VAS), respiratory 

effects, side effects, 

and pharmacokinetic 

disposition 

"These results support the use of the more 

invasive lumbar epidural technique for pain 

management of these patients." 

Bayazit et al., 2013, 

Turkey36 

Prospective, 

randomized, 

controlled, and 

double-blinded 

study 

40 In-patients undergoing 

primary, unilateral TKR 

Levobupivacaine (25%, 

mean 68.76 y) 

Levobupivacaine plus 

fentanyl (40%, mean 65.92 

y) 

• Levobupivacaine (20) 

• Levobupivacaine + 

fentanyl (20) 

Stress response from 

surgery, amount of 

study drug used, side 

effects, rescue 

analgesia needed 

"We have demonstrated that infusion of 

levobupivacaine (0.125%) in combination with 

fentanyl (4 μg/ml) using PCEA suppressed 

stress response to surgery significantly and 

provided better pain relief than 

levobupivacaine (0.125%) alone after TKR." 
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Behera et al., 2008, 

India6 

Prospective, 

randomized and 

open study 

30 In-patients undergoing 

thoracotomy 

PCEA (60%, mean 37 y ± 

10) 

IV-PCA (80%, mean 43 y 

± 12) 

• PCEA with fentanyl + 

bupivacaine (15) 

• IV-PCA with 

morphine (15) 

Percent of patients 

with analgesia 

failure 

"After thoracic surgery, PCEA using fentanyl 

and bupivacaine as compared to IVPCA using 

morphine provides better pain relief both at 

rest and during coughing and associated with 

fewer side effects." 

Bell et al., 1988, US37 – 

20 In-patients scheduled 

for pulmonary lobectomy 

(gender and age not 

specified) 

• Fentanyl (20) Infusion rates, VAS 

"Continuous lumbar epidural infusion is an 

effective and safe way to administer fentanyl 

for postoperative analgesia in thoracotomies." 

Belzarena, 2008, 

Uruguay39 
Open study 

40 In-patients undergoing 

oncologic mastectomy 

Epidural (0%, mean 63 y ± 

6) 

General anesthesia (0%, 

mean 58 y ± 9) 

• Epidural bupivacaine 

and fentanyl (20) 

• General anesthesia 

with propofol, 

fentanyl, and 

atracurium (20) 

Duration of surgery, 

analgesic 

consumption, 

hemodynamic 

parameters, pain 

severity, adverse 

effects, satisfaction 

"Epidural block has some advantages when 

compared with general anesthesia and can be 

considered an anesthesia option in oncologic 

mastectomies with axillary lymph node 

dissection." 

Belzarena, 1992, 

Brazil38 
– 

120 In-patients scheduled 

for elective cesarean 

delivery 

0 mcg/kg fentanyl (0%, 

mean 25 y ± 5.3) 

0.25 mcg/kg fentanyl (0%, 

mean 26 y ± 4.8) 

0.5 mcg fentanyl (0%, 

mean 23 y ± 5.8) 

0.75 mcg/kg (0%, mean 27 

y ± 6.1) 

Hyperbaric bupivacaine 

followed by: 

• 2 mL saline (30) 

• 0.25 mcg/kg fentanyl 

(30) 

• 0.5 mcg/kg fentanyl 

(30) 

• 0.75 mcg/kg fentanyl 

(30) 

Analgesia (quality 

and duration), need 

for rescue meds, 

level of 

consciousness 

"The combination of bupivacaine and a low 

dose of fentanyl (0.25 mcg/kg) provides 

excellent surgical anesthesia with short-lasting 

postoperative analgesia and very few negative 

side effects. As the dose of fentanyl increases 

to 0.5 or 0.75 mcg/kg, postoperative pain relief 

lasts longer, but respiratory changes occur and 

the incidence of adverse effects also 

increases." 
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Ben-David et al., 2001, 

US40 

Prospective, 

randomized 

study 

100 Out-patients 

undergoing knee 

arthroscopy 

Local anesthesia plus 

propofol infusion (60%, 

mean 46 y ± 14) 

Mini-dose lidocaine-

fentanyl spinal anesthesia 

(50%, mean 43 y ± 14) 

• Local anesthesia + 

titrated IV propofol 

infusion (50) 

• Mini-dose lidocaine-

fentanyl spinal 

anesthesia (50) 

Needing general 

anesthesia, needing 

airway support, total 

operating room time, 

time to home 

readiness, discharge 

time, postoperative 

pruritus, pain, 

nausea, ability to 

void before 

discharge, patient 

satisfaction 

"Although there appear to be particular 

advantages or disadvantages to either 

technique, both techniques provided a high 

degree of patient satisfaction with comparable 

efficiencies both intraoperatively and 

postoperatively. These efficiencies are 

superior to those reported with other 

techniques and, moreover, are not dependent 

on special provisions of the physical plant or 

the practice model." 

Ben-David et al., 2000, 

Israel41 
– 

20 In-patients undergoing 

surgical repair of hip 

fracture with spinal 

anesthesia 

Bupivacaine plus fentanyl 

(10%, mean 85 y ± 8) 

Bupivacaine (10%, mean 

82 y ± 5) 

• Bupivacaine plus 

fentanyl (10) 

• Bupivacaine (10) 

Hypotension, 

inadequate 

anesthesia, onset and 

peak of sensory 

block, nausea, 

vomiting 

"A “minidose” of 4 mg bupivacaine in 

combination with 20 mg fentanyl provides 

spinal anesthesia for surgical repair of hip 

fracture in the elderly. The minidose 

combination caused dramatically less 

hypotension than 10 mg bupivacaine and 

nearly eliminated the need for vasopressor 

support of blood pressure." 

Ben-David et al., 2000, 

Israel, US42 
– 

110 In-patients undergoing 

arthroscopic knee surgery 

(66.4%) 

Mean age was provided for 

each group, but the authors 

did not specify which one 

was which (46 y ± 8 vs 48 

y ± 10) 

• Lidocaine 50mg (55) 

• Lidocaine 20mg + 

fentanyl (55) 

Incidence of TNS 

(transient neurologic 

symptoms) 

"We conclude that spinal anesthesia with 

lidocaine 20 mg + fentanyl 25 mcg provided 

adequate anesthesia with greater 

hemodynamic stability and faster recovery 

than spinal anesthesia with lidocaine 50 mg. 

The incidence of TNS after spinal lidocaine 20 

mg + fentanyl 25 mcg was significantly less 

than that after spinal lidocaine 50 mg." 
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Ben-David et al., 2000, 

Israel43 
Pilot study 

32 In-patients undergoing 

elective or semi-urgent 

cesarean section 

Bupivacaine (0%, mean 

32.6 y ± 4.7) 

Bupivacaine plus fentanyl 

(0%, mean 29.0 y ± 7.5) 

• Bupivacaine (16) 

• Bupivacaine plus 

fentanyl (16) 

Maternal 

hypotension, peak 

sensory level, 

intensity of block, 

nausea 

"In summary, the findings of this study 

suggest that spinal anesthesia for cesarean 

delivery using 5 mg isobaric bupivacaine + 25 

mcg fentanyl is associated with significantly 

less hypotension, vasopressor requirements, 

and nausea than spinal anesthesia with 10 mg 

of isobaric bupivacaine. Further large-scale 

study is warranted to verify a reliable 

minimum dose of bupivacaine-fentanyl for 

single-shot spinal anesthesia in cesarean 

delivery." 

Ben-David et al., 1997, 

Israel44 
– 

50 Out-patients undergoing 

ambulatory surgical 

arthroscopy of the knee 

Bupivacaine (84%, mean 

39 y ± 14) 

Bupivacaine plus fentanyl 

(76%, mean 40 y ± 14) 

• Bupivacaine (25) 

• Bupivacaine plus 

fentanyl (25) 

Anesthesia quality 

and recovery; block 

level reached, mean 

times to two-

segment regression, 

S2 regression, time 

out of bed, time to 

urination, and time 

to discharge, motor 

and sensory 

blockade 

"We studied 50 patients undergoing 

ambulatory surgical arthroscopy and found 

that although small-dose bupivacaine alone is 

inadequate for this procedure, the addition of 

fentanyl makes it reliable." 

Benhamou et al., 1998, 

France556 
– 

78 Patients scheduled for 

elective cesarean section 

IT bupivacaine (0%, mean 

31 y ± 5) 

IT bupivacaine-clonidine 

(0%, mean 30 y ± 5) 

IT bupivacaine-clonidine 

plus fentanyl (0%, mean 31 

y ± 6) 

• IT bupivacaine (26) 

• IT bupivacaine-

clonidine (26) 

• IT bupivacaine-

clonidine plus 

fentanyl (26) 

Analgesia 

"In this study, we demonstrated improved 

intraoperative spinal analgesia by adding 75 

mcg of clonidine to bupivacaine; side effects 

were not increased. The combination of 

clonidine and fentanyl further improved 

analgesia but moderately increased sedation 

and pruritus." 
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Benzon et al., 1994, 

US505 

Prospective, 

randomized, 

double-blind 

study 

120 In-patients who 

underwent major 

abdominal or genitourinary 

procedures 

Group I (86.7%, mean 59 y 

± 9) 

Group II (73.3%, mean 54 

y ± 13) 

Group III (70%, mean 51 y 

± 15) 

Group IV (80%, mean 56 y 

± 10) 

Epidural fentanyl with:  

• Group I: saline (30) 

• Group II: 0.1% 

bupivacaine (30) 

• Group III: 0.15% 

bupivacaine (30) 

• Group IV: 0.2% 

bupivacaine (30) 

Analgesia and 

thrombelastography 

"We conclude that there is no analgesic 

advantage in adding bupivacaine to an EF 

[epidural fentanyl] infusion in patients who 

undergo gastrointestinal or genitourinary 

procedures." 

Benzon et al., 1993, 

US45 

Prospective, 

randomized, 

double-blind 

comparison 

36 In-patients scheduled to 

undergo thoracotomy 

Epidural fentanyl (55.6%, 

mean 56.4 y ± 12.1) 

PCA morphine (55.6%, 

mean 60.1 y ± 10.7) 

• Epidural fentanyl (18) 

• PCA morphine (18) 
Analgesia 

"We conclude that an epidural fentanyl 

infusion is superior to that of PCA with 

morphine in the management of pain after 

thoracotomy." 

Bermúdez López et al., 

2013, Spain46 

Single-center, 

prospective, 

randomized trial 

55 Out-patients undergoing 

hernioplasty (gender and 

age not specified) 

• Spinal anesthesia with 

prilocaine and 

fentanyl (26) 

• General anesthesia 

(29) 

intraoperative and 

recovery times, 

postanesthesia 

recovery scores and 

postoperative 

outcomes. 

"Unilateral spinal anesthesia with low-dose 

hyperbaric 5% prilocaine provides recovery 

profiles and discharge times comparable to 

general anesthesia with propofol. Patients 

receiving SA were able to go home earlier 

than GA [general anesthesia] patients without 

added complications." 
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Berti et al., 2000, 

Italy339 

Prospective, 

randomized, 

double-blind 

study 

32 In-patients scheduled 

for elective major 

abdominal surgery 

Ropivacaine (68.8%, mean 

62 y ± 9) 

Ropivacaine-Fentanyl 

(81.3%, mean 63 y ± 10) 

• Ropivacaine (16) 

• Ropivacaine-fentanyl 

(16) 

Pain relief (VAS 

scores), motor block, 

degree of sedation 

"A thoracic epidural infusion of 0.2% 

ropivacaine, with or without, fentanyl 

provided effective pain relief in most patients 

with a very low degree of motor blockade. 

Adding 2 mcg/mL fentanyl to 0.2% 

ropivacaine reduced total consumption of local 

anesthetic solution and need for incremental 

doses, but did not provide clinically relevant 

advantages in quality of pain relief and 

incidence of motor block, leading to a 

significant decrease in peripheral SpO2, 

lasting up to 48 hours after surgery." 

Bhargava et al., 2014, 

India340 

Prospective 

randomized, 

controlled study 

70 In-patients scheduled 

for routine thoracic surgery 

Fentanyl (77.14%, mean 

35.86 y ± 13.17) 

Sufentanil (82.86%, mean 

33.57 y ± 10.27) 

• Fentanyl (35) 

• Sufentanil (35) 

Pain intensity score, 

rescue analgesia use 

"Though both drugs are equally safe, 

sufentanil is faster acting, more potent and 

efficient analgesic than fentanyl when used for 

postoperative pain relief in thoracic surgeries 

via thoracic epidural approach." 

Bharti et al., 2015, 

India341 

Prospective 

randomized 

double-blind 

study 

60 Patients undergoing 

transurethral resection of 

prostate or bladder tumor 

under spinal anesthesia 

Bupivacaine (80%, mean 

57.8 y ± 9.2) 

Bupivacaine plus 

midazolam (85%, mean 

50.8 y ± 13.1) 

Bupivacaine plus fentanyl 

(90%, mean 53.9 y ± 12.8) 

• Bupivacaine (20) 

• Bupivacaine plus 

midazolam (20) 

• Bupivacaine plus 

fentanyl (20) 

Verbal rating pain 

scale, sensory 

blockade 

"Addition of midazolam to intrathecal 

bupivacaine provides prolonged postoperative 

analgesia similar to intrathecal fentanyl and 

appears safe in patients undergoing endoscopic 

urology surgery." 
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Bharti et al., 2018, 

India342 

Bharti et al., 2016, 

India600 

Randomized, 

double-blind 

controlled trial 

40 In-patients undergoing 

upper abdominal surgery 

Fentanyl (45%, mean 39.55 

y ± 15.46) 

Dexmedetomidine (35%, 

38.75 y ± 12.09) 

Epidural bupivacaine with: 

• Fentanyl (20) 

• Dexmedetomidine 

(20) 

Sedation, pain 

"It was concluded that the addition of 

dexmedetomidine with 0.125% bupivacaine in 

thoracic epidural provides effective 

perioperative analgesia with greater patient 

satisfaction compared with fentanyl." 

Bhaskar Babu et al., 

2014, India47 

Prospective 

randomized 

control study 

50 In-patients undergoing 

routine pediatric short 

surgeries 

Fentanyl 0.5 mcg/kg (88%, 

mean 4.20 y ± 1.91) 

Fentanyl 1 mcg/kg (96%, 

mean 3.84 y ± 1.57) 

Bupivacaine plus: 

• Fentanyl 0.5 mcg/kg 

(25) 

• Fentanyl 1 mcg/kg 

(25) 

Modified objective 

pain score (MOPS), 

rescue analgesia use 

"We hereby conclude that 1 mcg/kg of 

fentanyl with bupivacaine 0.125% provides 

postoperative analgesia for longer duration 

with less requirement of rescue analgesics as 

compared to 0.5 mcg/kg of fentanyl with 

bupivacaine 0.125% without any major 

postoperative complications." 

Bhattacharjee et al., 

2015, India48 

Prospective 

randomized 

double-blinded 

study 

90 In-patients scheduled 

for elective cesarean 

delivery 

Control (0%, mean 29.83 y 

± 6.438) 

Clonidine (0%, mean 28.23 

y ± 5.697) 

Fentanyl (0%, mean 29.90 

y ± 5.346) 

Bupivacaine plus:  

• Control (30) 

• Clonidine (30) 

• Fentanyl (30) 

Peak sensory block 

level, time to reach 

peak sensory block, 

time to reach T4-6 

level, modified 

Bromage scale, time 

to first analgesic 

request 

"Perioperative analgesia was prolonged by the 

addition of 75 μg of clonidine and 25 μg 

fentanyl to bupivacaine, with increased side 

effects of nausea, vomiting and hypotension in 

the clonidine group." 
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Bidikar et al., 2017, 

India49 

Prospective, 

randomized, 

double-blinded 

study 

60 In-patients presenting 

for elective and emergency 

cesarean delivery 

Levobupivacaine (0%, 

mean 25.07 y ± 3.973) 

Levobupivacaine plus 

fentanyl (0%, mean 25.13 y 

± 4.13) 

• Levobupivacaine (30) 

• Levobupivacaine plus 

fentanyl (30) 

Postoperative 

sensory, rescue 

analgesia use 

"Intrathecal levobupivacaine plus fentanyl 

prolonged duration of sensory block and 

rescue analgesia without prolonging motor 

block which could help in early ambulation" 

Bindra et al., 2018, 

India343 

Double-blind 

randomized 

comparative 

study 

150 In-patients undergoing 

cesarean section under 

spinal anesthesia 

Nalbuphine (0%, mean 

26.10 y ± 3.92) 

Fentanyl (0%, mean 26.14 

y ± 4.41) 

Normal saline (0%, mean 

25.82 y ± 3.66) 

Bupivacaine plus:  

• Nalbuphine (50) 

• Fentanyl (50) 

• Normal saline (50) 

Sensory and motor 

blockade 

characteristics; 

duration of 

postoperative 

analgesia 

"We conclude that both intrathecal nalbuphine 

0.8 mg and intrathecal fentanyl 20 μg are 

effective adjuvants to 0.5% hyperbaric 

bupivacaine in patients undergoing cesarean 

section under subarachnoid block. They 

increase the duration of sensory block as well 

as postoperative analgesia without any 

increase in side effects. However, intrathecal 

nalbuphine prolongs postoperative analgesia 

maximally and may be used as an alternative 

to intrathecal fentanyl in cesarean section." 

Birowo et al., 2014, 

Indonesia344 
– 

20 In-patients undergoing 

percutaneous 

nephrolithotomy (gender 

and age not specified) 

• Paravertebral nerve 

block (PNB) with 

bupivacaine and 

lidocaine (10) 

• Spinal anesthesia with 

bupivacaine and 

fentanyl (10) 

Pain 

"We concluded that PNB could be a safe 

anesthesia procedure for PNL [percutaneous 

nephrolithotomy] with earlier mobilization and 

better post-operative pain management 

compared to spinal anesthesia." 
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Bisht and Rashmi, 

2017, India345 

Prospective 

randomized 

controlled study 

100 In-patients scheduled 

for elective total abdominal 

hysterectomy 

Fentanyl (0%, mean 52.26 

y ± 8.13) 

Nalbuphine (0%, mean 

50.34 y ± 8.55) 

Bupivacaine plus: 

• Fentanyl (50) 

• Nalbuphine (50) 

Pain, sensory block 

"Although the time to onset and peak sensory 

level is longer with nalbuphine as intrathecal 

adjuvant than fentanyl, time for sensory level 

to regress by two segments and the 

postoperative analgesia time is longer with 

nalbuphine. So, nalbuphine is a good adjuvant 

in spinal anesthesia and has an advantage in 

centers without narcotics license." 

Biswas et al., 2002, 

India50 
– 

60 Patients undergoing 

inguinal herniorrhaphy 

(100%, age not specified) 

• Lignocaine (20) 

• Lignocaine with 

midazolam (20) 

• Lignocaine with 

fentanyl (20) 

Duration of pain 

relief 

"Both midazolam and fentanyl with hyperbaric 

lignocaine 5% 1.5 ml administered 

intrathecally extend the duration of analgesia." 

Biswas et al., 2016, 

India506 

Randomized 

control double 

blind study 

60 In-patients undergoing 

elective anterolateral 

thoracotomy for lung 

resection 

Epidural (73.3%, mean 

31.07 y ± 11.75) 

Paravertebral (60%, mean 

35.23 y ± 12.95) 

Bupivacaine and fentanyl 

via: 

• Epidural (30) 

• Paravertebral (30) 

Post-operative VAS 

for pain and four-

point observer 

ranking scale 

"Hence, paravertebral block can be used for 

post thoracotomy pain relief in those patients 

where thoracic epidural is contraindicated." 

Blanco et al., 1987, 

Spain51 

Randomized 

study 

20 In-patients scheduled 

for elective cesarean 

delivery (gender and age 

not specified) 

• Epidural morphine 

(10) 

• Epidural fentanyl (10) 

Pain 

"In conclusion, we believe this study 

demonstrates the superiority of fentanyl over 

morphine for post-caesarean pain relief due to 

faster onset of action and better quality of 

analgesia." 
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Bois et al., 1997, 

Canada346 
– 

114 In-patients scheduled 

for elective abdominal 

aortic surgery 

Thoracic epidural analgesia 

(76.4%, mean 66 y ± 9) 

IV PCA (78%, mean 65 y 

± 8) 

• Thoracic epidural 

analgesia with 

fentanyl (55) 

• IV PCA with 

morphine (59) 

Cardiac morbidity 

and mortality 

"Postoperative myocardial ischemia is 

associated with adverse cardiac outcome. 

Using Holter monitoring after aortic surgery, 

this study shows that the use of thoracic 

epidural analgesia with bupivacaine and 

fentanyl did not result in a lower incidence of 

myocardial ischemia compared with 

intravenous patient-controlled analgesia with 

morphine." 

Booth et al., 2017, 

US557 

Randomized, 

double-blind, 

controlled study 

200 In-patients requesting 

labor epidural analgesia 

Fentanyl (0%, mean 27 y ± 

6) 

Neostigmine 2 mcg/mL 

(0%, mean 28 y ± 6) 

Neostigmine 4 mcg/mL 

(0%, mean 27 y ± 6) 

Neostigmine 8 mcg/mL 

(0%, mean 28 y ± 5) 

Bupivacaine plus: 

• Fentanyl (35) 

• Neostigmine 2 

mcg/mL (38) 

• Neostigmine 4 

mcg/mL (40) 

• Neostigmine 8 

mcg/mL (38) 

Total hourly local 

anesthetic 

consumption 

"The data do not support any difference in 

rescue bupivacaine requirements for labor 

patient-controlled epidural analgesia whether 

patients receive epidural bupivacaine with 2 to 

8 mcg/mL neostigmine or epidural 

bupivacaine with 2 mcg/mL fentanyl." 

Booth et al., 2000, 

US507 
– 

34 In-patients requiring 

labor analgesia (0%, age 

not specified) 

Combined spinal-epidural 

(CSE) anesthesia with:  

• Bupivacaine and 

fentanyl (11) 

• Meperidine 15 mg 

(10) 

• Meperidine 25 mg 

(11) 

Duration of 

analgesia 

"Although intrathecal meperidine could 

potentially prolong subarachnoid analgesia 

during labor, its use was associated with a 

significant incidence of nausea or vomiting. 

These data do not support the use of 

subarachnoid meperidine in doses of 15 or 25 

mg for labor analgesia." 
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Bormann et al., 1983, 

Germany52 
– 

107 In-patients scheduled 

for abdominal and thoracic 

surgery 

Neuroleptanalgesia (NLA; 

70.6%, mean 54 y ± 8) 

NLA plus epidural 

analgesia (67.9%, mean 52 

y ± 16) 

• NLA with 

postoperative 

intramuscular (IM) 

piritramide (51) 

• NLA with epidural 

mepivacaine and 

bupivacaine and 

postoperative epidural 

fentanyl (56) 

Plasma antidiuretic 

hormone (ADH) 

levels 

"Plasma ADH levels increased postoperatively 

in all patients, but in patients given NLA 

followed by postoperative intramuscular 

narcotics, plasma levels of ADH were more 

than twice as great as in patients given 

epidural anesthesia followed by epidural 

fentanyl." 

Boucher et al., 2001, 

Canada347 

Randomized, 

prospective, 

double-blind 

study 

54 In-patients scheduled 

for short duration surgery 

under spinal anesthesia 

Control (69.2%, mean 41 y 

± 14) 

Fentanyl (53.8%, mean 37 

y ± 14) 

Spinal procaine plus:  

• Control (26) 

• Fentanyl (26) 

Time to highest 

sensory level and 

regression to T10, 

fentanyl doses, 

incidence of nausea 

or pruritus and 

ephedrine 

administration 

"Spinal procaine is appropriate for short-

duration surgery. Fentanyl does not change the 

characteristics of the block or the incidence of 

side effects associated with spinal procaine." 

Braga Ade et al., 2014, 

Brazil53 

Prospective, 

randomized, 

double-blind 

study 

64 In-patients scheduled 

for cesarean section 

Fentanyl (0%, mean 31.56 

y ± 6.05) 

Sufentanil (0%, mean 

29.40 y ± 6.46) 

Bupivacaine plus:  

• Fentanyl (32) 

• Sufentanil (32) 

Sensory block 

latency; maximum 

sensory block level, 

maximum motor 

block degree; time 

for motor regression; 

duration of 

analgesia; level of 

consciousness in the 

intraoperative period 

"The addition of fentanyl and sufentanil to 

hyperbaric subarachnoid bupivacaine was 

shown to be effective for the performance of 

cesarean section, and safe for the mother and 

fetus. Analgesia was more prolonged with 

sufentanil." 
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Breen et al., 1999, 

Canada348 

Randomized, 

double-blind 

study 

40 In-patients in early labor 

CSE analgesia (0%, mean 

31.5 y ± 4.6) 

Epidural (0%, mean 29.8 y 

± 5.1) 

• CSE analgesia with 

intrathecal sufentanil 

(21) 

• Epidural lidocaine 

with fentanyl (19) 

Duration of 

analgesia 

"In summary, we found that intrathecal 

sufentanil 10 mcg provides a more rapid onset 

of more profound analgesia than epidural 

lidocaine (45 mg + 12 mcg epinephrine) 

followed by 100 mcg epidural fentanyl. The 

initial ability to ambulate is better with 

intrathecal sufentanil and pruritus is more 

common." 

Breen and Janzen, 

1992, Canada54 

Prospective, 

randomized, 

double-blind 

study 

60 In-patients scheduled 

for elective cesarean 

section under epidural 

anesthesia 

Fentanyl before delivery 

(0%, mean 29.6 y ± 4.0) 

Fentanyl after delivery 

(0%, mean 32.2 y ± 4.6) 

• Fentanyl before 

delivery (30) 

• Fentanyl after delivery 

(30) 

Time to achieve a T4 

block; dose of 

lidocaine required; 

pain; sedation 

"Since equal benefit is obtained by giving 

fentanyl after delivery, when the risks of 

neonatal depression from fentanyl are zero, we 

suggest that fentanyl be given after delivery of 

the infant." 

Breen et al., 1993, US55 

Prospective, 

randomized, 

double-blind 

130 In-patients requesting 

epidural analgesia for labor 

Fentanyl (0%, mean 30.3 y 

± 5.2) 

Bupivacaine, epinephrine, 

and fentanyl (0%, mean 

30.8 y ± 4.9) 

• Fentanyl (53) 

• Bupivacaine, 

epinephrine, and 

fentanyl (77) 

Pain, duration of 

analgesia, leg 

strength 

"In summary, many patients receiving epidural 

analgesia for relief of the pain of labor obtain 

satisfactory analgesia with fentanyl alone or a 

low-dose mixture of bupivacaine, fentanyl, 

and epinephrine." 
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Bremerich et al., 2007, 

Germany349 

Randomized, 

double-blind 

study 

60 In-patients scheduled 

for elective caesarean 

section 

Bupivacaine plus fentanyl 

10 mcg (0%, mean 31 y ± 

3) 

Bupivacaine plus fentanyl 

20 mcg (0%, mean 33 y ± 

4) 

Bupivacaine plus sufentanil 

5 mcg (0%, mean 29 y ± 4) 

Levobupivacaine plus 

fentanyl 10 mcg (0%, mean 

31 y ± 5) 

Levobupivacaine plus 

fentanyl 20 mcg (0%, mean 

32 y ± 3) 

Levobupivacaine plus 

sufentanil 5 mcg (0%, 

mean 32 y ± 3) 

Bupivacaine plus:  

• Fentanyl 10 mcg (10)  

• Fentanyl 20 mcg (10)  

• Sufentanil 5 mcg (10) 

 

Levobupivacaine plus:  

• Fentanyl 10 mcg (10)  

• Fentanyl 20 mcg (10)  

• Sufentanil 5 mcg (10) 

Sensory and motor 

block characteristics; 

duration of complete 

and effective 

analgesia 

"Based on our data, 10 mg of hypertonic 

levobupivacaine 0.5% combined with 

sufentanil 5 mcg was the most appropriate 

anaesthetic regimen in parturients undergoing 

elective Caesarean delivery in spinal 

anaesthesia." 

Brenn et al., 1998, US56 – 

92 In-patients with cerebral 

palsy (CP) who received 

postoperative epidural 

analgesia (56.5%, mean 

107 months ± 50.1) 

• Intermittent bolus 

epidural morphine 

(44) 

• Continuous epidural 

infusion bupivacaine 

and fentanyl (48) 

Sedation score, 

duration of analgesia 

"Continuous infusion of epidural bupivacaine 

and fentanyl provided excellent analgesia for 

children with CP without serious 

complications. Intermittent bolus epidural 

morphine was associated with a high incidence 

of excessive sedation and should be avoided in 

this population." 
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Bromage et al., 1989, 

Saudi Arabia57 
– 

170 In-patients undergoing 

percutaneous 

nephrolithotripsy (gender 

not specified) 

Bupivacaine (mean 36.5 y 

± 1.8) 

Bupivacaine plus 

epinephrine (mean 35.9 y ± 

1.9) 

Bupivacaine followed by 

fentanyl (mean 33.3 y ± 

2.0) 

Bupivacaine plus 

epinephrine followed by 

fentanyl (mean 37.9 y ± 

1.8) 

• Bupivacaine (42) 

• Bupivacaine with 

epinephrine (42) 

• Bupivacaine followed 

by fentanyl (42) 

• Bupivacaine plus 

epinephrine followed 

by fentanyl (44) 

Analgesia, sensory 

blockade, motor 

blockade 

"It is concluded that PNL [percutaneous 

nephrolithotripsy] may be safely conducted 

under epidural analgesia when reinforced by 

epidural fentanyl while breathing air, provided 

SaO2 is monitored continuously; otherwise, 

oxygen supplementation should be provided." 

Buggy et al., 2000, 

Ireland456 
– 

47 In-patients scheduled 

for elective cesarean 

section under regional 

anesthesia 

Ropivacaine (0%, mean 

32.4 y ± 5.5) 

Ropivacaine and fentanyl 

(0%, mean 28.5 y ± 5.0) 

• Ropivacaine (23) 

• Ropivacaine and 

fentanyl (24) 

Motor block 

(Bromage scores), 

pain (VAS scores) 

"In conclusion, we found a higher incidence of 

motor weakness after 8 h in patients receiving 

PCEA ropivacaine compared with a 

ropivacaine/fentanyl mixture after bupivacaine 

spinal anaesthesia. The reason for this finding 

is unclear, but further studies are indicated to 

clarify the optimum dose regimen of epidural 

ropivacaine and fentanyl after spinal 

anaesthesia. In the interim, caution should be 

exercised when administering epidural 

ropivacaine after bupivacaine spinal 

anaesthesia." 



106 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Buggy and MacDowell, 

1996, Ireland58 

Randomized, 

double-blind 

study 

28 In-patients in 

established labor and 

requesting extradural 

analgesia (0%, range 15-43 

y) 

• Clonidine and 

fentanyl (14) 

• Bupivacaine (14) 

Pain (VAS scores), 

motor blockade 

(pinprick) 

"We conclude that clonidine 120 mcg-fentanyl 

50 mcg provided comparable extradural 

analgesic efficacy as 0.25 % bupivacaine for 

the first stage of labour. Furthermore, 

unwanted neurological effects were 

significantly less." 

Burgess and Wilcosky, 

1989, US457 
Case Reports 

2 In-patients with 

myasthenia gravis 

presenting for transsternal 

thymectomy (0%, range 

24-43 y) 

• Epidural fentanyl (2) Pain 

"In conclusion, we encourage further study of 

thoracic epidural anesthesia and analgesia as a 

method to provide optimal operating 

conditions and improved patient safety and 

comfort in patients presenting for transsternal 

thymectomy in the treatment of myasthenia 

gravis." 

Butkovic et al., 2007, 

Croatia350 

Prospective, 

randomized trial 

28 In-patients scheduled 

for thoracoscopic pectus 

excavatum surgery (75%, 

range 8-19 y) 

• Epidural bupivacaine 

and fentanyl (14) 

• PCA fentanyl IV (14) 

Pain (VAS scores), 

sedation (Ramsay) 

"I.V. fentanyl PCA is as effective as thoracic 

epidural for postoperative analgesia in children 

after thoracoscopic pectus excavatum repair. 

Bearing in mind the possible complications of 

epidural catheterization in children, the use of 

fentanyl PCA is recommended." 

Buvanendran et al., 

2002, US508 

Prospective, 

randomized, 

controlled trial 

50 In-patients requesting 

analgesia for labor (0%, 

age not specified) 

• Fentanyl plus: Sodium 

chloride (25) 

• Magnesium (25) 

Pain (VAS scores), 

duration of 

analgesia, motor 

block, somnolence 

"Further studies are required to determine if 

larger doses of IT MAG can produce greater 

potentiation of analgesia or reduce opioid 

requirements." 

Cain et al., 1994, US59 Case Report 

1 Patient with cystic 

fibrosis (CF) presenting 

with bilateral pneumonia 

and severe left anterior 

pleuritic chest pain (0%, 32 

y) 

• PCEA fentanyl (1) Pleuritic chest pain 

"We believe that epidural fentanyl should be 

strongly considered in the treatment of CF 

patients suffering from pleuritic pain during a 

pulmonary exacerbation." 
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Cakirca et al., 2019, 

Turkey60 

Double-blind, 

prospective 

study 

45 Patients undergoing 

elective cesarean section 

Saline (0%, mean 27.8 y ± 

7.4) 

Fentanyl (0%, mean 25.2 y 

± 5.2) 

Sufentanil (0%, mean 27.4 

y ± 7.1 

Levobupivacaine plus:  

• Saline (15) 

• Fentanyl (15) 

• Sufentanil (15) 

Hemodynamic 

parameters, sensory 

and motor blockade 

levels, VAS pain 

scores, the time to 

the first analgesic 

requirement and 

adverse events 

"Intrathecal Levobupivicaine 10 mg in 3 mL 

solution does not provide adequate anesthesia 

during elective caesarian section. We found 

that major that the major adverse effect of 

adding fentanyl or sufentanil to 

levobupivicaine is the increase in nausea" 

Caldwell et al., 1994, 

US351 
– 

59 In-patients admitted for 

labor and delivery 

Group 1 (0%, mean 27.2 y 

± 1.0) 

Group 2 (0%, mean 28.6 y 

± 1.0) 

• Group 1: Initially 

received subarachnoid 

morphine sulfate and 

fentanyl for labor 

analgesia; if additional 

analgesia requested, 

epidural analgesia was 

started with 

bupivacaine followed 

by infusion of 

bupivacaine with 

fentanyl (26) 

• Group 2: Received 

conventional epidural 

analgesia initiated 

with bupivacaine and 

sufentanil, followed 

by a continuous 

infusion of the two 

(33) 

Side effects, onset 

and duration of 

analgesia 

"The combination of subarachnoid morphine 

0.25 mg and fentanyl 25 mcg, when used for 

labor analgesia as part of the CSE technique, 

was associated with a higher incidence of 

clinically significant nausea and vomiting and 

pruritus, compared to conventional epidural 

anesthesia. Furthermore, the combination also 

proved ineffective in providing adequate pain 

relief for the duration of labor and delivery for 

the majority of patients, The authors 

recommend that subarachnoid morphine and 

fentanyl serve a limited role in the treatment of 

labor pain." 
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Canovas et al., 2011, 

Spain352 

Prospective 

randomized 

study 

33 In-patients undergoing 

elective cesarean delivery 

under spinal anesthesia 

(0%, age not specified) 

Hyperbaric 

levobupivacaine plus:  

• Morphine (not 

reported) 

• Fentanyl (not 

reported) 

• Fentanyl and bilateral 

ultrasound-guided 

transversus abdominis 

plane block with 

levobupivacaine (not 

reported) 

Pain (VAS scores) 

"US TAP [ultrasound guided transversus 

abdominis plane] block, as a component of a 

multimodal analgesic regimen, improves 

spinal opioid analgesia, with longer analgesic 

effect and reduces opioid requirement after 

caesarean delivery and secondary effects." 

Carli et al., 2002, 

Canada61 

Randomized 

trial 

64 In-patients undergoing 

elective colonic resection 

PCA group (59.4%, mean 

62 y ± 12) 

Epidural group (43.8%, 

mean 59 y ± 12) 

• PCA morphine (32) 

• Epidural bupivacaine 

and fentanyl (32) 

Exercise capacity via 

6-minute walking 

test 

"The superior quality of pain relief provided 

by epidural analgesia had a positive impact on 

out-of-bed mobilization, bowel function, and 

intake of food, with long-lasting effects on 

exercise capacity and health-related quality of 

life." 

Carli et al., 2001, 

Canada62 

Prospective, 

randomized trial 

42 in-patients diagnosed 

with either colonic cancer, 

diverticulitis, polyps, or 

adenoma, and scheduled 

for elective colorectal 

surgery 

PCA (57.1%, mean 64 y ± 

11) 

Epidural (38.1%, mean 68 

y ± 8) 

• IV morphine PCA 

(21) 

• Epidural bupivacaine 

and fentanyl (21) 

Pain (VAS scores), 

ambulation 

"Thoracic epidural analgesia has distinct 

advantages over patient-controlled analgesia 

morphine in providing superior quality of 

analgesia and shortening the duration of 

postoperative ileus. However, discharge home 

was not faster, indicating that other 

perioperative factors influence the length of 

hospital stay." 
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Carr et al., 1998, 

Canada509 

Prospective, 

double-blind 

study 

42 In-patients who 

underwent urological 

surgery 

Fentanyl (60%, mean 5.2 y 

± 2.8) 

Fentanyl plus bupivacaine 

(55%, mean 5.0 y ± 4.3) 

• Fentanyl (20) 

• Fentanyl plus 

bupivacaine (20) 

Pain (VAS scores), 

movements 

(Bromage scores) 

"Postoperative epidural fentanyl infusion 

provides equipotent analgesia to 

administration of a solution including both 

fentanyl and bupivacaine 0. 125% and causes 

less lower limb weakness. No reduction in the 

fentanyl requirement resulted from the 

addition of bupivacaine 0.125%." 

Cassady et al., 2000, 

US63 

Non-blinded, 

randomized 

study 

29 In-patients with 

idiopathic scoliosis, 

scheduled for elective 

posterior spinal fusion 

CEA (11.8%, mean 14.6 y 

± 1.8) 

PCA (18.8%, mean 14.4 y 

± 1.6) 

• CEA with bupivacaine 

and fentanyl (17) 

• PCA with morphine 

(16) 

Pain (VAS scores) 

"Continuous epidural analgesia and patient-

controlled analgesia are comparably effective 

and safe after posterior spinal fusion. Return 

of bowel sounds occurred significantly more 

rapidly in patients receiving CEA 

postoperatively." 

Cata et al., 2009, US64 Case report 

1 In-patient with von 

Willebrand disease 

presenting for urgent 

cesarean delivery under 

spinal anesthesia (0%, 38 

y) 

• Hyperbaric 

bupivacaine, fentanyl, 

and morphine sulfate 

(1) 

Pain 

"In conclusion, a cesarean delivery under 

spinal anesthesia was successfully performed 

in a patient with type-2M von Willebrand 

disease." 

Caudle et al., 1993, 

US65 
Chart review 

31 In-patients who 

received epidural fentanyl 

infusion with PCEA 

(gender not specified, mean 

13.2 y ± 2.7) 

PCEA fentanyl in the:  

• Lumbar space (14) 

• Thoracic space (22) 

Analgesia rating 

(VAS and 

subjective) 

"Patients with thoracic epidural catheters 

placed for thoracic or upper abdominal 

procedures seemed to have the greatest benefit 

from this technique." 



110 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Celeski et al., 1999, 

US66 
– 

56 In-patients who 

requested labor analgesia 

Fentanyl 25 mcg (0%, 

mean 24.42 y ± 4.2) 

Fentanyl 37.5 mcg (0%, 

mean 24.72 y ± 4.2) 

Fentanyl 50 mcg (0%, 

mean 23.51 y ± 3.3) 

• Fentanyl 25 mcg (21) 

• Fentanyl 37.5 mcg 

(18) 

• Fentanyl 50 mcg (17) 

Pain (VAS scores) 

"The findings of the present study demonstrate 

that there is no real advantage of using doses 

of ITF [intrathecal fentanyl] greater than 25 

mcg in quality and duration of effective labor 

analgesia." 

Celleno and Capogna, 

1988, Italy558 

Double-blind 

study 

95 In-patients given lumbar 

epidural analgesia 

Epinephrine (0%, mean 

26.4 y ± 2.4) 

Epinephrine and fentanyl 

50 mcg (0%, mean 25.1 y ± 

2.7) 

Epinephrine and fentanyl 

100 mcg (0%, mean 24.0 y 

± 3.5) 

Bupivacaine with: 

• Epinephrine (35) 

• Epinephrine and 

fentanyl 50 mcg (30) 

• Epinephrine and 

fentanyl 100 mcg (30) 

Pain (VAS scores), 

peak effect - first 

painless contraction 

"Only the addition of 100 microgram of 

fentanyl significantly improved the quality of 

analgesia (43.3 per cent of excellent scores vs 

6.6 per cent in Group B and 5.7 per cent in 

Group A). Addition of fentanyl did not affect 

the duration of labour, the method of delivery 

and the neonatal neurobehaviour scores." 



111 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Celleno et al., 1991, 

Italy67 

Prospective, 

randomized 

study 

60 In-patients requesting 

epidural analgesia for 

established term labor (0%, 

age not specified) 

Fentanyl or saline 

administered in addition to 

bupivacaine and 

epinephrine loading dose 

before administration of 

bupivacaine and 

epinephrine administered:  

• PCEA (not reported) 

• Continuous epidural 

infusion (not reported) 

• Conventional 

intermittent "top up" 

(CIT) injections (not 

reported) 

Pain (VAS scores), 

pain relief index, 

satisfaction scores, 

motor block 

(Bromage) 

"The addition of fentanyl to the loading dose 

improved the quality of analgesia and reduced 

significantly the total dose of bupivacaine used 

in CIT and EPCA [sic] groups. According 

with others, patients of CEI received the 

higher dose of bupivacaine. In this group the 

addition of fentanyl did not reduce the mean 

total dose of bupivacaine, The "on demand" 

techniques (CIT and PCEA) benefit from the 

initial administration of fentanyl and this 

increases the safety of these methods, likely 

reducing the maternal and fetal exposure to the 

local anesthetic." 

Celleno et al., 1995, 

Italy353 
– 

48 In-patients who were 

candidates for epidural 

analgesia in labor 

Saline (0%, mean 26.3 y ± 

3.7) 

Fentanyl (0%, mean 25.4 y 

± 2.9) 

Clonidine (0%, mean 24.9 

y ± 3.0) 

Clonidine and fentanyl 

(0%, mean 25.8 y ± 2.9) 

Bupivacaine with 

epinephrine followed by:  

• Saline (12) 

• Fentanyl (12) 

• Clonidine (12) 

• Clonidine and 

fentanyl (12) 

Onset of analgesia, 

offset of analgesia, 

duration of 

analgesia, quality of 

analgesia (verbal 

scale), motor block 

(Bromage scale) 

"Epidural clonidine may be a useful adjuvant 

for epidural analgesia for the first stage of 

labour. Further studies are needed to 

investigate the maternal and neonatal effects 

of repeated doses of clonidine and the effect 

on the total consumption of local anesthetic 

during labor and delivery." 
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Celleno et al., 1991, 

Italy68 

Randomized, 

double-blind 

study 

90 In-patients undergoing 

elective cesarean delivery 

with lumbar epidural 

anesthesia 

Morphine (0%, mean 31.3 

y ± 4.6) 

Buprenorphine (0%, mean 

30.6 y ± 2.8) 

Fentanyl (0%, mean 29.5 y 

± 3.6) 

Sufentanil (0%, mean 32.1 

y ± 6.0) 

Oxymorphone (0%, mean 

30.4 y ± 2.4) 

Control (0%, mean 28.9 y 

± 3.7) 

Lidocaine, epinephrine, 

and sodium bicarbonate 

with:  

• Morphine (15) 

• Buprenorphine (15) 

• Fentanyl (15) 

• Sufentanil (15) 

• Oxymorphone (15) 

• Control: saline (15) 

Pain (4-point scale) 

"In conclusion, morphine (3 mg), fentanyl (75 

mcg), and sufentanil (50 mcg) could be safely 

added to epidural lidocaine to improve 

intraoperative analgesia without adverse 

neonatal effects and provide adequate 

postoperative pain relief. The predelivery 

administration of 0.3 mg buprenorphine or 1 

mg oxymorphone does not seem to have any 

intraoperative advantage but may be 

administered after the delivery of the infant for 

postoperative analgesia." 

Cesur et al., 2010, 

Turkey69 

Prospective, 

double-blind, 

randomized 

study 

100 Patients who required 

a transrectal ultrasound 

(TRUS)-guided prostate 

biopsy 

Intrarectal lidocaine gel 

(100%, mean 68.32 y ± 

8.06) 

Caudal analgesia (100%, 

mean 65.18 y ± 8.12) 

• Intrarectal lidocaine 

(50) 

• Caudal analgesia with 

bupivacaine, fentanyl, 

and epinephrine (50) 

Pain (VAS scores), 

motor block 

(Bromage scale), 

patient satisfaction 

(Likert scale) 

" 'Walking' caudal analgesia is an efficacious 

method for relieving the pain during TRUS-

guided prostate biopsies in ambulatory 

practice." 
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Chabal et al., 1989, 

US70 
– 

8 In-patients, 7 with 

chronic back or hip pain 

and 1 with lower extremity 

spasticity secondary to 

traumatic C-6 quadriplegia, 

receiving diagnostic spinal 

blocks (gender not 

specified, range 45-66 y) 

• Fentanyl (8) Pain 

"In summary, this study has shown that 

intrathecal fentanyl strongly depresses the 

nociceptive lower extremity flexion reflex, and 

that these changes parallel the subject's report 

of pain. The nonsynaptic H-reflex was 

unaffected by the fentanyl. It is likely that the 

selective changes observed were from the 

isolated effect of fentanyl modulating 

nociception at the spinal cord level." 

Chalkiadis et al., 2016, 

Australia71 

Chalkiadis et al., 2014, 

Australia601 

Randomized 

double-blind 

clinical trial 

49 In-patients with cerebral 

palsy after multi-level 

orthopedic surgery (55%, 

mean 10 y ± 2) 

Bupivacaine plus:  

• Fentanyl (25)* 

• Clonidine (24)* 

 

*In the abstract, these 

numbers were reversed at 

one point, and then 

reversed back to what we 

had in the full text  

Number of diazepam 

administrations over 

the study period 

"Clonidine and fentanyl provide adequate 

analgesia with low rates of muscle spasm, 

resulting in low diazepam use. The choice of 

epidural additive should be based upon the 

most tolerable side-effect profile." 

Chan et al., 2006, UK72 

Prospective 

randomized 

double-blind 

trial 

60 In-patients scheduled 

for lumbar spinal 

decompression with or 

without instrumented 

fusion 

Control (56.7%, mean 49.5 

y ± 14.6) 

Fentanyl (50%, mean 51.5 

y ± 10.7) 

• Control (30) 

• Fentanyl (30) 

VAS for 

postoperative low 

back pain; time to 

first rescue dose and 

total rescue used 

"Intrathecal fentanyl is effective at reducing 

pain and morphine PCA use after lumbar 

spinal surgery with minimal respiratory 

depression." 



114 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Chandra et al., 2008, 

India73 

Randomized 

blind study 

60 In-patients with 

pregnancy-induced 

hypertension and 

presenting for elective 

caesarian delivery (0%, age 

not specified) 

• Bupivacaine (20) 

• Bupivacaine and 

fentanyl (20) 

• Bupivacaine and 

sufentanil (20) 

Quality of 

intraoperative 

analgesia; side 

effects; 

hemodynamic 

variables 

"We conclude that addition of sufentanil or 

fentanyl improved the quality of subarachnoid 

block compared to placebo in pregnancy 

induced hypertensive patients for caesarean 

section. The duration of action was longer 

with sufentanil than fentanyl. All patients were 

hemodynamically stable during Intra and 

postoperative period. There were no adverse 

effects in the mother and the newborn." 

Chatrath et al., 2015, 

India354 

Prospective, 

randomized, 

double-blind 

study 

60 In-patients receiving 

combined spinal-epidural 

analgesia for labor 

Fentanyl (0%, mean 23.73 

± 2.97) 

Tramadol (0%, 24.37 y ± 

3.42) 

• IT levobupivacaine 

and fentanyl, followed 

by epidural top-ups of 

same combination 

(30) 

• IT levobupivacaine 

and tramadol, 

followed by epidural 

top-ups of the same 

combination 

Duration of 

analgesia of 

intrathecal drugs 

"Although both drugs could be used to provide 

pain relief during labor, intrathecal tramadol 

was better with respect to prolonged analgesia 

and lesser side-effects." 

Chaudhary et al., 2014, 

India74 

Prospective, 

randomized, 

double-blinded 

study 

60 In-patients scheduled 

for elective transurethral 

resection 

Ropivacaine (100%, mean 

65.20 y ± 6.23) 

Ropivacaine plus fentanyl 

(100%, mean 68.10 y ± 

7.50) 

• Ropivacaine (30) 

• Ropivacaine plus 

fentanyl (30) 

Duration of motor 

block 

"The addition of fentanyl to ropivacaine may 

offer the advantage of shorter duration of 

complete motor block, hemodynamic stability, 

and without any increase in the frequency of 

major side effects." 
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Chen et al., 2000, 

Taiwan75 
– 

318 In-patients scheduled 

for labor induction 

Group A (0%, mean 25 y ± 

4) 

Group B (0%, mean 26 y ± 

5) 

Group C (0%, mean 24 y ± 

6) 

• Group A: Epidural 

fentanyl for early first-

stage labor pain (60) 

• Group B: No pain 

relief during the early 

first stage of labor 

(60) 

• Group C: No 

analgesia during the 

entire labor course 

(198) 

Pain (VAS scores) 

"The results indicate that once labor begins 

and the subject requests analgesia, epidural 

injection with fentanyl alone can relieve labor 

pain during the early period of the first stage. 

The analgesia does not cause adverse effects to 

the mothers or neonates. In addition, the labor 

course and the method of delivery are not 

affected." 

Chen et al., 2014, 

Taiwan355 

Randomized, 

double-blinded 

study 

80 In-patients who 

received regional 

anesthesia for scheduled 

cesarean section and 

submitted permission for 

PCEA 

Levobupivacaine plus 

fentanyl (0%, mean 34.1 y 

± 3.57) 

Levobupivacaine (0%, 

mean 34.8 y ± 3.4) 

• Levobupivacaine plus 

fentanyl (40) 

• Levobupivacaine (40) 

Dynamic and resting 

VAS scores 

"Our study showed that pure epidural 

levobupivacaine can provide comparative 

analgesic properties to the levobupivacaine-

fentanyl combination after Cesarean section. 

Pure levobupivacaine may serve as an 

alternative pain control regimen to avoid 

opioid-related adverse events in parturients." 
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Chen et al., 2001, 

Taiwan76 

Double-blinded 

study 

45 In-patients who were 

scheduled for transurethral 

prostatectomy (TURP) 

under SA 

Hyperbaric tetracaine 

(100%, mean 72 y ± 5) 

Hyperbaric tetracaine plus 

fentanyl and epinephrine 

(100%, mean 73 y ± 10) 

Hyperbaric tetracaine plus 

fentanyl and normal saline 

(100%, mean 69 y ± 6) 

• Hyperbaric tetracaine 

(15) 

• Hyperbaric tetracaine 

with fentanyl and 

epinephrine (15) 

• Hyperbaric tetracaine 

with fentanyl and 

normal saline (15) 

Peak sensory block 

level, duration of 

sensory and motor 

blockade (Bromage 

score) 

"We conclude that small-dose 4-mg hyperbaric 

tetracaine plus 10 mcg fentanyl might provide 

adequate anesthesia and fewer side effects for 

TURP when compared with the conventional 

(8 mg) dose." 

Chertin et al., 2016, 

Israel356 
– 

40 In-patients scheduled to 

undergo renal surgery 

(42.5%, range 1 month-14 

y) 

• Bupivacaine with 

fentanyl (20) 

• Bupivacaine with 

morphine (20) 

Pain scale, use of 

rescue analgesia, 

pain intensity 

"Our data show that CA [caudal anesthesia] 

supplemented with low dose morphine 

provides a longer duration of analgesia with 

out significant side-effects in children 

undergoing renal surgery." 

Chestnut et al., 1988, 

US559 

Randomized, 

double-blind 

comparison 

80 In-patients undergoing 

labor with epidural 

analgesia 

Bupivacaine and fentanyl 

(0%, mean 22 y ± 4) 

Bupivacaine (0%, mean 22 

y ± 5) 

• Bupivacaine and 

fentanyl (41) 

• Bupivacaine (39) 

Pain (100-mm VAS 

scale), quality of 

pain relief, motor 

block (Bromage 

scale) 

"We conclude that the continuous epidural 

infusion of 0.0625% bupivacaine/0.0002% 

fentanyl produced analgesia similar to that 

provided by the infusion of 0.125% 

bupivacaine alone. Women in the bupivacaine-

fentanyl group experienced less intense motor 

block, but they did not have a significantly 

shorter second stage or a greater frequency of 

spontaneous delivery." 
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Chetty et al., 2016, 

South Africa357 
– 

93 In-patients undergoing 

cesarean section (0%, age 

not specified) 

• Morphine 100 mcg 

(32) 

• Morphine 50 mcg (29) 

• Fentanyl 25 mcg (32) 

Need for rescue 

analgesia 

"The results of this study indicates that using 

intrathecal morphine in spinal anaesthesia for 

caesarean sections reduces the post-operative 

opioid requirements for 24 hours when 

compared to the current standard of care in 

South Africa (fentanyl 25mcg)." 

Chien et al., 1991, US77 – 

517 Patients who were 

undergoing both thoracic 

and abdominal surgical 

procedures and treated for 

postoperative pain with 

epidural fentanyl (gender 

not specified, mean 61 y ± 

17.1) 

• Fentanyl epidural 

infusion (517) 
– 

"This technique of postoperative pain control 

was safe and provided excellent results. 

Catheter position was a major determinant of 

the efficacy of the method." 

Chinn and Guan, 2019, 

US78 
Case report 

1 In-patient presenting for 

erythromelalgia and a 

history of chronic 

constipation, C. difficile 

colitis, and presumed 

alcoholic peripheral 

neuropathy (0%, 34 y) 

• Ropivacaine with 

fentanyl (1) 
Pain 

"We suggest epidural infusion as the first line 

interventional management, followed by 

sympathetic block. Spinal cord stimulation can 

be considered if other interventional 

managements fail." 
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Cho et al., 2009, South 

Korea560 
– 

100 In-patients undergoing 

hypospadias repair (gender 

not specified, range 5-84 

months) 

Continuous epidural 

analgesia with:  

• Ropivacaine 1.25 

mg/mL (25) 

• Ropivacaine 1.25 

mg/mL and fentanyl 

(25) 

• Ropivacaine 1.5 

mg/mL (25) 

• Ropivacaine 1.5 

mg/mL and fentanyl 

(25) 

Need for rescue 

analgesia 

"The addition of 0.2 mcg/kg/h fentanyl to 1.5 

mg/ml ropivacaine increased the incidence of 

side effects without improvement of analgesia 

in infants and children undergoing 

hypospadias repair. The use of plain 1.25 

mg/ml ropivacaine increased the need for 

rescue analgesia and this could be 

compensated by addition of fentanyl." 

Cho et al., 2017, South 

Korea79 
– 

83 In-patients scheduled 

for laparoscopic 

gastrectomy 

PCEA (56.1%, mean 51.7 

y ± 10.7) 

PCA (57.1%, mean 54.1 y 

± 10.5) 

• PCEA ropivacaine 

plus fentanyl (41) 

• PCA fentanyl (42) 

Recovery of bowel 

function 

"Compared with IV PCA, epidural PCA 

facilitated postoperative recovery of bowel 

function after laparoscopic gastrectomy 

without increasing the length of hospital stay 

or PCA-related complications. This beneficial 

effect of epidural analgesia might be attributed 

to attenuation of sympathetic hyperactivation, 

improved analgesia, and reduced opioid use." 

Choi et al., 2013, US80 Case report 

1 In-patient with moderate 

mitral stenosis, LVEF of 

60%, severe mitral 

regurgitation, and moderate 

pulmonary hypertension 

requiring labor analgesia 

(0%, 28 y) 

• CSE analgesia with 

fentanyl and morphine 

intrathecally; 

continuous epidural of 

bupivacaine and 

fentanyl (1) 

Pain 

"Keys points in the optimization were: (1) 

treatment of pulmonary edema with diurectics 

and tachycardia with beta blockers before 

labor induction; (2) minimal intravenous 

hydration (5-10 mL/h) and clear liquids per os 

during labor; (3) high dose intrathecal fentanyl 

(20-25 μg) for initial pain relief and morphine 

(0.2-0.3 mg) to manage contraction-related 

pain along with continuous epidural; (4) 

multidisciplinary team; and (5) invasive 

monitoring for fluid management." 
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Chow and Hoyt, 2011, 

US81 
– 

1 In-patient with a history 

of achondroplasia 

presenting for elective 

cesarean delivery (0%, 33 

y) 

• CSE with IT 

hyperbaric 

bupivacaine, fentanyl, 

and morphine and 

epidural lidocaine, 

epinephrine, and 

bicarbonate (1) 

Pain 

"A combined spinal-epidural technique can 

reduce the risk of a patchy block, which has 

been described previously with the use of 

epidural anesthesia. This technique should be 

considered in the management of parturients 

with achondroplastic dwarfism undergoing 

cesarean delivery to allow for dose titration 

and avoidance of general anesthesia." 

Chrubasik et al., 1988, 

US82 
– 

60 In-patients scheduled 

for major abdominal 

operations with combined 

general and epidural 

anesthesia without opiates 

Fentanyl (15%, mean 62 y 

± 14) 

Alfentanil (35%, mean 56 

y ± 13) 

Morphine (25%, mean 61 y 

± 11) 

• Fentanyl (20) 

• Alfentanil (20) 

• Morphine (20) 

Analgesic 

effectiveness 

"In conclusion, in the early postoperative 

period, continuous, on-demand epidural 

infusions of a fentanyl or alfentanil solution 

produce analgesia similar in quality to that of 

morphine. However, because of the more rapid 

onset of analgesia, as well as the fact that 

supplementary tranquilizers are less necessary, 

fentanyl and alfentanil are preferable to 

morphine." 

Chrubasik et al., 1996, 

Germany458 
– 

30 In-patients scheduled 

for major abdominal 

surgery and receiving 

postoperative epidural 

analgesia 

Morphine (60%, mean 44 y 

± 18) 

Fentanyl and morphine 

(60%, mean 46 y ± 13) 

• Morphine (15) 

• Fentanyl and 

morphine (15) 

Pain 

"Thus, our data suggest that when fentanyl is 

added continuously to epidural morphine, the 

resulting higher total serum levels of opioids 

during treatment may increase the risk of 

respiratory depression. A study including a 

larger number of patients will be necessary to 

provide definitive guidelines." 
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Chu et al., 2006, Hong 

Kong83 

Randomized 

prospective 

study 

60 In-patients having 

primary TKR (gender not 

specified, range 61.7-74.0 

y) 

• General anesthesia 

with IV morphine 

PCA (30) 

• CSE anesthesia with 

bupivacaine and 

fentanyl epidural 

analgesia (30) 

VAS pain scores; 

perioperative blood 

loss; time to first 

meal and 

ambulation; 

prevalence of 

postoperative 

complications 

"Chinese patients undergoing total knee 

arthroplasty with regional 

anaesthesia/regionally delivered analgesia 

enjoyed better postoperative pain relief and 

resumed meals earlier than those receiving 

general anaesthesia/intravenous patient-

controlled analgesia." 

Chung et al., 2002, 

South Korea84 
– 

59 In-patients scheduled 

for elective cesarean 

delivery under SA 

Fentanyl (0%, mean 32.5 y 

± 4.2) 

Saline (0%, mean 31.1 y ± 

3.6) 

Hyperbaric ropivacaine 

plus:  

• Fentanyl (30) 

• Saline (29) 

Characteristics of 

spinal block, 

intraoperative 

quality of SA, side 

effects, complete 

analgesia (time to 

first feeling of pain), 

and effective 

analgesia (time to 

first request of 

analgesics) 

"Adding fentanyl 10 mcg to hyperbaric 

ropivacaine 18 mg for spinal anesthesia for 

cesarean delivery improves intraoperative 

anesthesia and increases the analgesia in the 

early postoperative period." 

Cindea et al., 2011, 

Romania85 
– 

78 In-patients scheduled 

for major abdominal 

surgery under general 

anesthesia (gender not 

specified, >75 y) 

• PCEA with 

ropivacaine and 

fentanyl (39) 

• PCA with IV 

morphine (39) 

Pain (VAS) 

"Although both self-controlled techniques, 

PCEA and PCA, provide adequate 

postoperative pain control in major abdominal 

surgery [in] aging people, better analgesic 

effectiveness without further side effects, an 

improved mental status and quicker bowel 

recovery could favor PCEA technique. " 
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Codero et al., 2016, 

Kenya561 

Randomized 

controlled trial 

40 In-patients undergoing 

lower limb orthopedic 

surgery under SA 

Midazolam (35%, mean 

44.6 y ± 18.1) 

Fentanyl (75%, mean 52.6 

y ± 17.6) 

Bupivacaine plus: 

• Fentanyl (20) 

• Midazolam (20) 

Time to maximum 

block; VAS at 

rescue; duration of 

effective analgesia 

"On the basis of the results of this study, there 

was no significant difference in the duration of 

effective analgesia between adjuvant 

intrathecal 2 mg midazolam as compared to 

intrathecal 20 micrograms fentanyl for patients 

undergoing lower limb orthopaedic surgery." 

Coe et al., 1991, UK86 

Randomized, 

double-blind 

comparison 

52 In-patients scheduled 

for elective thoracotomy 

(62.1%, range 16-82 y) 

Epidural fentanyl via: 

• Thoracic (28) 

• Lumbar (24) 

Pain (VA) 

"This study further confirms the excellent 

analgesia provided by epidural fentanyl 

following thoracotomy." 

Cohen and Aquino, 

2016, US358 
Case report 

1 Patient undergoing open 

reduction internal fixation 

(ORIF) for distal fibula 

oblique fracture while 

pregnant (0%, 33 y) 

• Spinal bupivacaine, 

fentanyl, and 

morphine (1) 

Pain 

"Spinal would be less idea, it lasts for less 

time, and causes hypotension and fetal 

acidosis…An epidural would allow 

management of a patient going into labor if 

needed while still addressing the emergent 

need for an ORIF with regional anesthesia, 

thus lowering the risk to the fetus as compared 

with general anesthesia." 
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Cohen et al., 1991, 

US361 
– 

692 In-patients who had 

undergone cesarean 

delivery  

Combined epidural (0%, 

mean 30 y ± 6) 

Subarachnoid morphine 

(0%, mean 29 y ± 5) 

IM analgesia (0%, mean 29 

y ± 6) 

PCA (0%, mean 30 y ± 6) 

8 patients did not receive 

postoperative analgesic 

medications 

• Epidural morphine 

(128) 

• Epidural morphine 

and fentanyl (245) 

• Subarachnoid 

morphine (48) 

• IM analgesia (165) 

• PCA (98) 

Pain relief and 

impact of analgesic 

technique on 

recovery and 

hospital costs 

"Fentanyl did not improve postoperative 

analgesia with EM [epidural morphine] and 

should be administered, we believe, only with 

the goal of augmenting intraoperative 

anesthesia." 

Cohen et al., 1987, 

US362 
– 

82 Patients in active labor 

who had requested epidural 

analgesia 

Group 1 (0%, mean 27 y ± 

1) 

Group 2 (0%, mean 30 y ± 

1) 

Group 3 (0%, mean 27 y ± 

1) 

Group 4 (0%, mean 28 y ± 

1) 

• Group 1: 0.25% 

bupivacaine 9 mL (21) 

• Group 2: 0.25% 

bupivacaine 9 mL and 

fentanyl 50 mcg (22) 

• Group 3: 0.25% 

bupivacaine 9 mL and 

fentanyl 100 mcg (20) 

• Group 4: 0.25% 

bupivacaine 3 mL and 

fentanyl 100 mcg (19) 

Pain 

"In summary, we found that the addition of 

epidural fentanyl, 50 or 100 mcg, to 9 ml of 

0.25% bupivacaine did not result in a 

statistically significant improvement in 

analgesia when compared with the local 

anesthetic alone." 
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Cohen et al., 1996, 

US359 

Double-blind 

study 

100 Patients requesting 

epidural block for 

uncomplicated active labor 

(0%, age not specified) 

Bupivacaine and 

epinephrine plus: 

• Fentanyl (50) 

• Sufentanil (50) 

Pain scores 

"Epidural opioid infusion with very low dose 

bupivacaine (0.015%) achieved an overall 

high level of patient satisfaction in both groups 

without serious maternal or neonatal side 

effects. At the fentanyl-to-sufentanil ratio used 

here patients receiving sufentanil had lower 

pain scores and substantially fewer patients 

required bupivacaine rescue." 

Cohen et al., 1993, 

US87 
– 

250 Patients scheduled for 

elective cesarean delivery 

Fentanyl (0%, mean 30 y ± 

5.0) 

Sufentanil (0%, mean 30 y 

± 6.0) 

Bupivacaine and 

epinephrine plus: 

• Fentanyl (125) 

• Sufentanil (125) 

Incidence of side 

effects, patient 

satisfaction 

"Epidural PCA in both groups had no serious 

side effects and achieved a high level of 

patient satisfaction…Epidural sufentanil 

offered no advantages over epidural fentanyl." 

Cohen et al., 1992, 

US88 
– 

78 In-patients scheduled 

for elective cesarean 

section under epidural 

anesthesia (0%, age not 

specified) 

All patients received 

chloroprocaine with 

epinephrine followed by 

bupivacaine with 

epinephrine before being 

randomly allocated to one 

of these PCEA group with 

bupivacaine plus: 

• Buprenorphine and 

epinephrine (26) 

• Fentanyl and 

epinephrine (26) 

• Fentanyl (26) 

Pain intensity 

(VAS), overall 

satisfaction with 

infusion, plasma 

levels of fentanyl 

and buprenorphine 

“Epidural patient-controlled analgesia in all 

three groups provided excellent analgesia, 

permitted ambulation, and was without serious 

side effects. Epidural buprenorphine offered 

no advantages over epidural fentanyl.” 
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Cohen et al., 1994, 

US360 
– 

45 patients who had a 

caesarean delivery and 

accidental dural puncture 

Group I (0%, mean 29.2 y 

± 1.2) 

Group II (0%, mean 29.5 y 

± 1.3) 

Group III (0%, mean 27.3 

y ± 1.2) 

• Group I – dural 

puncture on first 

attempt at epidural 

block, but successful 

epidural block on a 

repeated attempt (15) 

• Group II – dural 

puncture with 

immediate conversion 

to continuous SA with 

catheterization lasing 

duration of caesarean 

delivery (17) 

• Group III – immediate 

conversion to SA and 

post-caesarean section 

continuous IT PCA 

with fentanyl, 

bupivacaine, 

epinephrine (13) 

Pain score, incidence 

of post-dural 

puncture headache 

(PDPH), requests for 

blood patch, duration 

of intrathecal 

catheterization 

"The results of this study strongly suggest that 

indwelling spinal catheterization >24 h with 

continuous spinal analgesia following 

accidental dural puncture may be a useful 

method of PDPH prophylaxis for selected 

obstetric patients." 
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Cohen et al., 1998, 

US510 
– 

100 In-patients scheduled 

to undergo elective 

cesarean section 

Group F (0%, mean 28.8 y 

± 5.2) 

Group FB (0%, mean 29.6 

y ± 4.5) 

Group FE (0%, mean 30.4 

y ± 4.3) 

Group FBE (0%, mean 

30.2 y ± 3.8) 

Before surgery, patients 

received lidocaine with 

epinephrine, followed by 

lidocaine 2% and 

epinephrine 5 mcg/mL via 

a lumbar catheter and then 

randomly allocated to one 

of the groups 

• Group F: Fentanyl 

(25); Group FB: 

Fentanyl and 

bupivacaine (25) 

• Group FE: Fentanyl 

and epinephrine (25) 

• Group FBE: Fentanyl, 

bupivacaine, and 

epinephrine (25) 

Quality of analgesia 

(VAS), side effects, 

complication, motor 

block (modified 

Bromage score), 

overall satisfaction 

with treatment, 

breast-fed neonates 

assessed using the 

Neurologic and 

Adaptive Capacity 

Score 

"The addition of epinephrine and bupivacaine 

to a 3 mcg/mL epidural fentanyl solution for 

postcesarean section pain relief provided 

superior analgesia compared with fentanyl 

alone or fentanyl with epinephrine.  Whether 

increasing the concentration of fentanyl alone 

might improve the efficacy of fentanyl 

remains unclear.”  

Cohen et al., 2002, 

US511 

Randomized, 

double-blinded 

design 

100 patients scheduled to 

undergo elective cesarean 

delivery under epidural 

anesthesia (0%, age not 

provided) 

Before surgery, patients 

received lidocaine, 

fentanyl, and epinephrine 

via a lumbar catheter and 

then randomly allocated to 

one of the groups: 

• Epidural bupivacaine, 

epinephrine, and 

fentanyl (25) 

• Epidural bupivacaine 

and epinephrine, IV 

fentanyl (25) 

• Epidural saline, IV 

fentanyl (25) 

• Epidural saline and 

fentanyl (25) 

Quality of analgesia 

(VAS), side effects, 

complications, motor 

block (modified 

Bromage score), 

overall satisfaction 

with treatment 

assessed at 

discontinuation 

“In conclusion, out data support the growing 

body of evidence that epidural fentanyl 

analgesia occurs primarily by a spinal 

mechanism and our data further show that the 

enhancement of fentanyl’s efficacy by very 

small dose epidural bupivacaine and 

epinephrine requires an interaction of these 

drugs at the spinal level.” 
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Colella et al., 2006, 

US89 

Comparative 

study 

100 Patients receiving pain 

management for high dose 

rate (HDR) brachytherapy 

in two phases (100%, age 

not specified) 

• Phase I: Control group 

with IV morphine 

PCA (50) 

• Phase II: Bupivacaine 

and fentanyl PCEA 

(50) 

Pain 

"These findings suggest that use of PCEA with 

bupivacaine and fentanyl is more effective in 

managing pain related to HDR brachytherapy 

for prostate cancer, and results in a positive 

patient outcome thereby improving patient 

satisfaction." 

Collis et al., 1995, UK90 
Randomized 

comparison 

197 In-patients requesting 

regional analgesia during 

labor 

CSE (0%, mean 30.5 y ± 

5.3) 

Standard epidural (0%, 

mean 30.7 y ± 5.4) 

• CSE analgesia: 

Bupivacaine and 

fentanyl (98) 

• Standard EA: 

Bupivacaine (99) 

Maternal satisfaction 

"Overall, women seem to prefer the low-dose 

combined spinal-epidural technique to 

standard epidurals, perhaps because of the 

faster onset, less motor block, and feelings of 

greater self-control." 

Comparative Obstetric 

Mobile Epidural Trial 

Study Group, 2001, 

UK91 

Randomized 

controlled trial 

1054 In-patients requesting 

epidural pain relief (0%, 

713 patients <30 y, 341 

patients >/= 30 y) 

• Traditional epidural 

with bupivacaine 

(353) 

• CSE with IT and 

epidural bupivacaine 

and fentanyl (351) 

• Low-dose infusion 

epidural with 

bupivacaine and 

fentanyl (350) 

Mode of delivery, 

duration of the 

second stage and 

quality of anesthesia 

"The use of low-dose epidural techniques for 

labour analgesia has benefits for delivery 

outcome. Continued routine use of traditional 

epidurals might not be justified." 
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Concha et al., 2004, 

Chile562 

Randomized 

study 

31 Patients scheduled for 

surgery through a 

posterolateral thoracotomy 

Intercostal block (56.3%, 

mean 57 y ± 14) 

PCEA (53.3%, mean 52 y 

± 17) 

• Intercostal block plus 

IV PCA morphine 

(16) 

• PCEA bupivacaine 

and fentanyl (15) 

Resting and dynamic 

VAS scores 

"In summary, these results show a slightly 

better quality of analgesia with the thoracic 

epidural infusion of 0.12% bupivacaine and 

fentanyl for pain management after 

thoracotomy when compared with intercostal 

blockade. The fact that this difference is 

probably not clinically significant makes the 

authors believe that a 5-segment intercostal 

block, associated with an intravenous PCA 

with morphine and an NSAID, can be 

considered as a valid alternative for most 

patients undergoing thoracic surgery. The 

main argument is that if the reduction in 

morbidity and mortality with the use of 

thoracic epidural analgesia has not been 

proved, then exposing patients to devastating 

complications, albeit rare at the present time, 

cannot be justified by its slightly better control 

of postoperative pain." 

Connelly et al., 1994, 

US92 
– 

62 In-patients scheduled 

for elective cesarean 

section (0%, age not 

specified) 

Lidocaine with dextrose, 

epinephrine, and morphine 

plus: 

• Placebo (not reported) 

• Fentanyl (not 

reported) 

Pain on VAS 

"Thus, we conclude that fentanyl added to a 

morphine-lidocaine-epinephrine spinal 

solution provides significant improvement in 

intraoperative anesthesia, without any effect 

on the height of the sensory level, the 

incidence of pruritus, or hypotension." 

Connelly et al., 2000, 

US93 
– 

36 Patients undergoing 

labor who requested 

epidural analgesia 

Fentanyl (0%, mean 27 y ± 

5) 

Sufentanil (0%, mean 27 y 

± 6) 

• Fentanyl (23) 

• Sufentanil (22) 
Analgesia difference 

"In conclusion, epidural fentanyl may offer 

several advantages, compared with sufentanil, 

for labor analgesia. Our results demonstrate 

comparable analgesia when these drugs are 

administered via an epidural catheter after the 

administration of a lidocaine and epinephrine 

test dose." 
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Constant et al., 1998, 

France363 

Randomized, 

double-blind 

study 

64 Patients undergoing 

bilateral correction of 

vesicoureteral reflux 

(gender not specified, 6-

108 months) 

5 children did not complete 

the study due to failure of 

caudal block (4) and 

insufficient duration of 

surgical procedure (1) 

Mixture of bupivacaine, 

epinephrine, and lidocaine 

plus:  

• Normal saline (14) 

• Fentanyl (15) 

• Clonidine (16) 

• Clonidine and 

fentanyl (14) 

Assessment of 

analgesia 

"Therefore, clonidine may be the drug of 

choice to prolong duration of caudal 

anaesthesia provided by a single injection in 

children." 

Cook et al., 1991, 

Australia364 

Randomized, 

double-blind, 

controlled trial  

194 Patients undergoing 

extracorporeal shock wave 

lithotripsy (ESWL) with or 

without ancillary 

procedures 

Fentanyl (64.3%, mean 

49.9 y ± 12.7) 

Non-fentanyl (69.8%, 

mean 51.2 y ± 13.7) 

Lignocaine and adrenaline 

plus:  

• Fentanyl (98) 

• Non-fentanyl (96) 

Quality of anesthesia 

"In the context of this study and in the 

presence of an adequate autonomic and 

somatic local anaesthetic blockade, the 

addition of epidural fentanyl does not appear 

to confer any significant advantage other than 

to enhance postoperative analgesia." 

Cooley et al., 2017, 

US512 
Case report 

1 In-patient with 

osteogenesis imperfecta 

(OI) presenting for 

cesarean section secondary 

to preeclampsia with 

severe features (0%, 33 y) 

• Bupivacaine and 

fentanyl (1) 
– 

"This case highlights the importance of high-

risk delivery planning. There are very few 

cases describing CSE for c-section in OI. 

Spinal dosage of local anesthetic and 

intrathecal opioid is largely based on the 

clinician's judgement of vertebral column 

height, curvature, and habitus. Postoperative 

pain control can be a challenge." 
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Cooper et al., 1989, 

US513 
– 

14 Patients who had reflex 

sympathetic dystrophy of 

the knee and received 

epidural block anesthesia 

(42.9%, range 21-39 y) 

• Bupivacaine before 

switching to narcotic 

with the selection of 

morphine, meperidine, 

or fentanyl left to the 

discretion of the 

anesthesiologist (14) 

– 

"In conclusion, the diagnosis of reflex 

sympathetic dystrophy must be considered in 

any patient who has pain that is out of 

proportion to the severity of the injury, 

atrophic changes of the skin, decreased 

temperature of the skin, hypersensitivity to 

touch, stiffness and swelling, or a combination 

of these symptoms. Early diagnosis and 

treatment, involving hospitalization with an 

epidural blockade, continuous passive motion, 

alternating hot and cold soaks, stimulation of 

the muscles, and manipulation as necessary, 

can lead to complete resolution of symptoms 

in a high percentage of patients. The treatment 

protocol was effective in managing this 

difficult problem in our series." 

Cooper et al., 2002, 

UK94 

Randomized, 

double-blind 

study 

36 In-patients undergoing 

elective cesarean section 

Fentanyl (0%, median 30 y 

[IQR 26-32]) 

Saline (0%, median 29 y 

[IQR 26-34]) 

Spinal bupivacaine 

combined with either:  

• Fentanyl (18) 

• Saline (18) 

Analgesia 

effectiveness 

"Epidural fentanyl can produce effective 

analgesia following the use of 25 mcg spinal 

fentanyl at Caesarean section." 

Cooper et al., 1996, 

UK95 

Randomized, 

double-blind 

study 

60 In-patients undergoing 

elective cesarean section 

under extradural analgesia 

(0%, range 19-44 y) 

• Bupivacaine (18) 

• Fentanyl (19) 

• Bupivacaine and 

fentanyl (19) 

Analgesic efficacy 

"There was a significant additive analgesic 

effect between 0.05 % bupivacaine and 

fentanyl but no clinical benefit was 

demonstrated from using the combination 

compared with fentanyl alone for this group of 

postoperative patients." 
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Cooper et al., 1999, 

UK96 

Randomized, 

double-blind 

study 

84 In-patients who have 

underwent cesarean section 

PCEA (0%, median 31 y 

[IQR 28-33]) 

PCA (0%, median 29 y 

[IQR 25-33]) 

• PCEA with fentanyl 

(35) 

• PCA with IV 

morphine (42) 

Pain and side effects 

"In our study, PCEF [patient-controlled 

epidural fentanyl] settings could potentially 

have allowed more than 100 [mc]g of fentanyl 

to be delivered per hour. However, the median 

dose of fentanyl administered was only 16 

[mc]g h–1 and the highest dose administered 

was 49 [mc]g h–1. Therefore, it is possible 

that after Caesarean section, the margin of 

safety for PCEF could be increased further by 

the addition of a 50 [mc]g h–1 dose limit 

without adversely affecting analgesia." 

Cooper and Turner, 

1993, Australia97 
– 

60 In-patients undergoing 

knee or hip replacement 

surgery (38.3%, range 40-

85 y) 

• Bupivacaine (19) 

• Fentanyl group (20) 

• Combined group (21)  

Pain; nausea; motor 

block; pruritus; 

sedation 

"We conclude that extradural bupivacaine and 

fentanyl were additive in their analgesic 

actions, resulting in decreased requirements of 

each individual agent. Knee replacement was 

found also to be more painful than hip 

replacement after operation. " 

Cowan et al., 2002, 

UK365 
– 

75 In-patients scheduled 

for elective cesarean 

section under SA 

Saline (0%, mean 31.5 y ± 

4.6) 

Fentanyl (0%, mean 32.6 y 

± 5.0) 

Diamorphine (0%, mean 

30.3 y ± 5.4) 

Hyperbaric bupivacaine 

with:  

• Saline (25) 

• Fentanyl (25) 

• Diamorphine (25) 

Supplementary 

analgesia 

"Both intrathecal opioids reduce intraoperative 

discomfort, but only diamorphine reduced 

postoperative analgesic requirement beyond 

the immediate postoperative period." 
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Cox et al., 1996, UK459 

Double-blind 

randomized 

clinical trial  

40 In-patients undergoing 

major abdominal surgery 

Fentanyl (75%, mean 69 y 

± 8.9) 

Pethidine (80%, mean 68 y 

± 7.5) 

Bupivacaine with:  

• Fentanyl (20) 

• Pethidine (20) 

Postoperative pain 

scores 

"In conclusion, the combined use of 

bupivacaine and opioid by epidural infusions 

provides good pain relief in the postoperative 

period. The choice of opioid requires further 

evaluation. This study has demonstrated that 

pethidine offers no specific advantage over 

fentanyl, each giving equally good results with 

a similar incidence of side effects." 

Craig et al., 2015, US514 
Randomized 

control trial  

310 In-patients receiving 

epidural analgesia during 

the second stage of labor 

Bupivacaine and fentanyl 

(0%, mean 22.6 y ± 5.4) 

Fentanyl (0%, mean 22.9 y 

± 5.0) 

• Bupivacaine and 

fentanyl (154) 

• Fentanyl (156) 

Length of the second 

stage of labor 

"Use of epidural bupivacaine/fentanyl or a 

fentanyl-only infusion during the second stage 

of labor did not affect the duration of the 

second stage of labor, degree of motor 

blockade, mode of delivery, pain relief, and 

maternal or neonatal outcomes. However, in 

the fentanyl-only infusion group, there was a 

fivefold increase in opioid exposure to the 

fetus with unknown effects on neurobehavior, 

an outcome not assessed beyond the 

immediate postnatal period in this study." 

Cucchiaro et al., 2006, 

US366 

Randomized 

trial  

47 In-patients undergoing 

the Nuss procedure for 

pectus excavatum repair 

Clonidine (86.7%, mean 14 

y ± 1) 

Fentanyl (84.6%, mean 14 

y ± 2) 

Fentanyl and clonidine 

(90.9%, mean 15 y ± 2) 

Bupivacaine plus:  

• Clonidine (15) 

• Fentanyl (13) 

• Fentanyl and 

clonidine (11) 

Side effects 
"In conclusion, clonidine is an effective and 

safe alternative to epidural opioids." 
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Dahlgren et al., 1997, 

Sweden7 
– 

80 In-patients presenting 

for elective caesarian 

section 

Placebo (0%, mean 30.3 y 

± 3.9) 

Fentanyl (0%, mean 30.0 y 

± 3.3) 

Sufentanil 2.5 mcg (0%, 

mean 31.3 y ± 5 

Sufentanil 5 mcg (0%, 

mean 34.9 y ± 5) 

Hyperbaric bupivacaine 

plus:  

• Placebo (20) 

• Fentanyl (20) 

• Sufentanil 2.5 mcg 

(20) 

• Sufentanil 5 mcg (20) 

Duration of 

analgesia; need for 

antiemetic; pruritus; 

umbilical cord gases; 

Apgar scores 

"Small doses of fentanyl or sufentanil 

(synthetic opioids) added to bupivacaine (local 

anesthetic) for spinal anesthesia for cesarean 

section reduce the need for intraoperative 

antiemetic medication and increase the 

duration of analgesia in the early postoperative 

period compared with placebo." 

D'Angelo et al., 1992, 

US98 
Case report 

1 In-patient admitted for 

diagnosis of 

erythromelalgia (100%, 15 

y) 

• Continuous epidural 

infusion of 

bupivacaine and 

fentanyl (1) 

Symptomatic relief 

of erythromelalgia 

"The use of an epidural blockade resulted in 

improvement and resolution of 

erythromelalgia in this 15-yr-old boy. The 

relief of symptoms and prevention of further 

complications were evident. The underlying 

pathologic process may have been treated by 

the administration of epidural analgesics, but it 

is not possible to prove the efficacy of 

sympathetic blockade and peripheral vascular 

dilation in patients with erythromelalgia from 

the events documented in this patient. 

However, we believe this technique may be 

useful in patients with this rare dermatologic 

disease." 
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Dauri et al., 2003, 

Italy563 

Prospective 

randomized 

study 

25 In-patients undergoing 

cadaveric kidney 

transplantation 

Combined epidural-general 

anesthesia (53.8%, mean 

40.15 y ± 9.81) 

General anesthesia (58.3%, 

mean 46.75 y ± 7.45) 

• Combined epidural-

general anesthesia: 

continuous epidural 

anesthesia with 

ropivacaine and 

fentanyl, followed by 

a light general 

anesthesia with 

propofol and 

atracurium (13) 

• General anesthesia: 

induced with fentanyl, 

propofol, and 

atracurium (12) 

Hemodynamics, 

renal function, 

arterial blood gases 

analysis, acid base 

balance and 

postoperative pain 

data  

"Combined epidural-general anesthesia is as 

valid a technique as any for renal 

transplantation; however postoperative 

epidural ropivacaine analgesia resulted more 

effective than intravenous tramadol." 

Davies et al., 1997, 

Australia99 

Prospective, 

randomized trial 

120 In-patients scheduled 

for elective cesarean 

section  

Epidural anesthesia (0%, 

mean 28 y ± 10) 

CSE anesthesia (0%, mean 

29 y ± 7) 

6 Patients were withdrawn 

from the study 

• Epidural anesthesia 

with lidocaine, 

epinephrine, and 

fentanyl (55) 

• CSE anesthesia with 

bupivacaine and 

fentanyl (59) 

Maternal experience 

"Epidural and combined spinal-epidural 

anesthesia are often used for elective cesarean 

sections.  Although the combined spinal-

epidural anesthetic technique conferred minor 

advantages, both techniques were associated 

with low anesthetic failure rates, good 

operative conditions, and high maternal 

satisfaction levels." 
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De Almeida et al., 

2011, Brazil100 
– 

38 In-patients undergoing 

elective laparotomy under 

general anesthesia 

Continuous PCEA (53%, 

mean 55.7 y ± 10.7) 

Continuous patient-

controlled wound catheter 

infusion (42%, mean 49.9 y 

± 13) 

• Continuous PCEA 

with ropivacaine and 

fentanyl (19) 

• Continuous patient-

controlled wound 

catheter infusion of 

ropivacaine (19) 

Quality of analgesia; 

use of rescue 

opioids; and adverse 

effects driving 

patient satisfaction 

"Postoperative analgesia with opioids and 

local anesthetics via PCEA was superior to the 

patient-controlled local anesthetic infusion 

into surgical wound. The incidence of side 

effects was similar in both groups." 

De Souza Martins et al., 

2004, Brazil367 

Randomized 

double-blind 

study 

64 In-patients undergoing 

orificial proctologic 

surgery under epidural 

caudal anesthesia (gender 

not specified, range 23-81 

y) 

• Lidocaine (16) 

• Lidocaine and 

fentanyl (16) 

• Lidocaine, fentanyl, 

and clonidine (16) 

• Lidocaine and 

clonidine (16) 

Quality of sensory 

and motor blockade 

"Clonidine, associated or not to fentanyl, has 

prolonged postoperative analgesia after 

epidural caudal blockade with lidocaine." 

Delaunay et al., 1993, 

France515 
– 

25 In-patients who 

underwent abdominal 

surgery 

Fentanyl (58.3%, mean 58 

y ± 17) 

Fentanyl plus clonidine 

(76.9%, mean 60 y ± 13) 

• Fentanyl (12) 

• Fentanyl plus 

clonidine (13) 

VAS, sedation 

scores, arterial blood 

pressure, heart rate 

"The combination of clonidine to epidural 

fentanyl allows a decrease in opioid 

requirements without impairing analgesia." 

DeWeese et al., 2001, 

US101 
– 

168 In-patients who 

underwent primary total 

knee arthroplasty (46.4%, 

range 30-89 y) 

• Bupivacaine 

intraarticular infusion 

pump (86) 

• Epidural bupivacaine 

and fentanyl (82) 

Pain 

“The pain control infusion pump was less 

efficient in relieving pain after primary total 

knee arthroplasty than epidural anesthesia. Use 

of the infusion pump also was associated with 

prolonged wound drainage, which is a concern 

for potential infection.” 
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Dhashmana and Tiwari, 

2017, India368 

Prospective, 

randomized, 

double-blind and 

comparative 

study 

60 Out-patients undergoing 

perineal and anorectal 

surgeries on an outpatient 

basis under spinal block 

(gender and age not 

specified) 

• Ropivacaine (not 

reported) 

• Ropivacaine plus 

clonidine (not 

reported) 

• Ropivacaine with 

fentanyl (not reported) 

Onset, level, and 

duration of sensory 

and motor blockade 

"Hypobaric ropivacaine provides adequate 

surgical conditions for anorectal surgeries. 

Intrathecal clonidine with 0.1% hypobaric 

ropivacaine is a better adjuvant than fentanyl 

as it prolongs the duration and improves the 

quality of the sensory block and provides long 

postoperative analgesia." 

Doi et al., 2007, 

Japan102 
– 

30 In-patients undergoing 

elective subtotal 

gastrectomy 

Fentanyl (50%, mean 63.3 

y ± 13.3) 

Saline (72.2%, mean 66.8 y 

± 9.4) 

Patients received study 

solution preoperatively; all 

patients received 

postoperative epidural 

infusion of fentanyl and 

bupivacaine:  

• Fentanyl (12) 

• Saline (18) 

Pain 

"Preoperative epidural fentanyl 100 μg may 

increase the analgesic potency of postoperative 

epidural low-dose infusion of bupivacaine 

with fentanyl." 

Domsky and Tarantino., 

1992, US460 
Case report 

1 In-patient presenting with 

comminuted 

subtrochanteric fracture of 

the right hip and scheduled 

for a right femoral 

intramedullary nailing (0%, 

70 y) 

• IT lidocaine and 

fentanyl (1) 
Pain 

"Ideal therapy for postoperative analgesia 

should provide rapid onset of analgesia, easy 

control, limited tolerance, and few or no side 

effects. Further investigation of patient-

controlled spinal analgesia with fentanyl is 

necessary to define its role as another modality 

for postoperative pain management." 

Donmez et al., 2016, 

Turkey516 

Randomized 

prospective 

study 

50 In-patients who 

underwent laparoscopic 

total extraperitoneal (TEP) 

repair for groin hernias 

GA (92%, mean 35.36 y ± 

11.40) 

SA (96%, mean 37.16 y ± 

10.85) 

• GA with IV propofol 

and fentanyl for 

induction and 

maintained with 

sevoflurane and 

rocuronium (25) 

• SA with either 

hyperbaric 

bupivacaine or 

fentanyl (25) 

Operative and 

anesthesia times; 

postoperative 

complications; pain 

scores 

"TEP inguinal hernia repair can be safely 

performed under SA, and SA was associated 

with less postoperative pain, better recovery, 

and better patient satisfaction than GA." 
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Dorje et al., 2003, 

US517 
Case report 

1 In-patient with a long-

time history of emphysema 

and chronic obstructive 

pulmonary disease who 

underwent surgery (100%, 

62 y) 

• Epidural bupivacaine 

and fentanyl (1) 
Pain 

"A case report of the successful management 

of severe post-operative upper sternotomy pain 

is described. The authors believe this is the 

first report bringing attention to pain in the 

upper part of the sternotomy wound in the 

presence of a functioning epidural catheter. 

This report also suggests that a simple nerve 

block near the incision is effective in treating 

the pain." 

Dresner et al., 2000, 

UK461 

Double blind 

comparison 

203 In-patients requesting 

epidural analgesia for labor 

(0%, range 16-44 y) 

• Ropivacaine (102) 

• Bupivacaine with 

fentanyl (101) 

Complete analgesia, 

routine and `escape' 

top-up requirements, 

midwife assessment 

of analgesic efficacy, 

delivery mode, 

patient VAS, overall 

satisfaction, and 

patient assessment of 

motor blockade 

"In summary, the results from our study 

support other work suggesting that 0.2% 

ropivacaine is a suitable choice for labor 

epidurals. The assumption that an added 

opioid is always necessary to achieve good 

analgesia, high maternal satisfaction, and 

acceptable motor block is challenged and 

warrants further investigation." 

Eichenberger et al., 

2003, Denmark103 
– 

30 In-patients receiving 

epidural anesthesia for 

elective ESWL (80%, 

range 24-70 y) 

• Saline (10) 

• Fentanyl 50 mcg (10) 

• Fentanyl 100 mcg (10) 

Heat pain tolerance 

thresholds; 

assessment of 

temporal summation; 

assessment of 

muscle pain 

"The findings suggest that a single lumbar 

epidural dose of fentanyl should be injected at 

the spinal interspace corresponding to the 

dermatomal site of pain…Epidural fentanyl 

increases temporal summation threshold and 

could therefore contribute to prevention and 

treatment of central hypersensitivity states." 
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Eisenach et al., 1994, 

Switzerland104 
– 

90 In-patients undergoing 

elective cesarean section 

with epidural anesthesia 

Fentanyl (0%, mean 30 y ± 

1.0) 

Clonidine (0%, mean 28 y 

± 1.0) 

Combination (0%, mean 30 

y ± 1.0) 

Single epidural injection 

of:  

• Fentanyl 15, 45, or 

135 mcg (not 

reported) 

• Clonidine 50, 150, or 

400 mcg (not 

reported) 

• Combination of 

fentanyl / clonidine as 

7.5 mcg / 25 mcg, 

22.5 mcg / 75 mcg, or 

67.5 mcg / 200 mcg 

(not reported) 

Pain relief, blood 

pressure, heart rate, 

sedation 

"Unlike studies in rodents, this clinical study 

did not demonstrate synergy between fentanyl 

and clonidine. This could reflect a true species 

difference or differences in methodologies 

used. Nonetheless, a reduced dose of fentanyl 

and clonidine can be combined for excellent 

analgesia." 

El Aish et al., 2018, 

Palestine369 

Randomized, 

unmasked, 

parallel-group, 

controlled trial 

121 In-patients undergoing 

cesarean section with 

spinal anesthesia (0%, 

mean 28.43 y ± 5.62) 

Spinal bupivacaine with: 

• Morphine (59) 

• Fentanyl (62) 

Pain 

"Spinal morphine was more effective than 

spinal fentanyl for caesarean analgesia. 

Morphine was associated with more side-

effects than fentanyl, but these were treatable 

and did not pose any danger to women." 

El Sayed Moawad et 

al., 2014, Egypt105 

Prospective 

randomized 

study 

99 In-patients scheduled 

for elective major 

abdominal surgery 

PCEA (46.9%, mean 44.45 

y ± 10.56) 

PCA (48%, mean 45.20 y ± 

10.61) 

• PCEA with 

bupivacaine and 

fentanyl (49) 

• PCA with IV fentanyl 

(50) 

Pain 

"This study concluded that both PCEA and 

PCIA [patient controlled intravenous 

analgesia] were effective in pain relief after 

major abdominal surgery but PCEA was much 

better in pain relief, less sedating effect and 

overall patient satisfaction." 
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Elakany and 

Abdelhamid, 2013, 

Egypt106 

Comparative 

study 

40 In-patients scheduled 

for unilateral mastectomy 

with axillary dissection 

SA (0%, mean 51.1 y ± 

9.4) 

GA (0%, mean 49.4 y ± 

7.2) 

• Thoracic SA with 

bupivacaine and 

fentanyl (20) 

• GA (20) 

Intraoperative 

hemodynamic 

parameters and 

complications, 

postoperative 

discharge time from 

PACU, postoperative 

pain and analgesic 

consumption, 

postoperative 

adverse effects, and 

patient satisfaction 

"Segmental thoracic spinal anesthesia has 

some advantages when compared with general 

anesthesia and can be considered as a sole 

anesthetic in breast cancer surgery with 

axillary lymph node clearance." 

El-Awady et al., 2009, 

Egypt107 

Prospective 

randomized 

control study 

40 In-patients with breast 

carcinoma scheduled for 

elective modified radical 

mastectomy (MRM; gender 

and age not specified) 

• Thoracic epidural 

anesthesia with 

bupivacaine and 

fentanyl (20) 

• GA (20) 

Pain relief, side 

effects, post 

anesthesia recovery 

"Thoracic epidural anesthesia using 0.25% 

bupivacaine and fentanyl is a safe, reliable 

alternative technique which is superior to GA 

for patients with breast carcinoma undergoing 

MRM." 

Eldesuky et al., 2013, 

Egypt462 

Randomized 

comparative 

study 

60 Patients undergoing 

elective day case anorectal 

surgery 

GA (70%, mean 33.6 y ± 

8.3) 

Selective SA (73.3%, mean 

34.8 y ± 8.3) 

• GA (30) 

• Selective SA with 

lidocaine and fentanyl 

(30) 

Adverse events, time 

to ambulate, time to 

home discharge, 

patients’ and 

surgeon’s 

satisfactions 

"In this study we concluded that low dose 

spinal lidocaine and fentanyl can provide a 

walking spinal technique that is safe and 

achieve all criteria for ambulatory with fast 

tracking anesthesia. It is an accepted 

alternative to modern and new general 

anesthetics. We are recommending future 

further studies on wide range of age groups 

especially elderly with co morbid diseases." 
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Elfawal et al., 2016, 

Egypt370 

Comparative 

study 

90 In-patients undergoing 

orthopedic lower limb 

surgery under GA with 

caudal block for 

postoperative analgesia 

Control (60%, mean 6.5 y 

± 2.1) 

Dexmedetomidine (66.7%, 

mean 21.6 y ± 4.32) 

Fentanyl (56.7%, mean 6.1 

y ± 2.7) 

Levobupivacaine plus:  

• Control (30) 

• Dexmedetomidine 

(30) 

• Fentanyl (30) 

Hemodynamic 

variables; total 

anesthesia time; 

sedation score; pain 

score; duration of 

analgesia; side 

effects 

"Dexmedetomidine may be a better additive to 

levobupivacaine than fentanyl for caudal 

postoperative analgesia, arousable sedation 

with comparable hemodynamic and side effect 

profile in children." 

El-Feky and Abd El 

Aziz, 2015, Egypt371 

Comparative 

study 

112 In-patients scheduled 

for lower abdominal 

surgeries (gender not 

specified) 

Control (mean 6.7 y ± 2.5) 

Fentanyl (mean 6.5 y ± 

2.3) 

Dexmedetomidine (mean 

6.1 y ± 2.1) 

Dexamethasone (mean 6.2 

y ± 2.7) 

Caudal bupivacaine and 

lidocaine plus:  

• Control (29) 

• Fentanyl (28) 

• Dexmedetomidine 

(28) 

• Dexamethasone (27) 

Intraoperative 

hemodynamics; 

postoperative 

analgesia; 

postoperative 

sedation; 

postoperative side 

effects 

"Both caudal dexmedetomidine and caudal 

dexamethasone added to local anesthetics are 

good alternatives in prolongation of 

postoperative analgesia compared to caudal 

local anesthetic alone or added to caudal 

fentanyl. Also they showed less side effects 

compared to caudal fentanyl." 
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Elkaradawy and 

Elbanawy, 2011, 

Egypt463 

Randomized 

controlled study 

50 In-patients patients with 

type 2 diabetes mellitus 

(DM) undergoing open 

cholecystectomy 

IV opioids (80%, mean 

44.12 y ± 6.06) 

EA (72%, mean 44.08 y ± 

5.94) 

GA plus:  

• Continuous opioid 

analgesia with IV 

fentanyl and IV 

morphine PCA (25) 

• Thoracic EA with 

ropivacaine and 

fentanyl (25) 

Clinical and 

biochemical 

predictors of 

postoperative 

transient myocardial 

ischemia 

"Further investigations are recommended to 

evaluate the effect of continuous perioperative 

epidural analgesia in prevention of new 

cardiac ischaemia or re-ischaemia in patients 

with or without complication in D.M type 2, 

done on large sample size and for more 

prolonged period (more than 24 h)." 

El-Kerdawy and 

Farouk, 2010, Egypt372 
– 

30 In-patients with 

preeclampsia requiring 

labor analgesia 

Epidural (0%, mean 26 y ± 

8) 

Remifentanil (0%, mean 28 

y ± 9) 

• Epidural with 

bupivacaine and 

fentanyl (15) 

• Remifentanil IV PCA 

(15) 

VAS score 

"PCA intravenous remifentanil is an effective 

option for pain relief with minimal maternal 

and neonatal side effects in labor for 

preeclamptic patients with contraindications to 

epidural analgesia or requesting opioid 

analgesia." 

Ellakany, 2013, 

Egypt108 

Comparative 

study 

40 In-patients undergoing 

laparoscopic 

cholecystectomy 

Thoracic SA (40%, mean 

45.9 y ± 13.6) 

GA (35%, mean 44.3 y ± 

13.2) 

• Thoracic SA with 

bupivacaine and 

fentanyl (20) 

• GA (20) 

Discharge time 

"This study confirmed the superiority of spinal 

anesthesia in the control of pain in the 

immediate postoperative period when 

compared to general anesthesia, besides 

having a lower cost." 

Ellakany, 2014, 

Egypt109 

Double-blind 

randomized 

controlled study 

60 In-patients undergoing 

various open surgeries for 

abdominal malignancies 

Thoracic SA (60%, mean 

45.9 y ± 13.6) 

GA (63.33%, mean 44.3 y 

± 13.2) 

• Spinal bupivacaine 

and fentanyl (30) 

• GA (30) 

Discharge time 

"Single-dose segmental thoracic spinal 

anesthesia compared with general anesthesia 

was an adequate option for open abdominal 

surgeries in high-risk patients. Among its 

advantages, shorter recovery time, better 

patient satisfaction, better postoperative pain 

and lower incidence of nausea and vomiting 

with the consequent early hospital discharge." 
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Elliott and Stockwell, 

1990, Canada110 
– 

90 In-patients receiving 

continuous infusion 

epidural anesthesia for 

labor (0%, gender not 

specified) 

• Bupivacaine 0.125% 

(30) 

• Bupivacaine 0.25% 

(30)           

• Bupivacaine with 

fentanyl (30) 

VAS scores, vital 

signs, adverse 

effects, level of 

sensory block, rating 

of analgesia 

Less additional bupivacaine was needed over 

the basic infusion rates in the bupivacaine-

fentanyl group; therefore the authors 

concluded that it performed better than the 

standard bupivacaine 0.25% group. 

Ellis et al., 1990, US564 

Randomized 

double-blind 

controlled study 

28 In-patients undergoing 

cesarean section 

IV (0%, mean 30 y ± 5) 

Epidural (0%, mean 31 y ± 

5) 

• Fentanyl IV (12) 

• Fentanyl epidural (16) 

Respiratory rate, 

pain rating, presence 

of nausea and 

pruritus, patient 

comfortability 

"In conclusion, there appears to be no clinical 

advantage to epidural infusion over iv infusion 

of fentanyl for analgesia after cesarean 

section." 

Ellis et al., 1989, US464 – 

27 Chronic pain patients 

who received diagnostic 

epidural blocks 

sequentially using saline, 

fentanyl, and lidocaine 

solution (gender not 

specified, range 25-71 y) 

• Patients received 

sequential epidural 

solutions of saline, 

fentanyl, and lidocaine 

(27) 

Site of pain, duration 

of pain, Pain 

assessment index 

"If follow-up studies support these findings, 

then the diagnostic opioid technique may be a 

more sensitive tool in diagnosing chronic 

pain." 

Enever et al., 1991, 

UK373 

Randomized, 

double blind 

study 

61 In-patients requesting 

epidurals for labor 

analgesia 

Bupivacaine (0%, mean 

27.1 y ± 6.8) 

Bupivacaine and 

diamorphine (0%, mean 

24.3 y ± 6.5) 

Bupivacaine and fentanyl 

(0%, mean 23.7 y ± 3.9) 

• Bupivacaine (21) 

• Bupivacaine and 

diamorphine (19) 

• Bupivacaine and 

fentanyl (21) 

Mean top up 

interval, pain scores, 

incidence of motor 

blockade, incidence 

of side effects 

"Analgesia was significantly better in both the 

groups receiving opioids. Diamorphine was 

shown to be the more effective supplement to 

bupivacaine." 
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Erhan et al., 2003, 

Turkey374 
– 

40 Patients undergoing 

varicocele repair 

SA (100%, mean 37.2 y ± 

8.7) 

Total intravenous 

anesthesia (TIVA; 100%, 

mean 31.7 y ± 10.6) 

• SA with bupivacaine 

and fentanyl (20) 

• TIVA with propofol 

and remifentanil (20) 

Recovery profiles, 

side effects, patient 

satisfaction 

"In healthy unpremedicated men undergoing 

minor urological operations, total intravenous 

anaesthesia with remifentanil and propofol 

provided as safe and effective anaesthesia as 

spinal block with the advantage of earlier 

home readiness." 

Erol et al., 2008, 

Turkey111 
– 

30 Patients undergoing 

laparoscopic 

cholecystectomy 

Epidural (33.3%, mean 

51.80 y ± 12.87) 

IV (13.3%, mean 45.33 y ± 

11.80) 

GA with sevoflurane plus:  

• Epidural bupivacaine 

plus fentanyl (15) 

• IV fentanyl (15) 

Visual analogue 

scores; need for 

rescue analgesics 

"The epidural technique provided a significant 

effect on postoperative pain in patients 

undergoing laparoscopic cholecystectomy." 

Esmaoglu et al., 2001, 

Turkey112 
– 

40 In-patients scheduled to 

undergo elective abdominal 

surgery 

Group I (55%, mean 52 y ± 

7) 

Group II (55%, mean 49 y 

± 9) 

Epidural fentanyl given:  

• Group I: after surgery 

(20) 

• Group 2: before 

surgery (20) 

Pain scores, sedation 

scores, total fentanyl 

consumption, 

occurrence of side 

effects 

"We have shown that the use of epidural 

fentanyl prior to surgical incision does not 

reduce pain scores and the postoperative 

consumption of opioids. Demonstration of pre-

emptive analgesia with opioid may be 

extremely difficult because there appears to be 

little information concerning the doses 

required. An additional problem with opioids 

administered pre-emptively is acute tolerance. 

This process might act to reduce the impact of 

any pre-emptive analgesic effect of opioids" 
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Ezhevskaya, 2013, 

Russia113 
– 

135 Patients undergoing 

scoliosis correction (gender 

not specified, range 12-25 

y) 

• Thoracic epidural 

anesthesia with 

ropivacaine and 

fentanyl and GA with 

sevoflurane (70) 

• GA with sevoflurane 

and fentanyl (65) 

Pain management; 

stress response 

"Single-shot and then continuous epidural 

anesthesia can be successfully used to provide 

better pain control, less blood loss, and 

modulation of the endocrine and haemostatic 

stress response." 

Ezhevskaya et al., 

2013, Russia465 

Prospective, 

randomized 

study 

85 In-patients undergoing 

major spine surgery 

Epidural anesthesia (56%, 

mean 47.9 y ± 13.2) 

GA (65%, mean 44.3 y ± 

15.7) 

• Epidural anesthesia 

and endotracheal 

anesthesia with 

sevoflurane during 

surgery and 

continuous epidural 

analgesia with 

ropivacaine, fentanyl, 

and epinephrine after 

surgery (45) 

• GA with sevoflurane 

and fentanyl and 

systematically 

administered opioids 

after surgery (40) 

Pain assessment, 

serum cytokine 

assessment 

"Combined epidural/general anesthesia and 

postoperative epidural analgesia produced 

better pain control, less bleeding, and a lower 

surgical stress response than general 

anesthesia with postoperative systemically 

administered narcotic analgesia. This 

technique deserves further study in the setting 

of major spinal surgery." 
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Ezhevskaya et al., 

2014, Russia119 

Prospective, 

randomized 

study 

350 Patients with 

degenerative diseases 

undergoing spinal 

deformity surgery (39.1%, 

range 15-65 y) 

• Epidural and 

endotracheal 

anesthesia with 

sevoflurane and 

continuous epidural 

analgesia with 

ropivacaine, fentanyl 

and epinephrine after 

surgery (205) 

• GA with sevoflurane 

and fentanyl and 

systemic 

administration of 

opioids after surgery 

(145) 

VAS, heart rate, 

mean blood pressure, 

cardiac index, 

cardiovascular 

resistance index 

"Comprehensive anesthetic protection in 

spinal deformity surgery based on epidural 

anesthesia provides adequate antinociceptive 

effects, inhibition of endocrine and metabolic 

stress response and correction of hemostasis 

problems." 

Ezhevskaya et al., 

2015, Russia114 

Randomized, 

prospective trial 

82 Patients undergoing 

major spinal surgery 

(gender and age not 

specified) 

• CEA and sevoflurane 

anesthesia during 

surgery and PCEA 

ropivacaine and 

fentanyl after surgery 

(48) 

• GA with sevoflurane 

and fentanyl and 

systemic 

administration of 

opioids after surgery 

(34) 

Circulating 

cytokines, C-reactive 

protein (CRP), 

cortisol, glucose, 

cell-surface receptor 

expression of 

immune cells, pain 

assessment 

"Epidural anesthesia is an important factor 

limiting the surgical stress response, as well as 

the modulation of adaptive immunity and the 

postoperative cognitive dysfunction." 
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Ezhevskaya and 

Ovechkin, 2012, 

Russia115 

– 

80 Patients undergoing 

posterior spinal fusion 

(PSF) and segmental spinal 

instrumentation (SSI) in 

adolescent idiopathic 

scoliosis (AIS; gender and 

age not specified) 

• Epidural ropivacaine 

and endotracheal 

anesthesia with 

sevoflurane followed 

by EA with 

ropivacaine, fentanyl, 

and epinephrine (45) 

• GA of sevoflurane and 

fentanyl followed by 

systemic 

administration of 

opioids by controlled 

analgesia (35) 

Pain at rest and in 

motion, bowel 

activity, patient 

satisfaction, 

intraoperative blood 

loss 

"Two-level epidural analgesia for PFS and SSI 

in AIS can be successfully used both during 

and after surgery, providing a reliable 

multilevel nociception, less blood loss and 

patient satisfaction." 

Ezhevskaya and 

Ovechkin, 2012, 

Russia116 

– 

165 Patients undergoing 

high intensity spine fusion 

(gender and age not 

specified) 

• EA with ropivacaine, 

fentanyl, and 

epinephrine and 

endotracheal 

anesthesia with 

sevoflurane during 

surgery and 

continuous epidural 

analgesia with 

ropivacaine, fentanyl, 

and epinephrine after 

surgery (105) 

• GA with sevoflurane 

and fentanyl and 

systemic 

administration of 

opioids after surgery 

(60) 

Pain at rest and in 

motion, bowel 

activity, patient 

satisfaction 

"Combined epidural/general anesthesia and 

PCEA with ropivacaine, fentanil and 

epinephrine provides better analgesia, patient 

satisfaction and attenuation of stress response 

and immune reaction after spinal fusion 

surgery." 
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Ezhevskaya and 

Ovechkin, 2014, 

Russia117 

– 

85 Patients undergoing 

extreme-lateral interbody 

fusion (XLIF; gender and 

age not specified) 

• GA and subcostal 

TAP block (not 

reported) 

• Thoracic epidural with 

ropivacaine and 

fentanyl (not reported) 

• GA (not reported) 

Opioid consumption 

at 24 hours; VAS 

pain scores 

"Single-injection US [ultrasound] subcostal 

TAP-block was more effective than IV opioid 

analgesia, while continuous thoracic epidural 

analgesia was more effective than the single-

injection subcostal TAP-block." 

Ezhevskaya and 

Ovechkin, 2014, 

Russia118 

Prospective, 

randomized, 

comparative 

study 

335 In-patients undergoing 

major spine surgery 

(gender and age not 

specified) 

• CEA and endotracheal 

anesthesia with 

sevoflurane during 

surgery and CEAwith 

ropivacaine, fentanyl, 

and epinephrine after 

surgery (170) 

• GA with sevoflurane 

and fentanyl with 

systemic 

administration of 

opioids after surgery 

(165) 

Pain at rest and in 

motion, bowel 

activity, patient 

satisfaction 

"Epidural anesthesia and PCEA with 

ropivacaine and opioids through the placed 

epidural catheters before surgery provided 

better analgesia, less postoperative morbidity, 

blood loss decreasing, patient satisfaction and 

early discharge from hospital." 

Fant et al., 2011, 

Sweden120 

Prospective, 

randomized, 

parallel group, 

double-blinded 

study 

50 In-patients undergoing 

open radical retropubic 

prostatectomy (RRP; 

100%, range 53-73 y) 

• Patient-controlled 

local analgesia 

(PCLA) with 

ropivacaine (25) 

• EA with ropivacaine, 

fentanyl, and 

epinephrine (25) 

Pain on coughing 4 

hours after operation 

"TEA [thoracic epidural analgesia] provides 

superior postoperative pain relief with better 

preservation of expiratory muscle strength 

compared with PCLA." 
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Farzi et al., 2014, 

Iran375 

Double-blinded, 

randomized, 

placebo-

controlled study 

195 Patients undergoing 

cesarean section 

Placebo (0%, mean 32.16 y 

± 7.31) 

Meperidine (0%, mean 

28.64 y ± 6.14) 

Fentanyl (0%, mean 27.73 

y ± 6.01) 

• Placebo (65) 

• Meperidine (65) 

• Fentanyl (65) 

Mean duration of 

sensory and motor 

block and sensory 

level; Apgar scores; 

prevalence of 

complications 

"Addition of meperidine or fentanyl to 

lidocaine and epinephrine solution increases 

the duration of postoperative analgesia in 

cesarean section. Meperidine is a 

recommended adjuvant according to longer 

duration of analgesia and lower 

complications." 

Farzi et al., 2017, 

Iran121 

Double-blind 

clinical trial 

99 In-patients undergoing 

elective cesarean section 

under spinal anesthesia 

Placebo (0%, mean 30.09 y 

± 4.45) 

Sufentanil (0%, mean 

29.67 y ± 5.5) 

Fentanyl (0%, mean 28.66 

y ± 5.77) 

7 patients discontinued 

follow-up 

Bupivacaine plus:  

• Placebo (31) 

• Fentanyl (30) 

• Sufentanil (31) 

Sensory and motor 

block; hemodynamic 

status; probable 

complications 

"According to the results, adding 25 

microgram fentanyl or 2.5 microgram 

sufentanil to intrathecal bupivacaine increased 

the duration of analgesia and provided 

hemodynamic stability with no major 

complication. As administering intrathecal 

fentanyl had a similar duration of analgesia 

like sufentanil with faster return of motor 

block and ambulation, it seems that it is a 

preferred additive for Cesarean section 

surgery." 

Fayed et al., 2014, 

Egypt376 
– 

34 Patients scheduled for 

liver resection 

IV Fentanyl (58.8%, mean 

50.1 y ± 9.7) 

PCEA Bupivacaine plus 

fentanyl (88.2%, mean 50.8 

y ± 11.5) 

• IV PCA fentanyl (17) 

• PCEA bupivacaine 

plus fentanyl (17) 

Pain control 

"The two modalities of pain control seems to 

be nearly equivalent, but considering the risk 

of epidural catheter insertion and removal in 

cirrhotic patients who are further exposed to 

hepatectomy with subsequent additional 

coagulopathy, it may be wise to consider 

IVPCA technique as a policy for pain 

management in cirrhotic patient undergoing 

hepatectomy." 



148 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Fernandez-Galinski et 

al., 1996, Spain122 

Prospective, 

randomized, 

double-blind 

40 Patients scheduled for 

knee or hip replacement 

under spinal anesthesia 

Saline (80.9%, mean 76.5 y 

± 0.8) 

Fentanyl (52.6%, mean 

75.5 y ± 0.7) 

Hyperbaric bupivacaine 

plus:  

• Saline (21) 

• Fentanyl (19) 

Upper level of 

sensory block, onset 

and degree of motor 

blockade, 

intraoperative 

discomfort 

"Our results show that 25 mcg of spinal 

fentanyl do not modify spinal anesthesia in the 

elderly, but induces pruritus and O2 

desaturation. The decrease in postoperative 

pain intensity and the preservation of cognitive 

function would justify the use of spinal 

fentanyl in the elderly." 

Ferrante et al., 1995, 

US466 
– 

41 Patients requesting 

epidural analgesia for labor 

pain 

PCEA (0%, mean 30.9 y ± 

1.4) 

Continuous epidural 

infusion (0%, mean 32.0 y 

± 1.0) 

Bupivacaine and fentanyl 

via:  

• PCEA (21) 

• Continuous epidural 

infusion (20) 

Analgesic use 

"In summary, the results of this preliminary 

study show that 0.0625% bupivacaine with 2 

ug/ml of fentanyl is an effective and safe 

analgesic combination used via PCEA. Future 

research should determine optimal prescription 

parameters." 

Ferrante et al., 1993, 

US467 
– 

48 Patients scheduled to 

undergo unilateral total 

knee replacement 

Control (18.8%, mean 70 y 

± 3) 

Meperidine (43.8%, mean 

68 y ± 2) 

Fentanyl (43.8%, mean 63 

y ± 4) 

Epidural bupivacaine plus:  

• Control (16) 

• Meperidine (16) 

• Fentanyl (16) 

Sensory level, 

characteristics of 

intraoperative 

anesthetic 

"In summary, this study suggests that epidural 

infusions of bupivacaine and meperidine slow 

regression of sensory anesthesia and the 

development of pain, in contrast to infusions 

of bupivacaine alone or bupivacaine and 

fentanyl. …. Further research is required into 

the mechanism(s) underlying the observed 

results." 
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Fischer et al., 1988, 

US123 
– 

107 Patients scheduled to 

undergo cesarean section 

(0%, age not specified) 

Epidural bupivacaine plus:  

• Morphine (48) 

• Fentanyl (59) 

Pain relief, analgesia 

requirements, 

ambulatory status, 

assessment of 

respiratory 

depression 

"It is concluded that continuous epidural 

fentanyl combined with bupivacaine offers 

excellent postoperative analgesia with minimal 

side effects." 

Flaishon et al., 2005, 

Israel565 
– 

120 Patients undergoing 

brachytherapy of the 

prostate in a day-surgery 

setting (100%, age not 

specified)  

• GA with fentanyl and 

propofol TIVA (not 

reported) 

• GA with fentanyl, 

thiopental, and 

isoflurane (not 

reported) 

• Spinal block with 

hyperbaric 

bupivacaine (not 

reported) 

• Spinal block with 

hyperbaric 

bupivacaine plus 

fentanyl (not reported) 

Pain; operating room 

time; time to 

voiding; time to 

discharge 

"TIVA allows for earliest voiding and 

therefore fastest discharge home. Spinal block 

with 2.5 mg of bupivacaine plus 25 mcg of 

fentanyl provides earlier voiding and 

consequently earlier discharge than 5 mg of 

bupivacaine alone." 

Fleischer et al., 1994, 

US377 
– 

80 Patients undergoing 

anorectal surgical 

procedures (58.8%, range 

19-80 y) 

• Local anesthesia with 

lidocaine, epinephrine, 

and hyaluronidase, 

and local infiltration 

of bupivacaine (52) 

• Subarachnoid block 

with tetracaine, 

dextrose, and fentanyl 

(28) 

Patient comfort and 

satisfaction, 

measurement of pain 

relief index, length 

of hospitalization, 

complications, 

number of 

postoperative doses 

"Based on the results of this study we 

conclude that local anesthesia is superior to 

spinal anesthesia for anorectal procedures 

because it reduces the incidence of 

hospitalization for postoperative urinary 

retention and therefore reduces hospital cost." 
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Fontaine et al., 2002, 

US124 

Prospective 

observational 

82 Patients requesting 

labor analgesia 

IT narcotics (0%, mean 

28.4 y ± 5.7) 

Epidural (0%, mean 30.7 y 

± 3.6) 

• IT morphine sulfate 

and fentanyl (63) 

• Epidural bupivacaine 

and fentanyl (19)     

Mean pain scores for 

the first and second 

stages of labor, the 

duration of adequate 

pain relief, and the 

retrospective man 

score for overall 

labor pain 

"Within the limitations of a nonrandomized 

study, a single intrathecal injection of 

morphine and fentanyl has a shorter duration 

of action and provides less effective pain 

control than a continuous epidural infusion of 

bupivacaine and fentanyl. However, ITNs 

[intrathecal narcotics] may have a role in 

settings with limited support from 

anesthesiologists or for women whose labors 

are progressing rapidly." 

Fouad et al., 2010, 

Japan125 
– 

32 In-patients undergoing 

total hip arthroplasty 

(gender and age not 

specified) 

• Continuous epidural 

block (CEB) with 

ropivacaine and 

fentanyl (not reported) 

• Continuous lumbar 

plexus block (CLPB) 

with ropivacaine (not 

reported) 

Pain scores, 

pentazocine 

consumption, opioid 

related side effects, 

complications, 

patient satisfaction 

“CEB significantly reduced pain 

scores…compared with CLPB.  There were no 

significant differences for pentazocine 

consumption, opioid-related side effects, 

complications or patient satisfaction between 

the two analgesic techniques.” 

Fournier et al., 2000, 

Switzerland126 
– 

42 Patients scheduled for 

elective total hip 

replacement 

Sufentanil (33%, mean 80 

y ± 5) 

Fentanyl (48%, mean 79 y 

± 6) 

• Sufentanil (21) 

• Fentanyl (21) 

Onset, quality, and 

duration of action; 

postoperative 

requirements; 

hemodynamic 

changes; adverse 

effects 

"In conclusion, after total hip replacement, 

both 40 mcg IT fentanyl or 7.5 mcg IT 

sufentanil produced excellent analgesia with a 

comparable onset (11 ± 8 vs 9 ± 9 minutes), 

and duration of action (214 +.- 120 vs 241 ± 

102 minutes), as well as a low incidence of 

minor adverse effects." 
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Frassanito et al., 2008, 

Italy127 

Prospective, 

randomized and 

single-blinded 

study 

40 In-patients scheduled 

for primary hip 

arthroplasty 

Intrathecal (30%, mean 

69.8 y ± 12.2) 

Psoas (60%, mean 70.2 y ± 

11.1) 

• IT morphine, fentanyl, 

and hyperbaric 

bupivacaine (20) 

• Psoas compartment 

block with 

ropivacaine (20) 

Pain scores, 

tramadol 

consumption, side 

effects, 

complications 

"Intrathecal administration of a combination of 

morphine, fentanyl, and bupivacaine and 

single-shot psoas compartment block both 

provide very good postoperative analgesia 

after primary hip arthroplasty." 

Gabopoulou et al., 

2009, Greece128 
– 

45 In-patients scheduled 

for major orthopedic 

surgery after hip fracture 

(gender not specified, mean 

75 y ± 5) 

• Continuous epidural 

ropivacaine and 

fentanyl (not reported) 

• Postoperative 

tramadol (not 

reported) 

Pain; cognitive 

dysfunction 

"Continuous epidural analgesia seems to be 

associated with more effective analgesia at rest 

and after movement, lower VAS scores and 

POCD [postoperative cognitive dysfunction] 

incidence." 

Gaffud et al., 1986, 

US468 
– 

22 In-patients scheduled 

for repeat elective cesarean 

delivery 

Placebo (0%, mean 27.8 y 

± 2.4) 

Fentanyl (0%, mean 26.8 y 

± 5.5)  

Epidural bupivacaine plus:  

• Placebo (10) 

• Fentanyl (10) 

Assessment of pain, 

blood pressure, heart 

rate, respiratory rate 

"The addition of fentanyl to bupivacaine 

results in better analgesia when compared with 

bupivacaine alone. Further studies in large 

populations should be pursued to evaluate the 

effects of fentanyl on the newborn and to 

verify the incidence of maternal hypotension." 
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Gaiser et al., 1998, 

US129 

Randomized, 

double-blind 

study 

55 In-patients in active 

labor 

Fentanyl 25 mcg (0%, 

mean 22.4 y ± 3) 

Fentanyl 37.5 mcg (0%, 

mean 22.3 y ± 7.6) 

Fentanyl 50 mcg (0%, 

mean 22 y ± 6.2) 

Sufentanil 5 mcg (0%, 

mean 23.4 y ± 5.7) 

Sufentanil 10 mcg (0%, 

mean 22.8 y ± 6.6) 

Sufentanil 15 mcg (0%, 

mean 23 y ± 6.2) 

• Fentanyl 25 mcg (9) 

• Fentanyl 37.5 mcg 

(10) 

• Fentanyl 50 mcg (8) 

• Sufentanil 5 mcg (10) 

• Sufentanil 10 mcg 

(10) 

• Sufentanil 15 mcg (8) 

Duration of 

analgesia, 

contraction pain, 

degree of pruritus, 

maternal blood 

pressure, maternal 

heart rate, fetal heart 

rate, Apgar scores, 

and neurologic and 

adaptic capacity 

scores 

"Both fentanyl and sufentanil produce 

analgesia of rapid onset, with no adverse effect 

on the neonate. …Based on the shorter 

duration of pruritus and the lower cost, we use 

fentanyl as the opioid for intrathecal injection 

for labor analgesia." 

Gaiser et al., 2000, 

US469 

Double-blinded 

randomized 

prospective 

study 

34 In-patients receiving EA 

in addition to IT injection 

of fentanyl and 

bupivacaine 

Normal saline (0%, mean 

26.6 y ± 6.4) 

Ropivacaine, fentanyl, and 

epinephrine (0%, mean 

26.2 y ± 6.6) 

All patients received IT 

fentanyl and bupivacaine 

plus epidural:  

• Normal saline (18) 

• Ropivacaine, fentanyl, 

and epinephrine (16) 

Duration of 

analgesia, request for 

additional analgesia, 

pain score, severity 

of motor block 

"Thus, it does not differ from a combined 

spinal and epidural technique without the 

epidural infusion. Future study should 

examine the addition of a small epidural bolus 

of dilute local anesthetic and opioid mixture 

before the initiation of the epidural infusion to 

determine whether this will maintain analgesia 

until delivery." 
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Gaitini et al., 2000, 

Israel470 

Prospective, 

randomized 

study 

60 In-patients undergoing 

elective unilateral 

herniorrhaphy 

Bupivacaine (100%, mean 

4.7 y ± 2) 

Bupivacaine plus fentanyl 

(100%, mean 5 y ± 3.4) 

• Bupivacaine (30) 

• Bupivacaine plus 

fentanyl (30) 

Postoperative pain, 

blood pressure, heart 

rate 

"The present study demonstrates that there is 

no beneficial effect to the mixture of small-

dose fentanyl (1 mcg/kg) and bupivacaine 

0.25%, compared with bupivacaine 0.25% 

alone when used for caudal epidural, based on 

pain score and catecholamine levels…Future 

studies should examine the influence of larger 

doses of fentanyl added to local anesthetics on 

postoperative pain scores and catecholamine 

blood levels." 

Gambling et al., 2013, 

US130 

Randomized 

controlled trial 

200 In-patients undergoing 

labor requiring receiving 

epidural or CSE analgesia 

Epidural (0%, mean 28.8 y 

± 5.8) 

CSE (0%, mean 28.9 y ± 

5.3) 

• Epidural with 

bupivacaine and 

fentanyl (398) 

• CSE with bupivacaine 

and fentanyl (402) 

Both groups received 

PCEA with bupivacaine 

and fentanyl for 

maintenance analgesia 

Baseline pain scores 

"Compared with traditional epidural labor 

analgesia, CSE analgesia provided better first-

stage analgesia despite fewer epidural top-up 

injections by an anesthesiologist." 

Gambling et al., 1998, 

US518 

Randomized 

study 

1223 In-patients in 

spontaneous labor 

CSE (0%, mean 21.7 y ± 

4.9) 

IV (0%, mean 22.4 y ± 4.9) 

• CSE analgesia with IT 

sufentanil and 

epidural bupivacaine 

plus fentanyl (616) 

• IV meperidine (607) 

Operative delivery 

rates; pain scores; 

side effects 

"Combined spinal-epidural analgesia during 

labor does not increase the cesarean delivery 

rate for dystocia in healthy parturient patients 

at full term, regardless of parity. However, an 

unexpected increase in the number of cesarean 

deliveries for profound fetal bradycardia after 

intrathecal sufentanil was observed. Further 

investigation is warranted." 
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Ganesh et al., 2008, 

US131 

Prospective, 

randomized, 

double-blind 

study 

32 In-patients undergoing a 

thoracotomy 

Bupivacaine (43.8%, mean 

67 days ± 26) 

Bupivacaine plus fentanyl 

(56.3%, mean 66 days ± 

52) 

• Epidural bupivacaine 

(16) 

• Epidural bupivacaine 

plus fentanyl (16) 

Total number of 

rescue doses of 

intravenous 

nalbuphine received 

by the patients in the 

first 24 hours after 

the operation 

"In conclusion, this prospective, randomized, 

double-blind study indicates that addition of 2 

mcg/ml fentanyl to 0.1% bupivacaine results 

in improved analgesia after thoracotomy when 

compared with 0.1% bupivacaine alone 

administered epidurally in infants up to 6 

months of age." 

Garla et al., 1990, US471 Case report 

1 In-patient admitted for 

repeat cesarean section 

with previous cesarean 

section was complicated by 

postpartum 

cardiomyopathy (PPCM), 

pulmonary embolism, and 

bilateral pleural effusions 

(0%, 30 y) 

• Epidural fentanyl (1) 

Hemodynamic 

variables (heart rate, 

central venous 

pressure, pulmonary 

artery pressure, 

pulmonary capillary 

wedge pressure, 

blood pressure) 

" As there is lack of uniformity in the cases 

reported, there is a need for further studies to 

clarify the anesthetic management of PPCM." 

Gauchan et al., 2014, 

Nepal132 
– 

70 In-patients scheduled 

for elective cesarean 

section under SA 

Bupivacaine (0%, mean 24 

y ± 3.5) 

Bupivacaine plus fentanyl 

(0%, mean 25 y ± 3.4) 

• Bupivacaine (35) 

• Bupivacaine plus 

fentanyl (35) 

Blood pressure, heart 

rate, respiratory rate, 

oxygen saturation, 

characteristics of 

spinal block 

"Addition of fentanyl to intrathecal 

bupivacaine for cesarean section increases the 

duration of postoperative analgesia without 

increasing maternal or neonatal side effects." 

Gautam et al., 2017, 

India378 

Prospective, 

randomized, and 

single-blind 

study 

57 In-patients undergoing 

open nephrectomy 

Epidural (64.3%, mean 

56.5 y ± 8.4) 

PVB (55.2%, mean 52.7 y 

± 11.5) 

Continuous infusion of 

bupivacaine and fentanyl 

via: 

• Epidural (28) 

• PVB (29) 

Postoperative pain 

during rest (lying 

supine), deep 

inspiration, 

coughing, and 

movement (getting 

up from supine to 

sitting position) 

"We therefore suggest routine usage of 

continuous thoracic PVB over continuous 

thoracic EA for the management of 

postoperative pain in patients undergoing open 

nephrectomy owing to its likely better safety 

profile." 
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Geller et al., 1993, 

Switzerland519 

Randomized 

double-blind 

study 

45 In-patients undergoing 

major abdominal surgery 

IV sufentanil (73.3%, mean 

66 y ± 15) 

Epidural sufentanil (80%, 

mean 63 y ± 8) 

Epidural fentanyl (66.7%, 

mean 65 y ± 13) 

• IV sufentanil (15) 

• Epidural sufentanil 

(15) 

• Epidural Fentanyl (15) 

Pain assessment, 

onset of 

postoperative pain 

after surgery 

"In summary, the equianalgesic dose of 

epidural sufentanil was approximately four 

times less than that of epidural fentanyl, but 

only slightly less than that of IV sufentanil. 

This fact in itself would not justify placement 

of an epidural catheter, because the quality of 

sufentanil analgesia is not improved by 

epidural administration. However, the more 

intense degree of sedation and the risk of 

respiratory depression with the initial IV 

sufentanil bolus may make the epidural route 

of administration preferable in the treatment of 

postoperative pain, although slower 

administration or reduced size of the IV 

sufentanil bolus might have avoided the extent 

of this life-threatening side effect." 

Gelmanas et al., 2010, 

Lithuania379 

Prospective, 

randomized, 

double-blind 

study 

34 In-patients who 

underwent primary hip 

replacement surgery 

(gender and age not 

specified) 

Bupivacaine and fentanyl 

via:  

• CEA (not reported) 

• Continuous lumbar 

plexus block (not 

reported) 

Pain intensity, 

degree of motor 

block, need of 

additional 

analgesics, side-

effects 

"1. The postoperative pain management was 

equally efficient in both groups, but additional 

analgesics were required more commonly in 

epidural analgesia group. 2. Degree of motor 

block was significantly higher in the lumbar 

plexus block group. 3. Continuous lumbar 

plexus block for postoperative pain 

management is as effective as epidural 

analgesia." 

George et al., 1992, 

UK133 

Prospective, 

randomized 

double-blind 

comparison 

30 In-patients undergoing 

elective abdominal aortic 

surgery with epidural 

analgesia (60%, range 43-

85 y) 

Epidural analgesia with:  

• Bupivacaine (10) 

• Fentanyl (10) 

• Bupivacaine plus 

fentanyl (10) 

Assessments of pain, 

sedation, FVC, 

FEV1, PEF and 

arterial blood gases 

"In summary, infusion of bupivacaine and 

fentanyl epidurally is superior to either drug 

used alone in providing analgesia following 

abdominal aortic surgery. This was achieved 

with minimal side effects. This study supports 

the increasing use of thoracic epidural infusion 

analgesia in postoperative pain management." 
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George et al., 1994, 

UK134 

Prospective, 

randomized 

study 

21 In-patients undergoing 

upper abdominal surgery 

Epidural (20%, mean 43 y 

± 14) 

PCA (27.3%, mean 44 y ± 

21) 

• Epidural bupivacaine 

with morphine (10) 

• PCA morphine (11) 

Assessments of pain, 

PEFR, FVC, FEV1, 

arterial blood gas 

analysis 

"Thoracic epidural fentanyl/bupivacaine 

results in significantly better analgesia than 

patient-controlled intravenous morphine." 

George et al., 2007, 

US135 
Case series 

3 In-patients receiving 

combined spinal-epidural 

anesthesia for cesarean 

delivery involving ex utero 

intrapartum treatment 

(EXIT) of potentially life-

threatening airway 

obstruction in the newborn 

(0%, range 27-36 y) 

• CSE with IT 

bupivacaine, fentanyl, 

and morphine plus IV 

nitroglycerin (3) 

Anesthesia; uterine 

relaxation 

"Anesthesia and uterine relaxation for CD 

[cesarean delivery] and EXIT procedures can 

be safely provided with regional anesthesia 

and iv nitroglycerin." 

Girgin et al., 2008, 

Turkey136 

Prospective, 

randomized, 

double-blind 

study 

38 Patients undergoing 

inguinal herniorrhaphy 

under SA 

Levobupivacaine (78.9%, 

mean 42 y ± 12) 

Levobupivacaine plus 

fentanyl (84.2%, mean 44 y 

± 11) 

SA with: 

• Levobupivacaine (19) 

• Levobupivacaine plus 

fentanyl (19) 

Sensory and motor 

blockade 

"In conclusion, 25 μg IT fentanyl added to 

low-dose (5 mg) levobupivacaine was shown 

to prolong the duration of sensory spinal block 

without increasing the incidence of opioid-

related side-effects, except pruritis, or delaying 

hospital discharge in patients undergoing 

ambulatory inguinal herniorrhaphy." 

Gissen et al., 1988, 

US137 
– 

15 Patients scheduled for 

ESWL (60%, mean 51.8 y 

± 15.4) 
• Epidural fentanyl (15) Analgesia 

"Epidural fentanyl is sufficient for ESWL and 

provides excellent hemodynamic stability." 
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Glass et al., 1992, US380 

Prospective, 

double-blind, 

randomized 

crossover study 

16 In-patients admitted for 

lower extremity or 

abdominal surgical 

procedures 

Group A (gender not 

specified, mean 57.6 y ± 

4.6) 

Group B (gender not 

specified, mean 60.6 y ± 

2.0) 

• PCEA fentanyl (16) 

• PCA fentanyl IV (16) 

 

Groups not specified 

VAS; Observer 

rating patient's 

comfort and sedation 

" Indeed, IV administration of fentanyl may be 

preferable because the onset of action is faster 

and the problems of epidural catheterization 

are avoided." 

Gluck et al., 2013, 

US520 
Case report 

1 In-patient scheduled for 

elective primary cesarean 

section for inadequate 

pelvis due to 

achondroplasia (0%, 22 y) 

• SA with bupivacaine 

and fentanyl (1) 
– 

"Regional and general anesthetics can be 

difficult in achondroplastic patients. Epidural 

is often preferred due to the option to slowly 

titrate the local anesthetics for an adequate 

surgical level. Most people would prefer a 

definite airway management in these patients 

especially in pregnancy. The patient's wish to 

be awake for the procedure, knowing that the 

baby also inherited the condition amounted to 

a psychological necessity." 

Goh et al., 1996, 

Australia381 

Prospective, 

randomized, 

double-blind, 

cross-over trial 

50 In-patients scheduled 

for elective caesarean with 

PCEA for postoperative 

analgesia 

Group 1 (0%, median 33 y 

[IQR 31-34]) 

Group 2 (0%, median 29 y 

[IQR 26-32]) 

All patients received 

PCEA of both agents:  

• Group 1: Fentanyl 

first (21) 

• Group 2: Pethidine 

first (29) 

Patient satisfaction, 

respiratory rate, 

assessment of 

conscious state 

"In summary, there was no difference in pain 

level outcome between the groups. Pethidine 

scored better in all side-effects except 

drowsiness at 48h. Patients were more 

satisfied with pethidine and more preferred 

this drug. We conclude that pethidine has 

advantages over fentanyl in this clinical 

situation." 
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Gomaa et al., 2014, 

Egypt138 

Prospective 

randomized 

double-blind 

study 

60 In-patients presenting 

for elective cesarean 

section 

Fentanyl (0%, mean 26.33 

y ± 6.08) 

Nalbuphine (0%, mean 

26.97 y ± 5.40) 

IT bupivacaine plus:  

• Fentanyl (30) 

• Nalbuphine (30) 

Duration of 

analgesia 

"Either intrathecal nalbuphine 0.8 mg or 

intrathecal fentanyl 25 mcg combined with 10 

mg bupivacaine provides good intra-operative 

and early post-operative analgesia in cesarean 

section." 

Goodarzi, 1999, US382 – 

90 In-patients scheduled 

for elective orthopedic 

surgery 

Morphine (53%, mean 13.3 

y ± 3.4) 

Fentanyl (57%, mean 11.5 

y ± 2.2) 

Hydromorphone (67%, 

mean 10 y ± 5.6) 

• Morphine (30)          

• Fentanyl (30)                  

• Hydromorphone (30) 

Pain on VAS; patient 

somnolence; nausea, 

vomiting, and other 

side effects 

"In conclusion, this study showed that epidural 

hydromorphone, with a lower lipid solubility 

than fentanyl and less hydrophilicity than 

morphine, had considerably less side-effects 

compared to epidural morphine, with a 

comparable analgesic effect among the 

groups." 

Goodman et al., 2014, 

US139 
– 

381 In-patients who had an 

epidural fentanyl infusion 

or who received an 

epidural dose of 

preservative free morphine 

after cesarean section (0%, 

age not specified) 

• PCEA fentanyl and 

epinephrine (108) 

• Epidural morphine 

(273) 

Analgesia; side 

effects 

"For the first 16hrs after a Cesarean section, 

epidural morphine and an epidural fentanyl 

infusion deliver approximately the same pain 

relief without depressing respirations. Epidural 

morphine may cause more nausea and/or 

pruritis that may need to be treated. Epidural 

fentanyl infusions can be continued past the 

time that the single dose of epidural morphine 

will have worn off." 
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Goodman et al., 2002, 

US521 

Randomized, 

double-blind 

prospective trial 

76 Patients receiving CSE 

analgesia for labor 

Saline (0%, mean 29 y ± 5) 

Epinephrine (0%, mean 29 

y ± 6) 

Bupivacaine (0%, mean 29 

y ± 6) 

Bupivacaine and 

epinephrine (0%, mean 28 

y ± 5) 

IT fentanyl plus:  

• Saline (20) 

• Epinephrine (18) 

• Bupivacaine (18) 

• Bupivacaine and 

epinephrine (20) 

Duration of 

analgesia 

"These results suggest that intrathecal 

epinephrine does not prolong the duration of 

fentanyl or fentanyl with bupivacaine for labor 

analgesia in nulliparous parturients. 

Additionally, intrathecal epinephrine did not 

decrease the incidence of side effects and 

therefore cannot be recommended." 

Gottschalk et al., 1998, 

US522 

Randomized 

controlled trial 

90 In-patients scheduled 

for RRP for the treatment 

of prostate cancer 

Bupivacaine (100%, mean 

61.4 y ± 7.4) 

Fentanyl (100%, mean 59.5 

y ± 6.1) 

Control (100%, mean 60.1 

± 5.9) 

• Epidural bupivacaine 

(30) 

• Epidural fentanyl (30) 

• Control (30) 

Pain scores 

"In summary, our data show that preemptive 

administration of epidural analgesics can lead 

to long-term decreases in postoperative pain 

and earlier resumption of normal activities. 

These differences were observed even though 

all subjects received an aggressive 

postoperative epidural analgesic regimen 

initiated well before the end of surgery and 

maintained for several postoperative days." 

Gough et al., 1988, 

UK140 

Comparative 

study 

86 In-patients who 

presented for thoracotomy 

(gender and age not 

specified) 

11 patients withdrew from 

the study 

• Epidural fentanyl (32) 

• Cryo-analgesia (36) 
Pain assessment 

"In conclusion, a continuous epidural infusion 

of fentanyl seems to be a very useful and 

effective method of relieving post-

thoracotomy pain. It must however be 

emphasized that although marked respiratory 

depression is not a significant feature of this 

technique, patients on such a regimen should 

be managed on a High Dependency Unit until 

the epidural infusion has been discontinued." 
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Grabowska-Gaweł et 

al., 2004, Poland383 
– 

60 In-patients with 

peripheral arterial ischemia 

scheduled for aortic 

surgery due to the 

occlusive disease (gender 

not specified, mean 58 y ± 

9) 

Epidural bupivacaine plus:  

• Morphine (30) 

• Fentanyl (30) 

Pain via VAS 

"We found bupivacaine-morphine analgesia 

the most effective, providing the longest 

duration of analgesia and the lowest 24-hour 

uptake of bupivacaine. Fentanyl was less 

effective, although significantly increased 

analgesia. There were no marked side-effects 

in all groups." 

Graham and 

McConville, 2013, 

US523 

Case report 

1 In-patient with von 

Giereke Disease scheduled 

for primary cesarean 

section (0%, 21 y) 

• Bupivacaine in 

glucose plus 

morphine, fentanyl, 

and clonidine (1) 

– 

"Only a few reports of spontaneous 

pregnancies in these patients exist, and well-

controlled disease allows more patients to 

survive into adulthood. Improved lifespan of 

these patients presents the important issue of 

pregnancy and perioperative management of 

the long-term complications of the disease. A 

GSD [Glycogen Storage Disease] I case may 

be rare, but knowledge of anesthetic 

management may avoid severe complications." 

Grant et al., 1992, 

Canada141 

Grant et al., 1990, 

Canada602 

Randomized, 

double-blind, 

placebo-

controlled study 

29 In-patients undergoing 

thoracotomy 

PCEA (71.4%, mean 55.9 

y ± 11.7) 

PCA (60%, mean 55.7 y ± 

10.6) 

• PCEA fentanyl (14) 

• PCA IV fentanyl (15) 

Pain scores, 

respiratory variables, 

fentanyl infusion 

rates 

"In summary we found that both iv and lumbar 

epidural fentanyl, when given on a patient-

controlled basis following thoracotomy, 

produced similar levels of analgesia with 

similar effects on respiratory rates, resting 

PCO2 and pulmonary function. Patients in the 

epidural group required significantly less 

fentanyl, however, suggesting that lumbar 

epidural fentanyl has a direct analgesic effect 

on the spinal cord extending to the upper 

thoracic segments." 
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Grass et al., 1997, 

US142 

Grass and Sakima, 

1994, US603 

Randomized, 

double-blind, 

dose-response 

comparison 

80 In-patients requiring 

analgesia after cesarean 

section with epidural 

lidocaine with epinephrine 

Fentanyl 25 mcg (0%, 

mean 29 y ± 2.1) 

Fentanyl 50 mcg (0%, 

mean 26 y ± 1.4) 

Fentanyl 100 mcg (0%, 

mean 31 y ± 1.2) 

Fentanyl 200 mcg (0%, 

mean 30 y ± 2.2) 

Sufentanil 5 mcg (0%, 

mean 27 y ± 1.6) 

Sufentanil 10 mcg (0%, 

mean 31 y ± 2.0) 

Sufentanil 20 mcg (0%, 

mean 28 y ± 1.7) 

Sufentanil 30 mcg (0%, 

mean 28 y ± 2.1) 

• Epidural fentanyl 

25 mcg (10) 

50 mcg (10) 

100 mcg (10) 

200 mcg (10) 

• Epidural sufentanil  

5 mcg (10) 

10 mcg (10) 

20 mcg (10) 

30 mcg (10) 

VAS scores, 

Duration of 

analgesia, Side 

effects 

"In conclusion, both epidural fentanyl and 

sufentanil provided effective analgesia for 

approximately two hours’ duration with 

comparable side effects when administered at 

complaint of pain after C/S [cesarean section] 

under epidural lidocaine anesthesia. Our study 

suggests an analgesic potency ratio of 

approximately 5:1 for single-bolus epidural 

sufentanil to fentanyl, with no differences 

between opioids in the onset, duration, and 

effectiveness of analgesia when equianalgesic 

doses are administered in this setting." 

Guilfoyle et al., 2012, 

UK143 

Guilfoyle et al., 2011, 

UK604 

Patient-blinded 

randomized 

controlled trial 

60 In-patients undergoing 

lumbar laminectomy for 

canal stenosis 

Fentanyl (55%, mean 69.9 

y ± 9.8) 

Control (45%, mean 65.7 y 

± 11.5) 

• Epidural fentanyl (29) 

• Control (31) 
VAS score 

"Intraoperative bolus epidural fentanyl is a 

quick and simple technique that is effective at 

alleviating early post-operative pain after 

lumbar canal decompression without 

significant systemic side effects. This method 

of analgesia may be a useful adjunct in 

patients undergoing lumbar spine surgery." 
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Guinard et al., 1995, 

Switzerland384 

Prospective, 

randomized, 

double-blind 

study 

20 In-patients scheduled 

for elective 

thoracoabdominal 

esophagectomy under 

GAwith propofol infusion 

Epidural fentanyl (70%, 

mean 59 y ± 10) 

IV fentanyl (70%, mean 64 

y ± 10) 

• Epidural fentanyl (10) 

• IV fentanyl (10) 

Mean intraoperative 

fentanyl, propofol or 

pancuronium doses, 

number of boluses of 

fentanyl 

administered 

"There appears to be no clinical advantage to 

epidural administration of fentanyl over 

intravenous administration during anesthesia 

for major surgery." 

Guinard et al., 1992, 

Switzerland566 

Randomized 

comparison 

48 In-patients scheduled 

for elective lung surgery 

via lateral mid-thoracic 

incision 

Lumbar (87.5%, mean 57 y 

± 14) 

Thoracic (93.8%, mean 54 

y ± 18) 

Intravenous (62.5%, mean 

59 y ± 14) 

Fentanyl via:  

• Lumbar epidural (16) 

• Thoracic epidural (16) 

• Intravenous (16) 

Pain scores, mean 

hourly dose of 

fentanyl, incidence 

of pruritis, length of 

hospital stay 

"In summary, the current study showed that, 

during the first 48h after thoracotomy, the 

route of fentanyl administration (L, T or i.v) 

did not influence the overall quality of 

analgesia, nor the quantity of opioids 

delivered. The higher incidence of nausea and 

increased need for boluses with iv fentanyl 

may have favoured the epidural 

administration. However, the advantage of 

shorter hospital stay and improved pulmonary 

function tests with T epidural fentanyl are to 

be balanced with the increased invasiveness 

and risks when compared with the L route" 

Gupta et al., 2006, 

Sweden144 

Double-blind 

comparison 

60 In-patients undergoing 

RRP for prostatic cancer 

PCA morphine (100%, 

mean 61.1 y ± 4.3) 

Epidural fentanyl (100%, 

mean 64.5 y ± 4.9) 

4 patients were excluded 

• PCA morphine (28) 

• Epidural fentanyl, 

ropivacaine, and 

adrenaline (28) 

Postoperative pain, 

Analgesic 

consumption, Side 

effects 

"The authors found evidence for better pain 

relief and improved expiratory muscle 

function in patients receiving low thoracic 

epidural analgesia compared with patient-

controlled analgesia for radical retropubic 

prostatectomy. Low thoracic epidural 

analgesia can be recommended as a good 

method for postoperative analgesia after 

abdominal surgery." 
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Gupta et al., 2014, 

India145 

Prospective 

double-blind 

randomized 

study 

160 In-patients scheduled 

for infraumbilical surgery 

under subarachnoid block 

Control (68.8%, mean 

36.84 y ± 13.19) 

Fentanyl (77.5%, mean 

38.42 y ± 14.32) 

IT ropivacaine plus: 

• Control (80) 

• Fentanyl (80) 

Hemodynamic 

variability; onset of 

analgesia; maximum 

sensory analgesic 

level; time to 

complete motor 

blockade; duration of 

sensory and motor 

blockade; adequacy 

of surgical 

anesthesia 

"Intrathecal fentanyl as an adjuvant to 0.75% 

ropivacaine was safe and well-tolerated for 

infra umbilical surgeries under subarachnoid 

blockade with reduced systemic toxicity. Early 

mobilization and voiding accelerate post-

operative recovery and earlier discharge. Its 

clinical profile gives reasonable choice due to 

rapid recovery of motor function." 

Gupta et al., 2013, 

India146 

Prospective 

blind 

randomized 

clinical study 

54 In-patients scheduled 

for TURP under the 

subarachnoid block 

Ropivacaine (100%, mean 

66.5 y ± 8.4) 

Ropivacaine plus fentanyl 

(100%, mean 67.4 y ± 7.9) 

• IT ropivacaine (27) 

• IT ropivacaine plus 

fentanyl (27) 

Characteristics of 

sensory and motor 

blockade; 

intraoperative 

hemodynamic 

changes; secondary 

effects 

"The intrathecal 0.75% isobaric ropivacaine 

alone or with fentanyl has provided effective 

surgical anesthesia for transurethral resection 

of prostate and hemodynamic stability in 

elderly patients." 

Gupta et al., 2011, 

India385 

Comparative 

study 

60 In-patients scheduled 

for lower abdominal 

surgeries 

Dexmedetomidine (72%, 

mean 42.21 y ± 3.80) 

Fentanyl (80%, mean 44.35 

y ± 4.08) 

IT hyperbaric bupivacaine 

plus: 

• Dexmedetomidine 

(30) 

• Fentanyl (30) 

Onset and duration 

of sensory and motor 

block; hemodynamic 

effect; postoperative 

analgesia; adverse 

effects 

"In conclusion, 5 mcg dexmedetomidine 

seems to be an attractive alternative to 25 mcg 

fentanyl as an adjuvant to spinal bupivacaine 

in surgical procedures. It provides good 

quality of intraoperative analgesia, 

hemodynamically stable conditions, minimal 

side effects, and excellent quality of 

postoperative analgesia." 
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Gupta et al., 2013, 

India386 

Prospective, 

randomized, 

double‐blind 

study 

90 Patients scheduled for 

elective endoscopic 

urologic surgery 

Bupivacaine (73%, mean 

62.67 y ± 11.28) 

Bupivacaine plus sufentanil 

(73%, mean 64.6 y ± 

10.16) 

Bupivacaine plus fentanyl 

(73%, mean 61.43 y ± 

9.05) 

• Bupivacaine (30) 

• Bupivacaine plus 

sufentanil (30) 

• Bupivacaine plus 

fentanyl (30) 

Efficacy and 

duration of sensory 

and motor blocks; 

side effects; 

hemodynamic 

changes 

"Spinal anesthesia for endoscopic urological 

procedures in elderly patients using low dose 

bupivacaine (5 mg) combined with 10 mcg 

sufentanil is associated with a lower incidence 

of hemodynamic instability, better quality and 

prolonged duration as compared to that by 

adding 25 mcg fentanyl." 

Gurbet et al., 2008, 

Turkey147 

Prospective, 

randomized, 

double-blind 

study 

35 Patients scheduled for 

out-patient anorectal 

surgery under SA 

Bupivacaine and fentanyl 

(72.2%, mean 36 y ± 12) 

Bupivacaine (64.7%, mean 

38 y ± 11) 

• IT bupivacaine and 

fentanyl (18) 

• IT bupivacaine (17) 

Motor blockade 

score; rescue 

analgesia 

requirements; 

number of patients 

who converted to 

general anesthesia 

"In conclusion, 25 μg IT fentanyl added to 

ultra-low dose (2.5 mg) bupivacaine prolonged 

the duration of sensory spinal block and 

reduced the analgesic requirement during the 

early post-operative period without increasing 

the incidence of opioid-related side-effects, 

except pruritus, or delaying hospital discharge 

in patients undergoing ambulatory anorectal 

surgery." 

Gurkan et al., 2004, 

Turkey148 
– 

60 In-patients undergoing 

arthroscopic knee surgery 

under SA (53.3%, range 

18-68 y) 

IT bupivacaine 

administered after: 

• Morphine (20) 

• Fentanyl (20) 

• Saline (20) 

Time to voiding 

" The addition of 25 mcg of intrathecal 

fentanyl provides effective postoperative 

analgesia without severely delaying time to 

urination. On the other hand even mini-dose 

intrathecal morphine is not acceptable for 

outpatient surgery due to side-effects, 

especially severely prolonged time to 

urination, which delays discharge." 
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Gurunath and 

Madhusudhana, 2018, 

India387 

Prospective, 

randomized 

double-blind 

study 

124 In-patients undergoing 

lower abdominal surgeries 

under SA (gender not 

specified, range 18-55 y) 

IT hyperbaric bupivacaine 

plus: 

• Nalbuphine (62) 

• Fentanyl (62) 

Onset of sensory 

blockade, two-

segment regression, 

Rescue analgesia, 

side effects 

"From the present study, it can be concluded 

that intrathecal nalbuphine in the dose of 300 

mcg in 3 ml 0.5% heavy bupivacaine in 

patients undergoing elective lower abdominal 

surgeries showed delay in onset time for 

sensory blockade and produced prolonged 

postoperative analgesia, prolonged sensory 

blockade, and minimal bradycardia which 

could be easily managed." 

Habib et al., 2003, 

US149 
Case report 

1 In-patient being induced 

for labor with a diagnosis 

of King-Denborough 

syndrome and a history of 

previous malignant 

hyperthermia reaction (0%, 

24 y) 

• PCEA ropivacaine 

and fentanyl (1) 
– 

"The use of epidural analgesia, close 

monitoring and collaboration between the 

various disciplines were important in 

achieving a safe and uneventful labour in this 

high-risk parturient." 

Halonen et al., 1993, 

Finland150 

Double-blind 

study 

90 In-patients scheduled 

for elective cesarean 

section under epidural 

anesthesia 

Saline (0%, mean 29.4 y ± 

4.6) 

Fentanyl 50 mcg (0%, 

mean 32.6 y ± 4.9) 

Fentanyl 100 mcg (0%, 

mean 32.5 y ± 4.3) 

4 patients were excluded 

from the study 

Epidural bupivacaine plus:  

• Saline (29) 

• Fentanyl 50 mcg (29) 

• Fentanyl 100 mcg (28) 

Characteristics of 

epidural block, 

postoperative 

analgesics, side 

effects, Apgar scores 

"The results suggest that 50 mcg of fentanyl 

added to 0.5% bupivacaine increases patient 

comfort and improves the quality of epidural 

anaesthesia for caesarean section, and that 

adding 100 mcg does not give further 

advantage." 
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Halpern et al., 2004, 

Canada151 

Multicenter, 

randomized, 

controlled trial 

242 In-patients receiving 

PCA for labor 

IV (0%, mean 27 y ± 5.8) 

Epidural (0%, mean 28 ± 

5.4) 

• PCIA fentanyl (118) 

• PCEA with 

bupivacaine and 

fentanyl (124) 

Incidence of 

cesarean delivery 

"These observations support the hypothesis 

that PCEA does not result in an increased 

incidence of obstetrical intervention compared 

with PCIA. PCEA provides superior analgesia 

and less maternal and neonatal sedation 

compared with PCIA." 

Harukuni et al., 1995, 

Japan152 
– 

30 In-patients undergoing 

subtotal gastrectomy 

Epidural fentanyl (45.5%, 

mean 59 y ± 3) 

Epidural lidocaine (72.7%, 

mean 57 y ± 3) 

IV Fentanyl (50%, mean 

50 y ± 3) 

• Epidural fentanyl (11) 

• Epidural lidocaine 

(11) 

• IV fentanyl (8) 

Heart rate, time to 

first use of 

postoperative 

analgesics, 

frequency of 

analgesic use 

"In conclusion, EP-F [epidural fentanyl] 

analgesia may have more advantages than EP-

L [epidural lidocaine] in patients undergoing 

upper abdominal surgery when combined with 

general anesthesia." 

Hashimi, 2012, 

Serbia153 
– 

50 In-patients scheduled 

for orthopedic surgery 

under caudal block (gender 

not specified, range 2-8 y) 

• Bupivacaine and 

fentanyl (25) 

• Bupivacaine and 

tramadol (25) 

Analgesic and side 

effects 

" Adding fentanyl or tramadol to bupivacaine 

for caudal block increases and improves 

quality of analgesia during and after the 

surgery." 

Hassan et al., 2017, 

Malaysia388 

Prospective, 

single-blinded, 

randomized 

controlled trial 

32 In-patients undergoing 

hysterectomy 

Epidural (0%, mean 48.63 

y ± 7.40) 

IT (0%, mean 47.5 y ± 

8.12) 

• Epidural bupivacaine 

and fentanyl (16) 

• IT bupivacaine and 

morphine (16) 

VAS scores, total 

morphine 

consumption, 

hospital stay 

duration, early 

mobilization time 

and time to first 

rescue analgesia 

"Our study showed that ITM [intrathecal 

morphine] provided better VAS scores at 

earlier hours after surgery, required less rescue 

analgaesia and resulted in a shorter time for 

early mobilisation when compared to EB 

[epidural bupivacaine]…The ITM technique, 

being a single injection, is relatively safer, 

easier to perform, less invasive, less time 

consuming and more cost effective. Therefore, 

ITM is a potential alternative analgaesia to 

epidural analgaesia for elective abdominal 

hysterectomy." 
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Hassani et al., 2014, 

Iran389 

Double-blind 

randomized 

clinical trial 

90 Patients undergoing 

elective orthopedic surgery 

on lower extremities 

(75.6%, mean 32 y ± 15) 

Bupivacaine plus:  

• Sufentanil (30) 

• Fentanyl (30) 

• Placebo (30) 

Maximum 

sensational block; 

vital signs changes; 

pain evaluation; side 

effects 

" Finally, sufentanil compared with other 

regular and lipophilic opioids is recommended 

for SA as an adjutant intrathecal drug along 

with isobar bupivacaine." 

Hayashi et al., 1993, 

Japan154 
– 

50 In-patients after upper 

or lower abdominal 

surgeries receiving 

continuous epidural 

infusion (gender and age 

not specified) 

• Buprenorphine (not 

specified) 

• Fentanyl (not 

specified) 

Analgesic efficacy, 

nausea, vomiting, 

dizziness 

"We conclude that fentanyl is superior to 

buprenorphine for postoperative pain relief by 

continuous epidural infusion." 

Hayek et al., 2016, 

US472 

Lane et al., 2016, US605 

Case report 

1 Patient presenting with a 

7-year history of refractory 

bilateral keratoneuralgia 

following laser-assisted in-

situ keratomileusis 

(LASIK) procedure on 

both eyes (0%, 30 y) 

• Intrathecal 

bupivacaine and 

fentanyl (1) 

Pain relief 

"The patient continues to report high 

satisfaction rating and greater than 50% pain 

relief after more than 1 year following 

implantation of the intrathecal drug delivery 

system. …. Nonetheless, this report remains 

limited by describing a single case using an 

off-label combination of intrathecal 

medications and frequent use of PTM boluses. 

Further studies are warranted." 

Helbo-Hansen et al., 

1993, Denmark155 

Prospective 

randomized 

double-blind 

study 

80 Patients scheduled for 

elective cesarean section 

under epidural anesthesia 

(0%, range 20-42 y) 

Epidural bupivacaine plus: 

• Saline (20) 

• Fentanyl 50 mcg (20) 

• Fentanyl 75 mcg (20) 

• Fentanyl 100 mcg (20) 

Onset, duration and 

segmental level of 

analgesia; degree 

and duration of 

motor block; side 

effects; VAS 

"In conclusion, the epidural injection of 

fentanyl 50 mcg added to 0.5% bupivacaine 

did not improve analgesia, whereas the quality 

of per- and postoperative analgesia was 

equally improved by the addition of fentanyl 

75 or 100 mcg." 



168 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Hilton et al., 1998, 

US156 
Case report 

2 In-patients with a history 

of previous spinal 

irradiation requesting 

analgesia for labor (0%, 

range 18-32 y) 

• CSE analgesia with IT 

bupivacaine and 

fentanyl and epidural 

2-chloroprocaine with 

epinephrine and dose 

of fentanyl (1) 

• EA with bupivacaine 

and fentanyl before 

switching to 

ropivacaine, fentanyl, 

and epinephrine (1) 

Analgesia 

"We cannot comment on the chance of success 

for a combined spinal-epidural technique or 

single-shot spinal, except to say that our 

second patient did not report may 

complications which might have been 

associated with the combined technique. 

Should such a patient require Caesarean 

section, our experience suggests a spinal or an 

epidural technique can be successful." 

Hoda et al., 2007, 

Pakistan157 
– 

60 In-patients scheduled 

for surgical repair of hip 

fracture (gender not 

specified; age > 65 y) 

• Spinal bupivacaine 10 

mg (not reported) 

• Spinal bupivacaine 8 

mg plus fentanyl 20 

mcg (not reported) 

• Spinal bupivacaine 6 

mg plus fentanyl 20 

mcg (not reported) 

Intra operative heart 

rate, blood pressure, 

sensory block 

characteristics, side 

effects 

"This study concluded that low dose, 6 mg 

bupivacaine with 20 mcg fentanyl provide 

adequate anaesthesia for surgical repair of hip 

fracture with stable haemodynamics." 

Holmes and Bollag, 

2017, US158 
– 

1 In-patient with recurrent 

spontaneous 

pneumothoraxes and 

pregnancy that was 

delivered by repeat 

cesarean delivery under SA 

a few weeks later (0%, 35 

y) 

• PCEA with 

bupivacaine and 

fentanyl (1) 

Chest tube pain 

relief 

"Nevertheless, thoracic epidural analgesia 

appears to be a safe technique for healthy 

pregnant patients requiring indwelling chest 

tubes for pneumothorax management, 

reducing their respective opioid use and 

improving maternal satisfaction." 
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Honarmand et al., 2009, 

Japan390 

Double-blind, 

placebo-

controlled study 

80 In-patients undergoing 

knee arthroscopy during 

SA 

Bupivacaine (55%, mean 

30.9 y ± 4.8) 

Bupivacaine plus fentanyl 

(45%, mean 28.7 y ± 6.4) 

Bupivacaine plus 

neostigmine 25 mcg (40%, 

mean 31.2 y ± 5.6) 

Bupivacaine plus 

neostigmine 35 mcg (45%, 

mean 32.0 y ± 6.4) 

• Bupivacaine (20) 

• Bupivacaine plus 

fentanyl (20) 

• Bupivacaine plus 

neostigmine 25 mcg 

(20) 

• Bupivacaine plus 

neostigmine 35 mcg 

(20) 

VAS, Adverse 

effects, 

Characteristics of 

Sensory Block, time 

to the first patients’ 

demand for 

morphine 

administration after 

surgery 

"On the basis of these findings, we 

recommend the use of low dose spinal 

neostigmine in patients undergoing knee 

arthroscopy under spinal anaesthesia." 

Honet et al., 1992, 

US391 

Prospective, 

double-blind 

study 

60 In-patients undergoing 

labor 

Fentanyl (0%, mean 27 y ± 

7) 

Meperidine (0%, mean 26 

y ± 6) 

Sufentanil (0%, mean 28 y 

± 7) 

• Fentanyl (20) 

• Meperidine (20) 

• Sufentanil (20) 

Average first dose to 

make a patient 

comfortable; the 

duration of the first 

dose of opioid 

analgesia; duration 

of effective opioid 

analgesia; VAS; 

nausea 

"In conclusion, we have shown that an 

intermittent injection spinal technique with 

fentanyl, meperidine, or sufentanil provides 

adequate first-stage labor analgesia. There is a 

small incidence of mild side effects associated 

with this technique. Meperidine may have 

advantages over the other two opioids, because 

it provides more reliable analgesia as the first 

stage of labor progresses." 

Hong et al., 2010, 

South Korea159 

Prospective, 

randomized, and 

double-blind 

study 

61 In-patients receiving 

epidural labor analgesia for 

emergency cesarean 

section 

Lidocaine and fentanyl 

(0%, mean 30.8 y ± 4.4) 

Lidocaine and saline (0%, 

mean 29.3 y ± 2.3) 

CEA containing fentanyl 

and ropivacaine with top-

ups of:  

• Lidocaine, fentanyl, 

and epinephrine (31) 

• Lidocaine, saline, and 

epinephrine (30) 

Onset time to 

sensory blocks, 

median maximum 

sensory level, 

supplementation of 

lidocaine, side 

effects, VAS 

"In conclusion, the addition of fentanyl to the 

lidocaine-epinephrine top-up offers no 

advantage with respect to speed of onset when 

the onset is tested with cold or sharp pinprick 

but it improves the quality of the anesthesia 

when existing epidural analgesia is extended 

for emergency cesarean section." 
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Hore et al., 1990, 

Australia473 

Double-blind 

assessment 

75 Patients scheduled for 

ESWL (gender not 

specified) 

Fentanyl (mean 54.1 y ± 

2.76) 

Saline (mean 50.2 y ± 

2.49) 

No solution (mean 25.76 y 

± 3.1) 

• Epidural fentanyl (25) 

• Epidural saline (25) 

• No solution 

administered via 

epidural catheter (25) 

Sensory changes to 

pinprick, rate of 

onset of sensory 

changes and 

segmental level, 

sensory changes to 

cold, side effects 

"In conclusion, the majority of patients 

demonstrated segmental sensory changes, 

increasing with time, in response to both 

epidurally administered normal saline and 

fentanyl diluted in normal saline. A spinal 

effect of epidural normal saline is suggested. 

The relevance of this to clinical experience in 

patients with pain requires further study" 

Hu et al., 2010, 

China160 

Double-blind 

randomized trial. 

120 In-patients undergoing 

active labor with CSE 

anesthesia (0%, age not 

specified) 

Spinal ropivacaine 3 mg 

plus intrathecal fentanyl of 

varying doses: 

• 0 mcg (30)* 

• 5 mcg (30)* 

• 10 mcg (30)* 

• 20 mcg (30)* 

 

Followed by epidural 

infusion with ropivacaine 

0.15% and fentanyl 2 

mcg/ml* at 12 mL/h 

 

*Doses provided in text as 

grams, but incorrect 

spacing and typical dosing 

suggested this was an 

error, therefore doses 

provided as micrograms. 

Time to onset of 

analgesia, vital signs, 

motor block, pain 

scores, duration of 

labor, side effects 

"Spinal-epidural analgesia with 3mg 

ropivacaine plus fentanyl l5 mcg* provides 

superior analgesia and parturients satisfaction 

compared with other groups, less side-effect, 

being an ideal painless way of labor." 

 

*Doses provided in text as grams, but 

incorrect spacing and typical dosing suggested 

this was an error, therefore doses provided as 

micrograms. 
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Huang et al., 2019, 

China161 

Experimental 

study 

134 In-patients who 

underwent cesarean section 

under CSE analgesia (0%, 

mean 32.64 y ± 5.17) 

• Large dose IT 

ropivacaine (67) 

• Small dose IT 

ropivacaine plus 

fentanyl (67) 

Onset time of 

anesthesia and 

postoperative pain 

scores, 

hemodynamic 

stability 

"In comparison to large-dose of ropivacaine 

hydrochloride, small-dose of ropivacaine 

hydrochloride combined with fentanyl, in 

combined spinal-epidural analgesia on 

parturients accepting cesarean section, can 

more effectively maintain their hemodynamic 

stability, relieve postoperative pain, and have a 

low incidence of adverse reactions. Thus, it is 

a perfect method of cesarean section 

anesthesia." 

Hunt et al., 1989, US162 – 

56 In-patients scheduled 

for elective, repeat 

caesarean delivery under 

SA 

Fentanyl 0 mcg (0%, mean 

28.5 y ± 5.7) 

Fentanyl 2.5 mcg (0%, 

mean 30.6 y ± 4.0) 

Fentanyl 5 mcg (0%, mean 

31.5 y ± 3.0) 

Fentanyl 6.25 mcg (0%, 

mean 31.5 ± 5.3) 

Fentanyl 12.5 mcg (0%, 

mean 33.4 y ± 3.5) 

Fentanyl 25 mcg (0%, 

mean 31.2 y ± 2.6) 

Fentanyl 37.5 mcg (0%, 

mean 31.8 y ± 5.8) 

Fentanyl 50 mcg (0%, 

mean 32.7 y ± 4.3) 

Fentanyl  

• 0 mcg (9) 

• 2.5 mcg (6) 

• 5 mcg (8) 

• 6.25 mcg (7) 

• 12.5 mcg (7) 

• 25 mcg (6) 

• 37.5 mcg (7) 

• 50 mcg (5) 

Vital signs, sensory 

level, motor block, 

pain score, side 

effects 

"In summary, 6.25-50μg fentanyl provided 

improved perioperative analgesia without 

affecting the onset of sensory and onset or 

duration of motor anesthesia with hyperbaric 

bupivacaine. The optimum dose of fentanyl 

was 6.25μg because higher doses did not 

increase the duration of analgesia" 
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Hussien and Rabbie, 

2019, Egypt163 

Prospective 

double-blinded 

randomized 

study 

56 In-patients scheduled to 

undergo cesarean section 

under normal or rapid IT 

injections 

Normal sequential (0%, 

mean 30.2 y ± 5.4) 

Rapid sequential (0%, 

mean 29.3 y ± 4.8) 

Spinal bupivacaine and 

fentanyl administered as:  

• Normal sequential 

(28) 

• Rapid sequential (28) 

Onset and duration 

of sensory and motor 

block; rescue 

analgesic 

requirements; 

postoperative pain; 

hypotension; spinal 

anesthesia-related 

complications 

"Rapid sequential injection of fentanyl and 

hyperbaric bupivacaine produced superior 

anesthesia and more prolonged postoperative 

analgesia than sequential injections of both at 

the same rate." 

Idowu et al., 2011, 

Nigeria164 

Prospective 

randomized 

study 

60 In-patients scheduled 

for elective cesarean 

section under SA 

Control (0%, mean 31.67 y 

± 2.60) 

Fentanyl (0%, mean 31.67 

y ± 2.60) 

Spinal bupivacaine plus:  

• Fentanyl (30) 

• Control (30) 

Maternal heart rate, 

blood pressure, 

respiratory rate, 

sensory level, motor 

block, pain score, 

and side effects 

"The results from this study showed that 

addition of 25μg of fentanyl to 12.5 mg of 

0.5% hyperbaric bupivacaine intrathecally for 

Caesarean delivery significantly prolonged the 

duration of complete analgesia as well as 

effective analgesia thereby reducing the need 

for early postoperative analgesic use." 

Imbelloni et al., 2010, 

Brazil165 
– 

68 In-patients undergoing 

laparoscopic 

cholecystectomy 

GA (30.3%, mean 45.2 y ± 

12.1) 

SA (26.5%, mean 41.1 y ± 

12.4) 

• GA with propofol, 

fentanyl, rocuronium, 

sevoflurane, and 

tracheal intubation 

(33) 

• SA with hyperbaric 

bupivacaine and 

fentanyl (34) 

Intraoperative 

parameters, 

postoperative pain, 

complications, 

recovery, patient 

satisfaction, cost 

"To conclude, this is a retrospective, 

controlled, randomized study that provided 

evidence that spinal anesthesia can be an 

effective technique for elective laparoscopic 

cholecystectomy with low pressure CO2, for 

the pneumoperitoneum, and it can be an 

alternative for general anesthesia." 

Irfanulla et al., 2019, 

India392 

Double-blind, 

prospective, 

randomized, 

clinical trial 

60 In-patients undergoing 

infraumbilical surgeries 

under caudal block (gender 

not specified, range 6 

months – 3 y) 

Caudal bupivacaine plus:  

• Butorphanol (30) 

• Fentanyl (30) 

MOPS, non-invasive 

blood pressure and 

heart rate, mean 

duration of analgesia 

"Caudal additives are safe in children and 

butorphanol provides significantly longer 

duration of analgesia as compared to fentanyl, 

thus avoiding caudal catheterization and 

intravenous analgesics." 
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Ishiyama et al., 2001, 

Japan166 

Prospective, 

randomized, 

single-blind 

study 

30 In-patients undergoing 

elective cesarean section 

under CSE anesthesia 

Control (0%, mean 31 y ± 

3) 

Fentanyl (0%, mean 30 y ± 

4) 

Flurbiprofen (0%, mean 32 

y ± 6) 

All patients received SA 

before receiving the 

intervention: 

• Control: no additional 

analgesics (10) 

• Epidural fentanyl (10) 

• IV flurbiprofen (10) 

Incidence and visual 

analog scale scores 

of visceral pain; 

incidence of 

intraoperative nausea 

and vomiting 

"In summary, epidural fentanyl, but not 

intravenous flurbiprofen, reduced the 

incidence and severity of visceral pain during 

cesarean section. Since nausea and vomiting 

still persist despite adequate pain control with 

epidural fentanyl, concomitant use of 

antiemetic drugs may be necessary for better 

anesthetic management." 

Jabalameli and 

Asadzadeh, 2012, 

Iran393 

Double-blind 

randomized 

controlled 

clinical trial 

140 In-patients scheduled 

for elective cesarean 

delivery under spinal 

anesthesia 

Bupivacaine (0%, mean 

27.3 y ± 4.0) 

Bupivacaine plus IT 

fentanyl (0%, mean 27.9 y 

± 4.0) 

Bupivacaine plus IV 

fentanyl (0%, mean 27.5 y 

± 4.0) 

• IT bupivacaine (45) 

• IT bupivacaine plus IT 

fentanyl (46) 

• IT bupivacaine plus 

IV fentanyl (49) 

Bispectral index 

(BIS) 

"Although the BIS scores began to decrease 

during spinal anesthesia using hyperbaric 

bupivacaine alone or with intrathecal or 

intravenous fentanyl for cesarean section, the 

greatest reduction from baseline BIS values 

occurred with adding intravenous fentanyl. 

Moreover, maximum reductions of BIS scores 

appeared at 30 and 45 minutes after induction 

of spinal anesthesia." 

Jacobson et al., 1989, 

US475 
Report of cases 

2 Patients with 

postamputation stump and 

phantom limb pain (100%, 

range 35-45 y) 

• IT fentanyl (2) 

• Extradural fentanyl 

(1) 

Pain relief 

" Intrathecal opioids have the potential to 

contribute to an improved understanding, 

evaluation and therapy of postamputation pain. 

Further investigations are warranted." 
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Jacobson and Chabal, 

1989, US474 
Case report 

1 In-patient with adult 

onset diabetes and 

hypertension after right 

transmetatarsal amputation 

(100%, 61 y) 

• IT fentanyl was 

administered for 

diagnosis of phantom 

limb pain with 

successful test 

followed by epidural 

morphine (1) 

Pain relief 

" Spinal opioids have the potential to 

contribute to improved therapy, prophylaxis, 

and understanding of postamputation pain. 

Further investigations are warranted."  

Jacobson et al., 1990, 

US167 
– 

8 Patients with established 

lower limb postamputation 

stump pain (100%, range 

35-74 y) 

• IT fentanyl followed 

1-2 weeks later by IT 

lidocaine (8) 

Pain; analgesic 

effects 

" Intrathecal opioids have the potential to 

contribute to an improved understanding, 

evaluation and therapy of post-amputation 

stump pain." 

Jacobson et al., 1992, 

US394 

Counter-

balanced, 

placebo-

controlled, and 

double-blinded 

crossover design 

22 Patients with persistent 

low-back pain (100%, 

mean 56 y) 

• All patients received 3 

separate lumbar IT 

infections of CSF, 

fentanyl, and lidocaine 

at least 1 week apart 

(22) 

Median pain scores, 

time to analgesic 

effect, associated 

effects: itch, warmth, 

muscle paralysis, 

sensory paralysis 

" The likelihood of diagnostic spinal injections 

providing meaningful information in the 

evaluation of patients with persistent LBP 

[low-back pain] was low, and consequently, 

we do not recommend their routine use in this 

context." 

Jain et al., 2012, 

India524 

Placebo-

controlled, 

double-blinded 

design 

45 In-patients undergoing 

unilateral total knee 

replacement surgery under 

regional anesthesia 

(30.2%) 

Control (mean 63.1 y ± 

4.6) 

Fentanyl (mean 59.3 y ± 

9.9) 

Fentanyl and neostigmine 

(mean 63.4 y ± 9.1) 

2 patients dropped out 

Spinal bupivacaine plus:  

• Saline (14) 

• Fentanyl (14) 

• Fentanyl and 

neostigmine (15) 

Duration of effective 

analgesia 

"In conclusion, the addition of 1 mcg 

neostigmine IT increased the duration of 

postoperative analgesia and decreased the 

analgesic consumption in TKR [total knee 

replacement] surgery. There was no increase 

in the incidence of adverse effects." 
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Jain et al., 2004, 

India168 
– 

45 In-patients with 

pregnancy-induced 

hypertension scheduled for 

cesarean section under 

spinal anesthesia 

Saline (0%, mean 26.3 y ± 

5.3) 

Fentanyl 10 mcg (0%, 

mean 25.8 y ± 5.8) 

Fentanyl 20 mcg (0%, 

mean 26.9 y ± 4.0) 

Spinal bupivacaine plus:  

• Saline (15) 

• Fentanyl 10 mcg (15) 

• Fentanyl 20 mcg (15) 

Hemodynamic 

stability; 

perioperative 

analgesia; neonatal 

outcome 

"We conclude that low dose local anaesthetic 

(bupivacaine 7.5 mg) in conjunction with 

fentanyl 20 mcg offers good surgical 

conditions with haemodynamic stability. The 

combination also ensures prolonged 

postoperative analgesia without obvious 

neonatal detriment." 

Jalil and Abd Omar, 

2009, Malaysia567 

Prospective, 

randomized, 

single blind 

controlled trial 

192 In-patients in 

spontaneous labor 

requiring labor analgesia 

Epidural ropivacaine and 

fentanyl (0%, mean 28.7 y 

± 5.6) 

IM pethidine (0%, mean 

29.5 y ± 5.1) 

• Epidural ropivacaine 

and fentanyl (94) 

• IM pethidine (98) 

Motor block, VAS, 

satisfaction score, 

Agpar score, 

duration of labor; 

modes of delivery 

"Epidural ropivacaine 0.2% with fentanyl 2 

mc/ml resulted in prolongation of labour and 

increased instrumentation rate despite of 

providing better labour analgesia than 

intramuscular pethidine. It was not associated 

with increased number of cesarean delivery 

when compared with intramuscular pethidine 

analgesia." 



176 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

James et al., 1998, 

UK169 

Double-blind, 

randomized, 

controlled study 

80 Patients receiving 

epidural labor analgesia 

(0%, age not specified) 

• Epidural fentanyl and 

bupivacaine (40) 

• Epidural bupivacaine 

(40) 

Time to first painless 

contraction, VAS 

pain score, 

satisfaction scores, 

time interval 

between insertion of 

the epidural and 

delivery 

"In summary, we have shown that establishing 

epidural analgesia in labour with 15 ml of 

0.1% bupivacaine combined with fentanyl 50 

mcg, followed by top-ups of 10 ml of 0.1% 

bupivacaine with 0.0002% fentanyl, produced 

similar analgesia to that obtained from the 

same volume of 0.25% bupivacaine alone, but 

motor block was minimized. This may 

influence the progress of labour, decreasing 

the duration of the second stage and incidence 

of instrumental delivery, and produce high 

maternal satisfaction with the experience of 

labour." 

Jandial et al., 2018, 

India395 

Prospective, 

randomized trial 

120 In-patients scheduled 

for lower limb surgeries 

under SA 

Control (80%, mean 39.67 

y ± 12.33) 

Calcitonin (76.6%, mean 

40.84 y ± 9.79) 

Dexmedetomidine (83.3%, 

mean 39.94 y ± 11.42) 

Fentanyl (80%, mean 41.5 

y ± 9.78) 

Spinal bupivacaine plus:  

• Control (30) 

• Calcitonin (30) 

• Dexmedetomidine 

(30) 

• Fentanyl (30) 

Sensory level and 

motor level; 

Modified Ramsay 

Sedation Score; 

adverse effects; pain 

score 

"We concluded dexmedetomidine is best agent 

of all three used as adjuvants to bupivacaine in 

spinal anaesthesia." 
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Jankowski et al., 2003, 

US170 
– 

60 In-patients undergoing 

elective outpatient knee 

arthroscopy 

GA (85%, mean 35 y ± 15) 

SA (62%, mean 46 y ± 15) 

Psoas compartment block 

(79%, mean 39 y ± 15) 

• GA with propofol, 

nitrous oxide, and 

fentanyl (20) 

• SA with bupivacaine 

and fentanyl (21) 

• Psoas compartment 

block with 

mepivacaine (19) 

PACU, Ambulatory 

surgical unit, 

Perioperative 

analgesia, Hospital 

discharge, 

Satisfaction with 

anesthetic technique, 

satisfaction with pain 

management, VAS, 

Side effects 

"We conclude that spinal anesthesia or psoas 

block is superior to general anesthesia for knee 

arthroscopy when considering resource 

utilization, patient satisfaction, and 

postoperative analgesic management." 

Jeon et al., 2011, South 

Korea396 

Prospective 

randomized 

study 

71 In-patients scheduled 

for arthroplasty 

Fentanyl (30%, mean 69.1 

y ± 7.2) 

Sufentanil 0.5 mcg/ml 

(23.5%, mean 69.7 y ± 6.4) 

Sufentanil 0.75 mcg/ml 

(17.6%, mean 68.4 y ± 5.9) 

Sufentanil 1.0 mcg/ml 

(23.5%, mean 66.9 y ± 7.9) 

• Fentanyl (20) 

• Sufentanil 0.5 

mcg/mL (17) 

• Sufentanil 0.75 

mcg/mL (17) 

• Sufentanil 1.0 

mcg/mL (17) 

VAS pain score, side 

effects 

"In conclusion, after hip or knee joint 

replacement, PCEA for relieving postoperative 

pain with ropivacaine, sufentanil and fentanyl 

were able to achieve a satisfactory pain relief 

effect (VAS ≤ 3). Using different doses of the 

sufentanil group, similar analgesic effects 

were observed. Therefore, sufentanil like 

fentanyl for PCEA can be used effectively and 

sufentanil 0.5 μg/ml is enough for 

postoperative pain control and side effects. 

Consequently, we think sufentanil 0.5 μg/ml is 

the recommended dose for PCEA." 

Jones et al., 1990, 

China171 

Randomized 

double-blind 

study 

30 Patients undergoing 

circumcision under caudal 

anesthesia 

Lignocaine (100%, mean 

5.5 y ± 2.5) 

Lignocaine plus fentanyl 

(100%, mean 4.0 y ± 1.7) 

• Lignocaine (15) 

• Lignocaine plus 

fentanyl (15) 

Induction of 

anesthesia, caudal 

effectiveness, 

recovery from 

anesthesia, pain 

assessment, 

complications 

"In summary this study shows that although 

the addition of caudal fentanyl appears to 

convey no benefit to the patient, this method 

of anaesthesia for circumcision is very 

acceptable because of the pain-free 

intravenous induction, lack of conventional 

evidence of sympathetic nervous system 

stimulation with prepuce removal, and the 

provision of high quality postoperative 

analgesia without vomiting or delayed 

micturition." 
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Joshi et al., 1995, 

Ireland172 

Randomized 

study 

20 Patients scheduled for 

elective multilevel lumbar 

laminectomy 

Epidural fentanyl (60%, 

mean 45 y ± 3) 

IV morphine (80%, mean 

49 y ± 4) 

• Epidural fentanyl (10) 

• IV PCA morphine 

(10) 

VAS pain scores, 

amount of drug used 

post-operatively for 

48h period (total 

consumption), 

adverse effects 

"In conclusion the present findings suggest 

that, compared to IV-PCA morphine, epidural 

fentanyl infusion provides significantly 

superior analgesia after LL [lumbar 

laminectomy]. Epidural placement after LL is 

a safe and simple technique which improves 

patient comfort and does so with minimal 

adverse effects." 

Joshi et al., 1999, US173 – 

56 Out-patients undergoing 

inguinal hernia repair 

(gender not specified) 

Bupivacaine 0.125% (mean 

37 months ± 22) 

Bupivacaine 0.125% plus 

fentanyl (mean 32 months 

± 18) 

Bupivacaine 0.25% (mean 

37 months ± 23) 

Bupivacaine 0.25% plus 

fentanyl (mean 35 months 

± 19) 

Caudal injection with 

adrenaline plus:  

• Bupivacaine 0.125% 

(14) 

• Bupivacaine 0.125% 

plus fentanyl (14) 

• Bupivacaine 0.25% 

(14) 

• Bupivacaine 0.25% 

plus fentanyl (14) 

Pain scores, oral 

analgesics, surgical 

time, time to 

discharge, nausea 

"In conclusion, we recommend that 0.125% 

bupivacaine with fentanyl (rather than 0.25% 

bupivacaine) can be used for caudal anesthesia 

in paediatric patients undergoing inguinal 

herniorrhaphy." 

Justins et al., 1982, 

UK174 

Double-blind 

trial 

68 In-patients requiring 

extradural analgesia while 

in the first stage of labor 

Saline (0%, mean 28.0 y ± 

0.8) 

Fentanyl (0%, mean 25.9 y 

± 0.9) 

Extradural bupivacaine 

with a test dose that 

included either:  

• Fentanyl (35) 

• Saline (33) 

Pain scores, time to 

first painless 

contraction, duration 

of analgesia, total 

dose of bupivacaine, 

side effects, type of 

delivery, fetal 

outcome 

"Fentanyl 80 micrograms given with the 

extradural test dose can produce complete 

analgesia in the first stage of labour and is 

significantly longer acting than bupivacaine 

alone. " 
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Justins et al., 1983, 

France175 

Randomized 

double blind 

trial 

36 Patients in the first stage 

of labor with epidural 

bupivacaine analgesia 

IM fentanyl (0%, mean 

22.8 y ± 1.13) 

Epidural fentanyl (0%, 

mean 24.8 y ± 1.13) 

Epidural bupivacaine with 

fentanyl administered at 

the same time as the test 

dose via: 

• IM (16) 

• Epidural (18) 

Pain score, time to 

first painless 

contraction, rescue 

analgesia 

requirements; 

duration of 

analgesia, side 

effects, type of 

delivery, neonatal 

status 

"There was no correlation between analgesia 

and plasma fentanyl concentration, and 

epidural fentanyl produced superior analgesia 

but a systemic contribution to this effect 

cannot be ruled out." 

Kahn et al., 2015, US176 

Kahn et al., 2013, US606 

Double blinded 

randomized 

dose-response 

trial 

56 Patients undergoing 

outpatient knee arthroscopy 

under SA (60.7%, range 

19-61 y) 

• Mepivacaine 37.5 mg 

(22) 

• Mepivacaine 30 mg 

plus fentanyl (6) 

• Mepivacaine 27 mg 

plus fentanyl (10) 

• Mepivacaine 24 mg 

plus fentanyl (18) 

Duration of time 

from spinal injection 

until block 

regression to the S1 

dermatome 

"In summary, adding fentanyl 10 μg to low-

dose isobaric mepivacaine 1.5% can facilitate 

a more rapid recovery. However, one has to 

accept the not uncommon incidence of 

incomplete anesthesia that will result when 

using the doses of mepivacaine and fentanyl 

evaluated in this study." 

Kalra et al., 2010, 

India568 
– 

50 In-patients receiving 

epidural analgesia during 

labor 

Fentanyl (0%, mean 22.52 

y ± 2.43) 

Sufentanil (0%, mean 22 y 

± 2.88) 

Epidural bupivacaine plus: 

• Fentanyl (25) 

• Sufentanil (25) 

Verbal analogue pain 

scores, rescue 

boluses dose of 

bupivacaine 

consumed, mode of 

delivery, maternal 

satisfaction, neonatal 

Apgar scores 

"We conclude that both 0.0625% bupivacaine-

fentanyl (2.5 μg/ml) and 0.0625% 

bupivacaine-sufentanil (0.25 μg/ml) were 

equally effective by continuous epidural 

infusion in providing labor analgesia with 

hemodynamic stability achieving equivalent 

maternal satisfaction without serious maternal 

or fetal side effects. We found that sufentanil 

was 10 times more potent than fentanyl as an 

analgesic for continuous epidural labor 

analgesia." 
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Kamali et al., 2018, 

Iran177 

Double-blinded, 

randomized 

clinical trial 

84 In-patients undergoing 

elective cesarean section 

under spinal anesthesia 

Dexmedetomidine (0%, 

mean 24.8 y ± 8.7) 

Fentanyl (0%, mean 25.1 y 

± 9.8) 

IT lidocaine with an 

adjuvant of:  

• Dexmedetomidine 

(42) 

• Fentanyl (42) 

Pain score, average 

length of 

postoperative 

analgesia and the 

average amount of 

drug taken, blood 

pressure, heart rate, 

shivering, nausea 

"Fentanyl results in a longer period of 

postoperative analgesia and less consumption 

of drugs after the operation. Fentanyl is 

recommended in caesarian." 

Kamel, 1997, Egypt178 – 

60 Patients scheduled for 

intra-abdominal and 

orthopedic surgery (gender 

and age not specified) 

• Epidural fentanyl (15) 

• IT fentanyl (15) 

• IV fentanyl (30) 

Pain scores, side 

effects, postoperative 

analgesic doses of 

fentanyl 

"In conclusion, neuraxial pre-emptive fentanyl 

proved superior to parenteral fentanyl with 

lower pain scores, decreased and delayed 

analgesic requirements, and only minimal side 

effects." 
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Kanai et al., 2007, 

Japan179 

Double-blind 

study 

Study 1: 80 Patients 

scheduled for lower 

extremity orthopedic 

surgery under lumbar 

epidural anesthesia 

followed by continuous 

epidural infusion 

Ropivacaine (40%, mean 

52 y ± 16) 

Bupivacaine (46.7%, mean 

50 y ± 18) 

Lidocaine (40%, mean 49 y 

± 18) 

Ropivacaine plus fentanyl 

(46.7%, mean 52 y ± 18) 

 

Study 2: 39 Patients who 

had undergone gynecologic 

abdominal surgery and 

then randomized to 

epidural infusion analgesia 

Bupivacaine (0%, mean 55 

y ± 8) 

Ropivacaine (0%, mean 50 

y ± 15) 

Ropivacaine and fentanyl 

(0%, mean 49 y ± 13) 

Study 1:  

• Ropivacaine (20) 

• Bupivacaine (20) 

• Lidocaine (20) 

• Ropivacaine plus 

fentanyl (20) 

Study 2:  

• Bupivacaine (13) 

• Ropivacaine (13) 

• Ropivacaine plus 

fentanyl (13) 

Pain relief (VAS); 

motor blockade; 

sensory blockade; 

side effects 

"In conclusion, continuous epidural infusion of 

ropivacaine may produce a slower regression 

of sensory blockade compared with 

bupivacaine and lidocaine. The addition of 

fentanyl to ropivacaine may enhance this 

prolonged analgesic effect. A bolus and 

continuous epidural injection of ropivacaine + 

fentanyl decreased postoperative pain with 

stable vital signs in patients undergoing 

gynecologic abdominal surgery, compared 

with bupivacaine alone or ropivacaine alone, 

possibly because of the maintenance of 

sensory blockade by ropivacaine + fentanyl." 
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Kang et al., 1998, 

Taiwan476 
– 

30 Patients undergoing 

cesarean section (0%, mean 

30 y ± 5) 

Spinal bupivacaine plus: 

• CSF (15) 

• Fentanyl plus CSF 

(15) 

Hemodynamic 

stability, side effects, 

complete analgesic 

duration 

"In summary, the addition of fentanyl to small-

dose heavy bupivacaine resulted in a lower 

incidence of shivering, more stable 

hemodynamic status, and longer analgesic 

duration compared with 8mg bupivacaine 

alone. But the incidence of pruritis was 

markedly higher in the fentanyl group. Further 

studies with a larger population are needed to 

confirm these findings." 

Kannojia et al., 2017, 

India397 

Prospective 

randomized 

double-blind 

controlled study 

90 In-patients undergoing 

urogenital surgery under 

caudal epidural block 

Bupivacaine plus 

dexmedetomidine (80%, 

mean 3.683 y ± 2.3131) 

Bupivacaine plus fentanyl 

(73.3%, mean 3.633 y ± 

1.9205) 

Bupivacaine (83.3%, mean 

4.065 y ± 1.8962) 

Caudal epidural block 

with:  

• Bupivacaine plus 

dexmedetomidine (30) 

• Bupivacaine plus 

fentanyl (30) 

• Bupivacaine (30) 

Hemodynamic 

parameters, Pediatric 

Anesthesia 

Emergence Delirium 

score, Richmond 

agitation sedation 

scale, Children's 

Hospital of Eastern 

Ontario Pain Scale 

"We conclude that dexmedetomidine added to 

bupivacaine in caudal block increased the 

duration of postoperative analgesia. Provided 

arousable sedation, also decreased emergence 

delerium with stable hemodynamics and 

minimal side effects in pediatric patients. So it 

can be termed as a suitable additive for caudal 

block in children" 

Karadjova et al., 2016, 

Macedonia398 
– 

55 Patients undergoing 

spontaneous labor (0%, age 

not specified) 

• Continuous epidural 

infusion with 

bupivacaine and 

fentanyl (30) 

• IV PCA with 

remifentanil (30) 

Maternal and 

neonatal safety 

"IPCA [Intravenous patient-controlled 

analgesia] with remifentanil provides 

satisfactory level of labor analgesia, with 

lower SpO2 and more sedation. It can be a 

viable alternative to epidural analgesia, but 

continuous monitoring and oxygen supply is 

mandatory." 
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Karakan et al., 1999, 

Turkey399 
– 

80 In-patients undergoing 

elective lower extremity or 

lower abdominal 

operations under SA 

Control (82.5%, mean 32.3 

y ± 3.1) 

Fentanyl (80%, mean 33 y 

± 2.1) 

Spinal bupivacaine plus:  

• Control (40) 

• Fentanyl (40) 

Hemodynamic 

parameters, onset of 

two segmental 

regression of sensory 

block, completion 

and resolution times 

of motor blockade, 

time of onset of 

postoperative pain 

"The results indicated that administration of 

bupivacaine and fentanyl showed 

antinociceptive synergism, but motor blockade 

was not affected by this combination." 

Karakaya et al., 2017, 

Turkey180 
– 

60 In-patients scheduled 

for elective thoracic/lumbar 

posterior instrumentation 

(gender and age not 

specified) 

• IV PCA fentanyl (30) 

• PCEA fentanyl and 

bupivacaine (30) 

VAS score, patient 

satisfaction, motor 

blocks 

" For these reasons, we believe that epidural 

PCA is one of the preferable and safe methods 

with its high efficacy and a low rate of side 

effects." 

Karaman et al., 2011, 

Turkey400 

Randomized 

double-blind 

controlled trial 

60 Patients undergoing 

elective cesarean section 

Morphine (0%, mean 31.5 

y ± 5.9) 

Fentanyl (0%, mean 30.9 y 

± 4.5) 

Combined (0%, mean 32.1 

y ± 5.4) 

Spinal bupivacaine plus:  

• Morphine (20) 

• Fentanyl (20) 

• Morphine plus 

fentanyl (20) 

Start of spinal block, 

time to T10 level, 

highest sensorial and 

motor block level, 

time to regression of 

sensory block to 

T10, time to 

resolution of motor 

block, surgical 

characteristics, 

maternal side effects, 

Apgar and NACS 

scores, umbilical 

blood gas 

evaluations, time to 

first analgesic 

requirement 

"The quality of postoperative analgesia with 

morphine, when used alone, was found to be 

superior to that with fentanyl. The 

combination of opioids offered no advantages 

over morphine alone." 
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Kararmaz et al., 2003, 

Turkey181 
– 

40 In-patients undergoing 

transurethral prostatectomy 

under SA 

Bupivacaine plus fentanyl 

(100%, mean 67.6 y ± 9.8) 

Bupivacaine (100%, mean 

70.1 y ± 7.4) 

• Bupivacaine plus 

fentanyl (20) 

• Bupivacaine alone 

(20) 

Peak sensory block 

level, time to peak 

sensory block level, 

time to two-segment 

regression, time to 

S2 regression, 

maximum motor 

block, duration of 

motor block, volume 

of glycine 

"In conclusion, we believe that intrathecal 

bupivacaine 4 mg combined with fentanyl 25 

mcg provides adequate anaesthesia for TURP 

[transurethral prostatectomy] in elderly 

patients and is associated with a lower 

incidence of hypotension of shivering than a 

conventional dose of bupivacaine (7.5 mg)." 

Karnik et al., 2018, 

India182 

Randomized 

prospective 

controlled study 

40 In-patients with 

empyema 

Epidural (63.2%, mean 

6.39 y ± 4.06) 

Local infiltration (68.4%, 

mean 6.21 y ± 3.91) 

• Continuous epidural 

infusion with 

bupivacaine and 

fentanyl (20) 

• Local infiltration of 

bupivacaine and 

lignocaine and 

injection tramadol 

(20) 

Pain scores 

"Epidural analgesia can be considered as an 

effective, safe, and necessary modality of pain 

relief in VATS [video-assisted thoracoscopic 

surgery] decortication for pediatric thoracic 

empyema patients." 

Kart et al., 1997, 

Denmark183 

Double-blind, 

block-

randomized 

study 

30 In-patients undergoing 

major abdominal or genito-

urological surgery (76.7%, 

range 0.3-6.9 years) 

• Intermittent epidural 

morphine (15) 

• Continuous epidural 

fentanyl and 

bupivacaine (15) 

Pain (VAS scores), 

administration of 

supplemental 

morphine, side 

effects 

"Continuous epidural infusion of fentanyl and 

bupivacaine was found to be superior to 

intermittent epidural morphine." 

Katiyar et al., 2015, 

India401 

Prospective 

randomized 

study 

120 In-patients undergoing 

infraumblical surgeries 

with subarachnoid block 

(gender and age not 

specified) 

Spinal bupivacaine plus:  

• Fentanyl (30) 

• Magnesium 100 mg 

(30) 

• Magnesium 50 mg 

(30) 

• Saline (30) 

Duration of 

analgesia, 

hemodynamic 

parameters, side 

effects 

"Addition of magnesium sulphate at 100 mg 

dose or fentanyl 25 μg as adjuvants to 

intrathecal bupivacaine significantly prolongs 

the duration of analgesia. At these doses, 

magnesium provides better haemodynamic 

stability than fentanyl, with fewer side 

effects." 
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Kaur and Bajwa, 2014, 

India184 

Randomized 

clinical study 

75 In-patients undergoing 

lower abdominal surgery 

under epidural anesthesia 

Bupivacaine (92%, mean 

41.84 y ± 11.84) 

Bupivacaine plus 

butorphanol (96%, mean 

39.24 y ± 15.66) 

Bupivacaine plus fentanyl 

(92%, mean 39.76 y ± 

9.75) 

• Epidural bupivacaine 

(25) 

• Epidural bupivacaine 

plus butorphanol (25) 

• Epidural bupivacaine 

plus fentanyl (25) 

Hemodynamic 

parameters, onset, 

completion, level 

and duration of 

sensory analgesia, 

onset, completion 

and regression of 

motor block, adverse 

events, post-

operative VAS 

scores 

"Butorphanol and fentanyl as epidural 

adjuvants are equally safe and provide 

comparable stable hemodynamics, early onset 

and establishment of sensory anesthesia. 

Butorphanol provides a significantly 

prolonged post-operative analgesia." 

Kawaraguchi et al., 

2006, Japan402 

Prospective, 

randomized, 

double-blind 

study 

35 In-patients undergoing 

surgical procedures below 

the umbilicus with caudal 

block (gender not 

specified, range 36-85 

months) 

Caudal ropivacaine plus: 

• Fentanyl (17) 

• Saline (18) 

Analgesic effect of 

caudal block, 

sedation, first 

analgesic 

requirement, side 

effects 

"In conclusion, the addition of fentanyl 1 μg 

kg-1 to ropivacaine 0.2% for caudal analgesia 

provides no further analgesic advantages to 

ropivacaine 0.2% alone in children undergoing 

surgical procedures below the umbilicus." 

Kayacan et al., 2004, 

Turkey453 
– 

45 Patients receiving EA 

for labor (0%, age not 

specified) 

Bupivacaine plus: 

• Fentanyl (not 

reported) 

• Clonidine (NR) 

Efficacy of analgesia 

"In conclusion, the addition of clonidine to 

epidural bupivacaine for PCEA was superior 

to bupivacaine plus fentanyl for analgesia and 

analgesic requirement during labour." 
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Kazim et al., 2017, 

India403 

Hospital based 

double blind, 

randomized 

comparative 

study 

60 In-patients undergoing 

elective percutaneous 

nephrolithotomy under 

epidural anesthesia 

Dexmedetomidine (gender 

not specified, mean 37.2 y 

± 11.6) 

Fentanyl (gender not 

specified, mean 37.7 y ± 

12.8) 

Epidural ropivacaine plus: 

• Dexmedetomidine 

(30) 

• Fentanyl (30) 

Hemodynamic 

parameters, sedation 

scores, time to onset 

of sensory loss, 

complete motor 

blockade, two 

segmental 

dermatomal 

regression, time of 

first rescue analgesic 

"Dexmedetomidine is a better adjuvant to 

epidural ropivacaine when compared to 

fentanyl, with early onset and prolonged 

duration of sensory and motor blockade with 

better hemodynamic stability and 

intraoperative sedation and also analgesic 

sparing effect in the postoperative period." 

Keller and Elliott, 1995, 

US185 
Case summary 

1 In-patient requiring a 

CSE block for labor 

anesthesia (0%, 31 y) 

• CSE with IT 

morphine, fentanyl, 

epinephrine, and 

saline (1) 

Pain 

"The CSE technique provides a safe, flexible 

choice of anesthesia for labor and delivery. 

Monitoring of the patient by the anesthetist is 

necessary for only the initial 30 minutes after 

block administration. This, coupled with the 

advantage of having an epidural catheter as a 

backup, makes it an especially attractive 

alternative for the solo anesthetist." 

Kelly et al., 1997, 

UK186 
– 

60 Patients receiving 

intrathecal analgesia in 

labor (0%, age not 

specified) 

CSE with IT:  

• Fentanyl (not 

reported) 

• Bupivacaine (not 

reported) 

• Fentanyl and 

bupivacaine (not 

reported) 

Maternal 

hemodynamic 

measurements, VAS, 

fetal 

cardiotocographs, 

umbilical artery 

pulsatility index 

"There were no significant maternal or fetal 

haemodynamic changes with any of the three 

regimes but analgesia was superior in group 

BF." 
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Kesriklioğlu et al., 

2002, Turkey404 
– 

63 Patients undergoing 

transurethral prostate 

resection under epidural 

anesthesia (100%, age not 

specified) 

• Epidural bupivacaine 

plus tramadol (22) 

• Epidural bupivacaine 

plus fentanyl (21) 

• Epidural bupivacaine 

(20) 

Heart rate, mean 

arterial pressure, 

breath rate, oxygen 

saturation, levels of 

sensorial block, 

maximum sensorial 

block level and 

motor block level, 

time to analgesic 

supplement 

"In conclusion, tramadol-bupivacaine 

combination increases postoperative analgesia 

time significantly compared with fentanyl-

bupivacaine combination and plain 

bupivacaine while providing stabile 

hemodynamic responses and similar side 

effects." 

Khaled and Sabry, 

2020, Egypt405 

Triple-blind, 

randomized 

controlled trial 

140 Patients receiving 

intrathecal labor analgesia 

Morphine (0%, mean 25.6 

y ± 1.7) 

Fentanyl (0%, mean 25.7 y 

± 1.8) 

Dexmedetomidine (0%, 

mean 26.1 y ± 2.5) 

Saline (0%, mean 26.1 y ± 

2.5) 

IT bupivacaine and 

dexamethasone plus: 

• Morphine (35) 

• Fentanyl (35) 

• Dexmedetomidine 

(35) 

• Placebo (35) 

Duration of pain 

relief 

"Based on the results of this study, in 

comparison to fentanyl or morphine, 

dexmedetomidine seems to be a safe and 

efficacious adjuvant to intrathecal 

bupivacaine-dexamethasone in multiparous 

women undergoing normal vaginal delivery." 

Khan et al., 2015, 

India406 

Double-blind 

randomized trial 

80 In-patients undergoing 

lower abdominal surgery 

(56.3%, age not specified) 

IT bupivacaine plus: 

• Dexmedetomidine 

(40) 

• Fentanyl (40) 

Vital signs, sensory 

dermatome level, 

Bromage scale 

"The findings in the present study suggested 

that intrathecal adjuvant use of 

dexmedetomidine as compared to fentanyl 

provides a longer sensory and motor blockade 

and also prolongs the postoperative analgesic 

effect." 
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Khan and Hamdani, 

2006, Pakistan569 

Double blind 

controlled study 

60 In-patients scheduled 

for elective TURP 

Control (100%, mean 63.3 

y ± 8) 

Buprenorphine (100%, 

mean 67.5 y ± 8) 

Fentanyl (100%, mean 58.6 

y ± 21) 

IT bupivacaine plus: 

• Control (20) 

• Buprenorphine (20) 

• Fentanyl (20) 

Characteristics of 

spinal block, 

hemodynamic 

stability, 

postoperative 

analgesia, incidence 

of adverse effects 

"In conclusion the use of buprenorphine 30g in 

combination with bupivacaine 0.75% 2 mls 

provided postoperative analgesia in elderly 

patients undergoing urological procedures but 

with a clinically increased incidence of nausea 

and vomiting. It can be used in countries 

where fentanyl may not be available." 

Khan et al., 2004, 

India407 
– 

50 Patients receiving 

epidural labor analgesia 

(0%, age not specified) 

• Epidural fentanyl plus 

0.0625% bupivacaine 

(not reported) 

• Bupivacaine 0.125% 

(not reported) 

Maternal and fetal 

effects of the drugs, 

depth of motor 

block, effects on 

second stage of 

labor, the mode of 

delivery 

"In conclusion 0.125% bupivacaine when 

compared to 0.0625% bupivacaine with 

0.0001% fentanyl as a continuous epidural 

infusion provides a faster achievement of 

analgesia with a longer lasting effect. 

Although there may be some motor blockade." 

Khanna et al., 2011, 

US187 

Prospective 

double-blind 

study 

60 In-patients undergoing 

elective hip fracture 

surgery under subarachnoid 

block (gender not 

specified, range 60-85 y) 

• Bupivacaine 10 mg 

(20) 

• Bupivacaine 10 mg 

plus fentanyl (20) 

• Bupivacaine 7.5 mg 

plus fentanyl (20) 

Sensory and motor 

blockade, 

intraoperative 

discomfort, post-

operative analgesia, 

respiratory and 

hemodynamic 

parameters, side 

effects and any 

neurological deficits 

"Addition of an opioid to the local anesthetic 

produces a synergistic effect which allows a 

reduction in the dose of local anesthetic 

required and makes it possible to achieve a 

successful subarachnoid block using otherwise 

inadequate doses of local anesthetic." 
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Khanna et al., 2017, 

India319 

Prospective, 

double-blind 

randomized 

study 

90 In-patients undergoing 

total knee replacement and 

received postoperative 

PCEA (gender not 

specified) 

Ropivacaine (mean 63.33 y 

± 9.06) 

Ropivacaine plus fentanyl 

(mean 59.93 y ± 7.15) 

Bupivacaine plus fentanyl 

(mean 62.17 y ± 6.24) 

• Ropivacaine (30) 

• Ropivacaine plus 

fentanyl (30) 

• Bupivacaine plus 

fentanyl (30) 

Postoperative pain 

profile, total PCEA 

drug used, heart rate, 

noninvasive blood 

pressure, side 

effects, patient 

satisfaction 

" Overall, the addition of fentanyl to epidural 

local anesthetic returned favorable 

postoperative analgesia profile and patient 

satisfaction with minor incidence of opioid-

related side effects." 

Khatavkar et al., 2016, 

India408 

Prospective, 

randomized, 

double blind 

study 

60 In-patients scheduled 

for various elective infra-

umbilical, perineal, and 

lower limb surgical 

procedures under caudal 

anesthesia 

Clonidine (90%, mean 5.67 

y ± 2.94) 

Fentanyl (93.3%, mean 

5.93 y ± 2.78) 

Caudal ropivacaine plus:  

• Clonidine (30) 

• Fentanyl (30) 

Duration of 

analgesia, sedation 

score, side effects 

"We conclude that a single shot caudal 

injection of clonidine (1 μg/kg) added to 

ropivacaine 0.25% offers an advantage of 

prolonged postoperative pain relief over 

0.25% ropivacaine with fentanyl in children 

undergoing lower abdominal surgery, without 

increasing the incidence of adverse effects." 
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Khaw et al., 2015, 

Hong Kong188 

Double-phased, 

stratified 

randomized 

blinded 

controlled study 

189 In-patients requiring 

anesthesia for external 

cephalic version (ECV) for 

breech presenting fetus 

(0%, range 20-42 y) 

Phase 1:  

• Control (63) 

• IV remifentanil (63) 

• SA with bupivacaine 

and fentanyl (63) 

Phase 2: Patients who 

failed ECV in the control 

group were randomized to:  

• IV remifentanil (9) 

• SA with bupivacaine 

and fentanyl (9) 

Rate of successful 

ECV 

“SA increased the success rate and reduced 

pain for both primary and re-attempts of ECV, 

whereas IVA [IV analgesia] using remifentanil 

infusion only reduced the pain. There was no 

significant increase in the incidence of fetal 

bradycardia or emergency CS [cesarean 

section], with ECV performed under 

anaesthetic interventions. Relaxation of the 

abdominal muscles from SA appears to 

underlie the improved outcomes for ECV.” 

Khezri et al., 2014, 

Iran189 

Prospective 

randomized 

double-blind 

study 

90 In-patients scheduled 

for cesarean section under 

SA 

Clonidine (0%, mean 30.43 

y ± 3.70) 

Fentanyl (0%, mean 30.20 

y ± 5.41) 

Placebo (0%, mean 29.16 y 

± 5.11) 

IT bupivacaine plus:  

• Clonidine (30) 

• Fentanyl (30) 

• Placebo (30) 

Time to first 

requirement of 

analgesic 

supplement, total 

analgesic 

consumption in first 

24 hours 

postoperative 

“Based on the data found in our study, it was 

concluded that administration of intrathecal 

clonidine 75 μg with bupivacaine prolonged 

intraoperative anesthesia and the time to first 

analgesic request after cesarean delivery 

compared to fentanyl and control groups.” 

Khezri et al., 2016, 

Iran190 

Prospective 

randomized 

double-blind 

study 

90 In-patients scheduled 

for cesarean section under 

SA 

Ketamine (0%, mean 30.43 

y ± 3.70) 

Fentanyl (0%, mean 30.20 

y ± 5.41) 

Placebo (0%, mean 29.16 y 

± 5.11) 

IT bupivacaine plus:  

• Ketamine (30) 

• Fentanyl (30) 

• Placebo (30) 

Time to first 

requirement of 

analgesic 

supplement, total 

analgesic 

consumption in first 

24 hours 

postoperative 

“In conclusion, both fentanyl and ketamine 

when added to spinal bupivacaine were 

equally effective in pain control after cesarean 

section and therefore, based on the specific 

conditions of patients, if the administration of 

fentanyl cannot be justified due to some 

possible complications, ketamine at 

concentrations of 0.1 mg/Kg could be a proper 

alternative to achieve postoperative analgesia.” 
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Khezri et al., 2012, 

Iran409 

Randomized 

double-blind, 

placebo-

controlled trial 

90 Patients undergoing 

femur surgery 

Magnesium (83.3%, mean 

42.70 y ± 12.93) 

Fentanyl (70%, mean 43.23 

y ± 12.24) 

Control (73.3%, mean 

42.03 y ± 12.25) 

IT bupivacaine plus:  

• Magnesium (30) 

• Fentanyl (30) 

• Placebo (30) 

Time to first 

analgesic request, 

sensory and motor 

blockade onset time, 

duration of sensory 

and motor blockade, 

analgesic 

requirement in the 

first 12 hours after 

surgery, incidences 

of hypotension, 

bradycardia, 

hypoxemia and 

ephedrine 

"Addition of intrathecal magnesium sulfate to 

spinal anesthesia induced by bupivacaine 

significantly prolonged the onset of both 

sensory and motor blockade compared with 

fentanyl. Although magnesium failed to 

prolong the time to first analgesic requirement 

as seen with fentanyl, it reduced the total 

consumption of opioids in the first 12 hours 

postoperatively compared with the control 

group." 

Kikuchi et al., 2018, 

Japan592 

Two-arm, 

single-center, 

prospective 

randomized non-

inferiority trial 

132 Patients who 

underwent laparoscopic 

gastrectomy (gender and 

age not specified) 

• PCEA with 

ropivacaine and 

fentanyl (not reported) 

• PCIA with fentanyl 

(not reported) 

Postoperative pain at 

rest 24 hours after 

surgery 

Clinical study protocol; no results currently 

available 

Kilickaya et al., 2016, 

Turkey191 

Prospective 

randomized 

study 

50 In-patients undergoing 

elective total knee 

replacement surgery under 

SA 

Morphine (60%, mean 

70.96 y ± 6.94) 

Fentanyl (76%, mean 68.56 

y ± 5.50) 

IT bupivacaine plus: 

• Morphine (25) 

• Fentanyl (25) 

Intraoperative and 

postoperative 

hemodynamic 

effects, side effects, 

effect on the 

duration of pain 

start, 24-hour VAS, 

amount of additional 

analgesia 

"In conclusion, the fentanyl group had lower 

first-analgesic requirement times than 

compared to the morphine group. And there 

was no statistically significant difference 

between the two groups in terms of nausea and 

vomiting." 
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Kim and Bryant, 2001, 

US192 
Case report 

1 Patient who presented 

with severe complex 

regional pain syndrome 

type I after a work-related 

electrical injury (100%, 26 

y) 

• Epidural ropivacaine 

and fentanyl (1) 
Pain relief 

“This case illustrates the potential 

effectiveness of continuous epidural block in 

patients experiencing CRPS [complex regional 

pain syndrome] type I after electrical injury.” 

Kim et al., 2009, South 

Korea410 

Prospective 

randomized 

study 

37 In-patients undergoing 

lobectomy by the video-

assisted thoracic surgical 

(VATS) approach 

PCEA (61.1%, mean 52.3 

y ± 8.3) 

IV PCA (47.4%, mean 52.4 

y ± 13.7) 

• PCEA with 

ropivacaine and 

fentanyl (18) 

• IV PCA with 

ketorolac and fentanyl 

(19) 

Pain score at rest and 

during motion, daily 

morphine 

consumption, forced 

vital capacity, forced 

expiratory volume in 

1 second, 

satisfaction score, 

incidence of side 

effects 

“In conclusion, IV PCA is as equally effective 

as Epidural PCA in patients undergoing VATS 

lobectomy, therefore, it may replace Epidural 

PCA.” 

Kim et al., 2015, South 

Korea411 

Prospective, 

randomized, 

double-blind 

study 

52 Patients undergoing 

TURP 

Fentanyl (100%, mean 73.1 

y ± 6.1) 

Sufentanil (100%, mean 

71.7 y ± 5.2) 

Bupivacaine plus: 

• Fentanyl (26) 

• Sufentanil (26) 

Pain; need for 

postoperative 

analgesia; 

satisfaction level 

"Selective spinal anesthesia using 1 mg of 

bupivacaine with fentanyl or sufentanil 

provided appropriate sensory block level with 

spared motor function for transurethral 

resection of the prostate in elderly patients. 

Intrathecal sufentanil was superior to fentanyl 

in postoperative analgesic quality." 

Kim et al., 2009, South 

Korea412 
– 

70 Patients undergoing 

TURP 

Fentanyl (100%, range 58-

83 y) 

Sufentanil (100%, range 

60-85 y) 

Bupivacaine plus:  

• Fentanyl (35) 

• Sufentanil (35) 

Onset and duration 

of the sensory block; 

degree of the motor 

block; side-effects; 

perioperative 

analgesic 

requirements 

“In conclusion, low-dose diluted bupivacaine 

[bupivacaine 0.25% (4 mg) in dextrose 8%] 

with fentanyl 25 mcg or sufentanil 5 mcg 

provides adequate anaesthesia without 

haemodynamic instability for TURP in elderly 

patients. Sufentanil is superior to fentanyl, as it 

facilitates the spread of the block and offers 

greater postoperative analgesic efficacy.” 
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King et al., 1990, UK193 

Double-blind 

randomized 

study 

30 In-patients undergoing 

elective cesarean section 

Fentanyl (0%, mean 30.5 y 

± 6.6) 

Saline (0%, mean 31.9 y ± 

4.8) 

Epidural bupivacaine plus: 

• Fentanyl (15) 

• Saline (15) 

Postoperative 

analgesia, 

intraoperative pain, 

side effects, neonatal 

outcome 

“We conclude that the administration of 100 

μg fentanyl epidurally, before delivery, 

significantly improves intraoperative comfort 

and the duration of postoperative analgesia.” 

Kinoshita et al., 2019, 

Japan525 

Randomized, 

prospective, 

parallel-group 

superiority study 

114 In-patients who 

underwent distal 

gastrectomy for gastric 

cancer (57.0%, range 35-91 

y) 

PCEA with fentanyl and 

ropivacaine plus:  

• Acetaminophen (58) 

• Control (56) 

Difference in sum of 

rescue thoracic 

epidural analgesia 

doses during the first 

2 postoperative days 

in acetaminophen 

and control groups 

“In summary, this randomized trial, which 

focused on distal gastrectomy patients, showed 

that i.v. acetaminophen in combination with 

TEA [thoracic epidural analgesia] provides 

superior postoperative pain management 

compared with TEA alone. This regimen was 

well tolerated with no difference in surgical 

complications, anesthetic complications, 

length of stay, or mortality.” 

Kiran et al., 2018, 

India413 

Prospective, 

randomized 

study 

75 In-patients undergoing 

infraumblical surgeries 

with epidural anesthesia 

and postoperative analgesia 

(gender and age not 

specified) 

Epidural anesthesia and 

epidural postoperative 

analgesia with: 

• Ropivacaine (25) 

• Ropivacaine plus 

fentanyl (25) 

• Ropivacaine plus 

dexmedetomidine (25) 

Onset of sensory 

block, time to 

maximum motor 

block, degree of 

motor blockade, 

VAS scores, 

complications, mean 

duration for rescue 

analgesia 

"Dexmedetomidine and fentanyl as additives 

to ropivacaine augment the duration and 

quality of epidural anesthesia and analgesia 

provided by ropivacaine with 10 μg 

dexmedetomidine being more effective than 

20 μg fentanyl." 
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Kirdemir, 2015, 

Turkey414 
– 

90 Patients undergoing 

elective cesarean section 

with SA 

Morphine (0%, mean 29.60 

y ± 5.3) 

Bupivacaine (0%, mean 

29.70 y ± 5.4) 

Fentanyl (0%, mean 30.09 

y ± 1.0) 

• Bupivacaine plus 

morphine (30) 

• Bupivacaine (30) 

• Bupivacaine plus 

fentanyl (30) 

Hemodynamic, 

motor and sensorial 

block developing 

and regression times, 

first analgesic need 

time, newborn Apgar 

score and umbilical 

cord blood gas 

sample results 

"According to these results additional 

morphine to bupivacaine for cesarian 

operation is more effective than other 

strategies." 

Kizilarslan et al., 2000, 

Turkey415 

Double-blind 

randomized 

study 

41 Patients receiving 

epidural block for labor 

Fentanyl (0%, mean 24.1 y 

± 4.4) 

Clonidine (0%, mean 26.2 

y ± 5.2) 

Epidural bupivacaine plus:  

• Fentanyl (21) 

• Clonidine (20) 

Maternal vital 

parameters, VAS 

score, sedation score 

"In conclusion, 75 [mu]g clonidine added to 

0.125% bupivacaine 10 mL was associated 

with less additional analgesic requirement 

when compared with the 'traditional' 

bupivacaine-fentanyl combination in pregnant 

women during labour." 

Kjolhede et al., 2019, 

Sweden416 

Open-label, 

randomized, 

controlled, 

single-center 

study 

80 patients with proven or 

assumed gynecological 

abdominal malignancy 

Epidural analgesia (0%, 

median 59 y [IQR 51.5-

66]) 

Intrathecal morphine (0%, 

median 58.5 y [IQR 54-

62.5]) 

• Epidural bupivacaine, 

adrenaline, and 

fentanyl (40) 

• IT morphine (40) 

Length of hospital 

stay 

“Compared with EDA [epidural analgesia], 

ITM [intrathecal morphine] is simpler to 

administer and manage, is associated with 

shorter hospital stay and reduces opioid 

consumption postoperatively with an equally 

good QoL [quality of life]. ITM is effective as 

postoperative analgesia in gynaecological 

cancer surgery.” 
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Kloepping et al., 2013, 

US194 
– 

112 In-patients who had 

received PCEA for 48 

hours post-cesarean section 

with the choice of 

continuing for 72 hours or 

switching to oral meds 

(0%, age not specified) 

• Continue PCEA 

treatment with 

ropivacaine, fentanyl, 

and epinephrine for 72 

hours (78) 

• Discontinue PCEA 

treatment with 

ropivacaine, fentanyl, 

and epinephrine after 

48 hours and start oral 

oxycodone, 

acetaminophen, and 

ibuprofen (34) 

Overall satisfactions 

of pain treatments 

"During 48-72 hrs following C/S most pts still 

complained of pain & requested to continue 

the epidural-PCA ropivacaine-fentanyl-

epinephrine which provided excellent 

analgesia with minimal side effects." 

Koç et al., 2013, 

Turkey195 
– 

60 In-Patients undergoing 

total abdominal 

hysterectomy (TAH; 0%, 

gender not specified) 

• PCEA with 

bupivacaine and 

fentanyl (30) 

• Multimodal analgesia 

with lornoxicam, 

dexamethasone, and 

paracetamol (30) 

VAS scores, 

additional analgesic 

requirement, side 

effects, 

gastrointestinal 

system functions, 

mobilization time, 

discharge time 

"In patients undergoing TAH, multimodal 

analgesia (iv meperidine PCA, lornoxicam, 

paracetamol, dexametasone and wound 

infiltration) provides equivalent analgesic 

effect and can be an alternative to epidural 

analgesia, although the time to first defecation 

was found to be earlier with epidural PCA." 

Kohli et al., 2016, 

India196 
– 

120 In-patients scheduled 

for perineal and lower limb 

procedures under epidural 

block (gender not 

specified, range 18-60 y) 

• Epidural ropivacaine 

(30) 

• Epidural ropivacaine 

plus clonidine (30) 

• Epidural ropivacaine 

plus fentanyl (30) 

• Epidural ropivacaine 

plus clonidine and 

fentanyl (30) 

Hemodynamic 

variables, onset of 

sensory block, peak 

sensory level, time to 

reach peak sensory 

level, motor block, 

sedation score, 

adverse events 

"Our study helped us to conclude that addition 

of clonidine or fentanyl to epidural 

ropivacaine in patients undergoing lower limb 

or perineal surgeries prolongs the duration of 

analgesia when compared to ropivacaine 

alone. Combination of clonidine and fentanyl 

in reduced doses with epidural ropivacaine 

provides equally effective analgesia while 

significantly reducing the incidence of side 

effects." 
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Kohli et al., 2008, 

India526 
– 

100 In-patients undergoing 

lower abdominal surgery 

(gender not specified) 

Group I (mean 50 y ± 18.8) 

Group II (mean 56 y ± 

14.3) 

Group III (mean 46.3 y ± 

9.2) 

Group IV (mean 49 y ± 11) 

• Group I: Oral placebo 

plus IT bupivacaine 

(25) 

• Group II: Oral placebo 

plus IT bupivacaine 

and fentanyl (25) 

• Group III: Oral 

clonidine plus IT 

bupivacaine (25) 

• Group IV: Oral 

clonidine plus IT 

bupivacaine and 

fentanyl (25) 

Onset and duration 

of sensory and motor 

block, complications 

"Oral clonidine shortens the onset time of 

Bupivacaine sensory block and prolongs the 

duration of sensory and motor block." 

Kopacz et al., 1999, 

US197 

Prospective, 

random, double-

blinded study 

65 In-patients undergoing 

primary total hip or total 

knee arthroplasty 

Levobupivacaine and 

fentanyl (42.9%, mean 62 y 

± 13) 

Levobupivacaine (63.6%, 

mean 69 y ± 9) 

Fentanyl (18.2%, mean 67 

y ± 9) 

• PCEA 

levobupivacaine plus 

fentanyl (21) 

• PCEA 

levobupivacaine (22) 

• PCEA fentanyl (22) 

Amount and timing 

of epidural analgesic 

requirements, quality 

of pain relief, 

incidence of side 

effects 

" Finally, we showed that the addition of 

0.125% levobupivacaine to fentanyl (4 

mg/mL) for postoperative PCEA provides 

improved analgesia over either drug alone." 

Korhonen et al., 2003, 

Finland198 

Double-blind 

study 

98 Patients undergoing 

knee arthroscopy 

Bupivacaine plus fentanyl 

(39.6%, mean 43.5 y ± 

13.9) 

Bupivacaine (56.0%, mean 

43.2 y ± 14.7) 

• IT bupivacaine plus 

fentanyl (48) 

• IT bupivacaine (50) 

Sensory block, 

motor block, PACU 

time 

"In conclusion, both 10 μg of fentanyl with 3 

mg of hyperbaric bupivacaine and 4 mg of 

hyperbaric bupivacaine induced a reliable 

spinal anesthesia for outpatient knee 

arthroscopy. Although the time in the PACU 

was shorter in the B3F group, both groups 

reached home-readiness equally. In the 

fentanyl group, 75% of the patients had 

pruritus." 
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Kotake et al., 2003, 

Japan199 

Prospective 

randomized 

study 

36 In-patients scheduled 

for elective cesarean 

section (0%, mean 30 y ± 

4) 

IT dibucaine plus:  

• IT and IV fentanyl 

(18) 

• IT saline and IV 

fentanyl (18) 

Duration of 

analgesia, motor 

block, postoperative 

pain, incidence of 

side effects 

" There were no differences between the two 

methods in the duration of analgesia and motor 

block, postoperative pain scale scores, or the 

frequency of side effects such as 

nausea/vomiting and hypotension." 

Kowalski et al., 1992, 

Canada552 

Randomized 

double blind 

18 In-patients undergoing 

elective upper abdominal 

surgery (gender and age 

not specified) 

• Epidural fentanyl (9) 

• PCA morphine (9) 

Postoperative pain 

control, pulmonary 

function, associated 

side effects 

"This study is still in progress and more results 

will be presented." 

Kreitzer et al., 1989, 

US200 
– 

40 Patients whose charts 

reflected having received 

continuous epidural 

infusion of fentanyl used to 

effect postoperative pain 

relief (50%, range 20-86 y) 

• Epidural analgesia 

with fentanyl (40) 

Pain score, fentanyl 

dose needed to 

obtain adequate 

analgesia, need for 

any sedative drugs, 

any side effects, 

additional 

complications 

"In summary, in our experience, a continuous 

epidural infusion of fentanyl is an excellent 

technique for the treatment of postoperative 

pain following major abdominal and pelvic 

surgical procedures and could be easily 

introduced in the community hospital." 

Krobot et al., 2009, 

Croatia570 
– 

40 Patients undergoing 

knee arthroscopy under 

spinal anesthesia (gender 

and age not specified) 

• Bupivacaine (20) 

• Bupivacaine plus 

fentanyl (20) 

Sensory and motor 

block, hemodynamic 

data, side effects, 

time to first 

analgesic and first 

micturition 

"Unilateral hyperbaric bupivacaine 4 mg + 

fentanyl 20 μg spinal anesthesia provides 

adequate intraoperative sensory block in 

operated leg and results in similar 

cardiovascular stability and postoperative 

analgesia, but less intense motor block and 

faster motor recovery than unilateral 

hyperbaric bupivacaine 6 mg spinal anesthesia 

in patients undergoing knee arthroscopy." 
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Krobot et al., 2011, 

Croatia417 

Prospective, 

randomized, 

double-blind 

study 

40 Patients undergoing 

arthroscopic knee surgery 

Fentanyl (70%, mean 40 y 

± 19) 

Sufentanil (60%, mean 37 

y ± 16) 

Bupivacaine plus:  

• Fentanyl (20) 

• Sufentanil (20) 

Sensory and motor 

block; hemodynamic 

data; side-effects; 

time to first 

analgesic 

" However, bupivacaine-sufentanil 

combination was found to be superior because 

it provided prolonged first analgesic time and 

significantly longer duration of postoperative 

analgesia." 

Kuberan et al., 2018, 

India477 

Prospective, 

double-blind 

randomized trial 

30 In-patients received 

CSE analgesia for labor 

Bupivacaine-fentanyl (0%, 

mean 26.9 y ± 3.0) 

Bupivacaine (0%, mean 

27.1 y ± 3.2) 

• IT bupivacaine-

fentanyl (15) 

• IT bupivacaine (15) 

 

After spinal was 

administered, all patients 

received CEA with 

bupivacaine and fentanyl 

Incidence of raised 

baseline uterine tone 

in 30 min period 

following combined 

spinal-epidural 

“In conclusion, CSE analgesia may be 

associated with raised baseline uterine tone 

and FHR [fetal heart rate] changes. This has 

implications for patient selection and ongoing 

fetal monitoring. Spinal hyperbaric 

bupivacaine offers similar pain relief 

compared with a hyperbaric bupivacaine–

fentanyl combination, with a lower incidence 

of FHR abnormalities. Additional larger 

studies using intra-uterine pressure 

measurements are indicated.” 

Kudialis and Wirth, 

1995, US201 
– 

54 Patients receiving 

continuous labor epidural 

anesthesia 

Fentanyl (0%, mean 25.78 

y ± 5.92) 

Sufentanil (0%, mean 

26.44 y ± 6.28) 

Bupivacaine plus: 

• Fentanyl (27) 

• Sufentanil (27) 

VAS scores, side 

effects, maternal 

satisfaction, Apgar 

scores 

“Because of the lack of significant findings in 

this study, we have concluded that sufentanil 

and fentanyl with bupivacaine both provide 

comparably safe and satisfactory labor 

epidural analgesia. These results support the 

findings of previous studies.” 
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Kumar et al., 2016, 

India202 

Randomized, 

controlled study 

60 In-patients scheduled 

for elective urological 

procedures 

Fentanyl (86.7%, mean 

46.233 y ± 19.266) 

Butorphanol (96.7%, mean 

47.667 y ± 16.935) 

Bupivacaine plus: 

• Fentanyl (30) 

• Butorphanol (30) 

Sensory block, 

motor block, adverse 

effects 

“Low-dose bupivacaine with Butorphanol 

group was devoid of any side effects in the 

present study but low dose bupivacaine in 

addition with fentanyl is superior in terms of 

early postoperative recovery resulting in early 

discharge and better outcome in comparison to 

bupivacaine and butorphanol group, which is 

beneficial in elderly patients with 

comorbidity.” 

Kumbhat et al., 2004, 

US203 
Case report 

1 Patient with CRPS 

(100%, 60 y) 
• Epidural ropivacaine 

and fentanyl (1) 
Pain control 

"We believe that multimodal pain therapy will 

allow for early physical therapy, discharge 

from the hospital, and return to work in the 

CRPS burn patient." 

Kuplay et al., 2011, 

Turkey204 

Prospective 

study 

40 In-patients undergoing 

elective cesarean section 

with a CSE technique (0%, 

range 18-45 y) 

Levobupivacaine plus: 

• Fentanyl (not 

reported) 

• Morphine (not 

reported) 

Maternal 

hemodynamic 

changes, sensory-

moto block 

characteristics, 

effects on fetal 

arterial blood and 

Apgar scale 

"Levobupivacaine with fentanyl or morphine 

is suitable for combined spinal-epidural 

anaesthesia in elective cesarean section." 

Ladjevic et al., 2007, 

Serbia205 
– 

50 In-patients who had had 

radial cystectomy and ileal 

conduit 

GA (gender not specified, 

mean 58.82 y) 

Combined general and 

epidural anesthesia (gender 

not specified, mean 59.85 

y) 

• GA (25) 

• Combined general 

anesthesia with 

epidural bupivacaine 

and fentanyl (25) 

Amount of bleeding, 

VAS scores 

"Participants who received general and 

epidural anesthesia had on the average 28.5% 

less blood loss than those who only received 

general anesthesia. Patients who received 

epidural analgesia after surgery had 

statistically significantly better postoperative 

analgesia than those who received it 

intravenously." 
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Lane et al., 2005, 

Australia418 

Randomized 

controlled trial 

99 In-patients scheduled 

for elective cesarean 

section under SA (0%, 

range 15-43 y) 

IT bupivacaine plus:  

• Fentanyl (33) 

• Diamorphine (33) 

• Fentanyl and 

diamorphine (33) 

Analgesia provided 

"Our results suggest that intrathecal 

diamorphine alone provides the optimum 

benefits, during and after surgery, when used 

with bupivacaine in spinal anaesthesia for 

Caesarean section.” 

Lauretti et al., 1998, 

Brazil571 

Randomized 

prospective, 

placebo-

controlled, 

double-blind 

study 

50 In-patients undergoing 

abdominal hysterectomy 

Control (0%, mean 46 y ± 

12) 

Fentanyl (0%, mean 42 y ± 

6) 

Neostigmine (0%, mean 45 

y ± 7) 

Fentanyl 10 mcg plus 

neostigmine 10 mcg (0%, 

mean 44 y ± 6) 

Fentanyl 25 mcg plus 

neostigmine 25 mcg (0%, 

mean 43 y ± 9) 

IT bupivacaine plus:  

• Control (10) 

• Fentanyl (10) 

• Neostigmine (10) 

• Fentanyl 10 mcg-

neostigmine 10 mcg 

(10) 

• Fentanyl 25 mcg-

neostigmine 25 mcg 

(10) 

Pain scores, adverse 

effects, duration of 

motor block, time to 

first rescue analgesia 

"In conclusion, the combination of 25 μg of 

neostigmine and 25 μg of fentanyl given 

intrathecally with 15 mg hyperbaric 

bupivacaine 5% is an alternative analgesic 

when administrated as part of the multimodal 

therapy for pain relief following abdominal 

hysterectomy, and with IM diclofenac as 

rescue analgesic. Because the better quality of 

analgesia was obtained with an increased 

(although not statistically significant 

difference) incidence of untoward side effects, 

larger samples should be studied before this 

clinical application of intrathecal neostigmine 

for treating postoperative pain is routinely 

recommended." 

Lawlor and Johnson, 

1994, US572 
Case report 

1 In-patient with 

Eisenmenger and Noonan 

syndromes, presented for 

emergency cesarean 

section under spinal 

anesthesia with 

postoperative epidural 

analgesia (0%, 29 y) 

• IT bupivacaine and 

fentanyl followed by 

epidural fentanyl (1) 

– 

" By presenting this case we do not suggest 

that this is the ideal method of management 

but merely emphasize the circumstances in 

this case, the issues of importance pertaining 

to anesthesiologists, and the description of a 

successful method of caring for a complex 

patient in an emergency situation." 
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Lee et al., 2019, US206 

Randomized 

double-blind 

trial 

101 Patients receiving 

labor epidural analgesia 

Fentanyl (0%, mean 31.3 

y) 

Clonidine (0%, mean 30.5 

y) 

All patients received 

bupivacaine with fentanyl 

as a continuous epidural 

infusion, with patient 

administered boluses and 

were randomized to 

receive a bolus containing 

bupivacaine plus:  

• Fentanyl (51) 

• Clonidine (50) 

Pain reduction 

"Epidural clonidine 100 μg was not superior to 

fentanyl 100 μg for decreasing pain scores 

within 15 min of co-administration with 

bupivacaine 0.125% for intrapartum 

breakthrough pain. The analgesic efficacy and 

hemodynamic side effects did not significantly 

differ." 

Lee et al., 2002, 

China573 

Prospective, 

randomized 

double-blind 

study 

58 Patients received 

epidural labor analgesia 

Ropivacaine 0.2% (0%, 

mean 29 y ± 6) 

Ropivacaine 0.1% (0%, 

mean 27 y ± 5) 

Ropivacaine 0.1% plus 

fentanyl (0%, mean 27 y 

±6) 

• Epidural ropivacaine 

0.2% (19) 

• Epidural ropivacaine 

0.1% (19) 

• Epidural ropivacaine 

0.1% plus fentanyl 

(20) 

Pain scores, sensory 

level, motor block, 

material arterial 

blood pressure and 

heart rate, 

hypotension 

"We conclude that epidural infusion of 0.1% 

ropivacaine alone at 10 mL/h provided 

adequate analgesia in the first stage of labor, 

and that the addition of 2 g/mL fentanyl to that 

concentration improved analgesia to a quality 

similar to 0.2% ropivacaine alone." 

Lee et al., 2011, South 

Korea478 
– 

72 In-patients undergoing 

cesarean section 

Control (0%, mean 33.2 y 

± 2.5) 

Fentanyl (0%, mean 33.3 y 

± 2.9) 

Sufentanil (0%, mean 32 y 

± 3.7) 

IT bupivacaine plus:  

• Control (24) 

• Fentanyl (24) 

• Sufentanil (24) 

Maximal level of 

sensory and motor 

block; quality of 

intraoperative 

analgesia; duration 

of effective 

analgesia; side 

effects 

"In conclusion, the groups with fentanyl 20 μg 

and sufentanil 2.5 μg added to hyperbaric 

0.5% bupivacaine showed good muscle 

relaxation and enough intraoperative analgesia 

for a Caesarian operation, and they had a 

prolonged duration of effective analgesia, 

compared with that of the control group. 

Considering that the groups that received 

fentanyl 20 μg and sufentanil 2.5 μg showed a 

significant increased incidence of nausea and 

pruritus, further dose-dependent studies are 

required to determine the optimal doses of 

fentanyl and sufentanil." 
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Lee et al., 2009, South 

Korea207 
– 

79 In-patients undergoing 

TKR (gender not specified, 

range 25-75 y) 

PCEA with ropivacaine 

and:  

• Hydromorphone (39) 

• Fentanyl (40) 

Pain on VAS 

"Epidural use of hydromorphone show better 

effect for pain compared with fentanyl for total 

knee replacement but some adverse effects 

like nausea/vomiting and itching seem to 

occur more and it must be prevented." 

Lee et al., 2015, South 

Korea419 

Randomized, 

double-blind 

study 

14 In-patients scheduled 

for femoral derotation 

osteotomy and/or Dega 

procedure with cerebral 

palsy (71.4%, range 6-12 

y) 

Epidural ropivacaine plus: 

• Dexmedetomidine 

(not reported) 

• Fentanyl (not 

reported) 

Postoperative pain, 

nausea-vomiting, 

agitation, sedation, 

adverse effects, total 

amount and bolus 

use of administered 

epidural PCA 

"Epidural administration of dexmedetomidine 

as an adjunct to ropivacaine provides 

prolonged postoperative analgesia compared 

with fentanyl." 

Lee et al., 2003, 

Taiwan208 

Randomized, 

double-blind 

study 

210 In-patients undergoing 

lower abdominal or lower 

extremity surgery 

Ropivacaine (54.3%, mean 

33 y ± 2.83) 

Ropivacaine plus fentanyl 

(57.1%, mean 31 y ± 3.26) 

• Epidural ropivacaine 

(105) 

• Epidural ropivacaine 

+ fentanyl (105) 

Pain score, sensory 

and motor block, 

side effects 

“In conclusion, an epidural infusion of 

ropivacaine 0.1% with or without fentanyl 

provided effective pain relief in most patients, 

with a low degree of motor block. The quality 

of analgesia was, however, significantly 

improved by the addition of fentanyl 1 μg/mL. 

Side effects of hypotension, nausea, and 

pruritus were found with fentanyl, but were 

not statistically significant.” 

Lee et al., 2005, Hong 

Kong479 

Prospective, 

randomized, 

double-blind 

study 

50 Patients scheduled for 

elective urological surgery 

under SA 

Levobupivacaine (gender 

not specified, mean 67.7 y 

± 5.5) 

Levobupivacaine plus 

fentanyl (gender not 

specified, mean 69.2 y ± 

4.7) 

• IT levobupivacaine 

(25) 

• IT levobupivacaine + 

fentanyl (25) 

Clinical efficacy, 

sensory block, motor 

block, hemodynamic 

effects 

"We conclude that 2.3 mL of 0.5% 

levobupivacaine with fentanyl 15 μg is as 

effective as 2.6 mL of 0.5% levobupivacaine 

alone in spinal anaesthesia for urological 

surgery. Further studies may be directed to 

find the optimal combination of 

levobupivacaine and opioid with maximal 

haemodynamic stability and least motor 

block." 
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Lee et al., 2005, Hong 

Kong527 

Prospective 

randomized 

double-blind 

study 

33 Patients scheduled for 

urological surgery under 

SA 

Ropivacaine (87.5%, mean 

68 y ± 8) 

Bupivacaine (88.2%, mean 

70 y ± 6) 

IT fentanyl plus:  

• Ropivacaine (16) 

• Bupivacaine (17) 

Duration of motor 

block 

"Plain ropivacaine 10 mg plus fentanyl 15 mcg 

provided similar sensory anaesthesia, but with 

a shorter duration of motor block, compared 

with plain bupivacaine 10 mg plus fentanyl 15 

mcg when used for spinal anaesthesia in 

urological surgery." 

Leighton et al., 1989, 

US480 
– 

15 In-patients receiving SA 

for labor (0%, mean 27 y 

±6) 

• IT fentanyl + 

morphine (15) 

Pain scores, maternal 

hemodynamics 

“We believe that this simple technique is 

advantageous in many clinical circumstances 

and warrants further controlled studies.” 

Lejus et al., 1994, 

France574 
– 

30 In-patients undergoing 

major orthopaedic, 

urological, abdominal, or 

thoraco-abdominal surgery 

(63.3%, range 6 months - 

15 years) 

• Extradural fentanyl 

(15) 

• Extradural morphine 

(15) 

Pain scores, 

ventilatory 

frequency, side 

effects 

"Pruritus, nausea and vomiting were less 

common with extradural fentanyl (20% vs 

53%, P < 0.05 and 0% vs 33%, P < 0.05) than 

with morphine. Urinary retention occurred 

with equal frequency (25%) in the two groups. 

After a bolus of 2 mcg kg-1, continuous 

extradural infusion of fentanyl 5 mcg kg-1 

day-1 provided analgesia comparable to that 

from a daily bolus of extradural morphine 0.75 

mg kg-1 and produced fewer side effects." 

Leo et al., 2010, 

Singapore528 
– 

62 Patients receiving 

PCEA for labor and 

delivery immediately 

following successful 

induction of CSE analgesia 

(0%, age not specified) 

Ropivacaine plus epidural 

via:  

• PCEA + basal 

continuous infusion 

(31) 

• PCEA + automated 

mandatory boluses 

(31) 

Hemodynamics, 

VAS score, sensory 

block, motor block, 

fetal heart rate, side 

effects 

“We conclude that patient-controlled epidural 

analgesia with intermittent boluses (PCEA + 

AMB), when compared to a continuous 

infusion (PCEA + BI), for the maintenance of 

labor epidural analgesia results in fewer 

patients requiring self-administered PCEA 

boluses, a longer time to first PCEA bolus, and 

greater patient satisfaction despite a significant 

reduction in the mean time-weighted hourly 

consumption of ropivacaine.” 
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Li et al., 2019, US209 

Randomized, 

double-blind, 

prospective, 

dose-response 

study 

Patients receiving epidural 

labor analgesia (0%, age 

not specified) 

Number of patients not 

reported 

• Bupivacaine (not 

reported) 

• Bupivacaine-fentanyl 

(not reported) 

• Bupivacaine-

epinephrine (not 

reported) 

• Bupivacaine-fentanyl-

epinephrine (not 

reported) 

Minimum local 

analgesic 

concentration 

“The addition of either fentanyl, epinephrine 

or both medications in an epidural solution can 

reduce the effective dose of bupivacaine for 

the initiation of labor pain relief. The addition 

of these adjuvants allows for a further 

reduction of the concentration of bupivacaine, 

thereby reducing side effects.” 

Li et al., 2015, China420 
Double-blinded 

controlled study 

84 In-patients undergoing 

elective cesarean section 

under spinal anesthesia 

Bupivacaine (0%, mean 

30.3 y ± 3.81) 

Bupivacaine-fentanyl (0%, 

mean 30.94 y ± 4.01) 

Bupivacaine-clonidine 

(0%, mean 29.57 y ± 3.35) 

Bupivacaine-

dexmedetomidine (0%, 

mean 29.09 y ± 4.23) 

• Bupivacaine (21) 

• Bupivacaine-fentanyl 

(21) 

• Bupivacaine-clonidine 

(21) 

• Bupivacaine-

dexmedetomidine (21) 

Onset and duration 

of analgesia, motor 

block, sedation, side 

effects 

"Addition of dexmedetomidine and clonidine 

as adjuvants to hyperbaric bupivacaine 

provided adequate anesthesia and 

postoperative analgesia compared to fentanyl 

adjuvant without causing any significant side 

effects." 

Lilker et al., 2009, 

Canada421 

Single-blinded, 

randomized 

study 

48 In-patients receiving 

PCEA for labor 

Fentanyl (0%, mean 30.1 y 

± 4.5) 

Sufentanil (0%, mean 29.6 

y ± 5.4) 

PCEA bupivacaine plus:  

• Fentanyl (26) 

• Sufentanil (22) 

Bupivacaine 

requirement, pain 

score, side effects 

"At the assumed equipotent sufentanil to 

fentanyl ratio of 6:1, there is some evidence 

that sufentanil is clinically superior to fentanyl 

as an adjunct to bupivacaine in labor epidurals, 

although the advantages are subtle." 
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Lim et al., 2004, 

Singapore320 

Randomized 

controlled trial 

40 In-patients receiving 

CSE for labor analgesia 

Levobupivacaine plus 

fentanyl (0%, mean 30.6 y 

± 1.2) 

Levobupivacaine (0%, 

mean 30.5 y ± 1.1) 

Spinal injection of the 

intervention, after which 

all patients received an 

epidural infusion of 

levobupivacaine and 

fentanyl 

• Levobupivacaine-

fentanyl (20) 

• Levobupivacaine (20) 

Analgesic 

requirement, 

duration of analgesia 

"The addition of 25 μg intrathecal fentanyl to 

2.5 mg levobupivacaine as part of CSE for 

labor analgesia decreased the incidence of 

labor breakthrough pain and resulted in a 

longer duration of labor pain relief. This may 

decrease the need for supplemental labor pain 

relief and the anesthetists’ workload in the 

delivery suite." 

Lindow et al., 2004, 

UK422 

Double-blind, 

randomized, 

controlled trial 

80 In-patients receiving EA 

in the second stage of labor 

Bupivacaine + fentanyl 

(0%, mean 27 y ± 4) 

Fentanyl (0%, mean 28 y ± 

5) 

• Bupivacaine + 

fentanyl (40) 

• Fentanyl (40) 

Mode of delivery, 

duration of the 

second stage and 

quality of anesthesia 

"In summary, epidural analgesia with fentanyl 

did not result in a lower instrumental delivery 

rate compared with bupivacaine and fentanyl 

and resulted in a greater need for rescue 

analgesia and higher pain scores." 

Lirzin et al., 1989, 

France575 

Prospective, 

randomized, 

double-blind 

study 

249 In-patients receiving 

extradural labor analgesia 

Placebo (0%, mean 29.3 y 

± 0.6) 

Fentanyl (0%, mean 29.7 y 

± 0.6) 

Morphine (0%, mean 28.8 

y ± 0.7) 

Extradural bupivacaine 

administered after:  

• Placebo (85) 

• Fentanyl (81) 

• Morphine (83) 

Efficacy and 

duration of 

analgesia, side 

effects, mode of 

delivery, Apgar 

scores 

"Fentanyl increased the mean duration of 

bupivacaine analgesia by 30% and did not 

reduce the rate of inadequate pain relief. 

Morphine did not increase the mean duration 

of bupivacaine analgesia significantly, but 

increased the rate of inadequate pain relief. It 

was concluded that morphine 4 mg added to 

extradural 0.25% bupivacaine was of no 

value." 

Lirzin et al., 1989, 

France529 

Randomized 

prospective 

study 

60 In-patients receiving 

epidural labor analgesia 

Group 1 (0%, mean 28.4 y 

± SEM 5.1) 

Group 2 (0%, mean 29.7 y 

± SEM 5.2) 

Epidural bupivacaine plus 

fentanyl in dilution of:  

• Group 1: 2 mL (30) 

• Group 2: 8 mL (30) 

Quality and duration 

of analgesia, side 

effects 

"the dilution of a clinically relevant dose of 

fentanyl combined with bupivacaine is of no 

consequence for epidural analgesia during 

labor. Nevertheless, the higher rate of pruritus 

when fentanyl is diluted should be considered 

in deciding whether to dilute the fentanyl 

solution" 
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Liu et al., 1998, US321 – 

1030 In-patients 

undergoing abdominal, 

gynecologic, urologic, 

vascular, thoracic, 

orthopedic, or plastic 

surgery (46%, mean 59 y ± 

16) 

• Fentanyl and 

bupivacaine PCEA 

(1030) 

Quality of analgesia, 

side effects, fentanyl 

consumption 

"Patient-controlled epidural analgesia provides 

effective and safe postoperative analgesia on 

hospital wards." 

Lo et al., 1999, 

Singapore423 
– 

59 In-patients undergoing 

labor 

Control (0%, mean 27.8 y 

± 2.3) 

Fentanyl (0%, mean 28.1 y 

± 3.5) 

Sufentanil (0%, mean 27.1 

y ± 3.9) 

Bupivacaine plus: 

• Control (20) 

• Fentanyl (19) 

• Sufentanil (20) 

Analgesia; 

hypotension; nausea 

and vomiting; motor 

blockade 

"In combined spinal epidural for labour 

analgesia, adding sufentanil 10 mcg to 

intrathecal bupivacaine 2.5 mg provided fast 

onset and good analgesia for a longer duration 

compared with adding fentanyl 10 mcg and 

with plain bupivacaine." 

Lomessy et al., 1984, 

France210 
– 

11 Patients undergoing 

abdominal or thoracic 

surgery (gender and age 

not specified) 

All patients received an 

epidural and IM injection 

of fentanyl: 

• Epidural first (5) 

• Intramuscular first (6) 

Respiratory rate, 

hemodynamic 

variables, pain score 

"when given epidurally at the dose of 200 

mcg, fentanyl provides a rapid analgesia that 

remains optimum during 2 h, despite the 

intensity of pain stimulation related to 

postoperative respiratory physiotherapy in 

thoracic or abdominal surgery... These 

characteristics of fentanyl given epidurally 

probably are related to its physiochemical and 

pharmacokinetic properties" 
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Loper et al., 1990, 

US424 

Randomized, 

double-blind 

protocol 

20 Patients undergoing 

surgery for repair of the 

anterior cruciate ligament 

of the knee 

Epidural (gender not 

specified, mean 24 y ± 8) 

IV (gender not specified, 

mean 26 y ± 9) 

• Epidural fentanyl (not 

reported) 

• IV (not reported) 

Pain scores, plasma 

fentanyl levels, side 

effects, respiratory 

depression 

"We conclude that when compared with 

continuous intravenous fentanyl infusion, 

continuous epidural fentanyl infusion offers no 

clinical advantages for the management of 

postoperative pain after knee surgery." 

Lovstad and Stoen, 

2001, Norway576 

Randomized 

study 

42 In-patients undergoing 

major orthopedic surgery 

(gender not specified, 

range 3-11 y) 

• Sevoflurane, epidural 

with bupivacaine and 

adrenaline (14) 

• Sevoflurane, epidural 

with bupivacaine, 

adrenaline, and 

fentanyl (16) 

• Propofol, epidural 

with bupivacaine and 

adrenaline (12) 

Pain, PONV 

"A satisfactory postoperative analgesia can be 

achieved with both epidural mixtures used in 

the study. Epidural fentanyl results in better 

analgesia, but significantly more PONV and 

more use of antiemetic drugs. Omitting 

epidural fentanyl results in less PONV, but 

gives less profound analgesia, which results in 

significantly increased need for additional 

treatment with i.v. opioids and 55–75% higher 

infusion doses of bupivacaine. The study could 

not show any significant difference between 

sevoflurane and propofol anaesthesia on 

PONV." 

Lubenow et al., 1994, 

US530 
– 

62 In-patients undergoing 

surgery with EA 

Continuous infusion (42%, 

mean 56.7 y ± 15.4) 

Patient-assisted (65%, 

mean 60.1 y ± 13.8) 

Epidural fentanyl and 

bupivacaine via: 

• Continuous infusion 

(31) 

• Patient-assisted (31) 

Adequacy of 

analgesia, amount of 

solution used, use of 

supplemental 

opioids, side effects, 

respiratory 

depression 

"Patient-assisted epidural analgesia can 

provide superior pain control as compared to 

continuous epidural infusions while also 

reducing opioid dosages. Despite the reduction 

in total analgesic administered no reduction in 

side effects was seen with this mode of 

administration." 
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Lutti et al., 2002, 

Brazil211 

Comparative 

study 

70 Patients undergoing 

knee ligament 

reconstruction surgery with 

postoperative PCEA 

Fentanyl (94%, mean 28.4 

y ± 8.74) 

Sufentanil (94%, mean 

28.51 y ± 7.69) 

Epidural bupivacaine plus:  

• Fentanyl (35) 

• Sufentanil (35) 

Pain, sedation, motor 

block, 

nausea/vomiting, 

pruritus 

"Epidural fentanyl or sufentanil in continuous 

epidural infusion and patient-controlled 

boluses in the doses used in this study have 

induced excellent postoperative analgesia. 

However, sufentanil caused more severe side 

effects than fentanyl." 

Lytle et al., 1991, US212 
Single-blind 

study 

15 In-patients undergoing 

total hip or knee 

replacement (20%, range 

30-87 y) 

• Epidural Fentanyl (5) 

• Fentanyl + 0.75% 

lidocaine (5) 

• Fentanyl + 1% 

lidocaine (5) 

Pain relief, rate of 

infusion, deep vein 

thrombosis, 

tachyphylaxis 

reaction, orthostatic 

hypotension, motor 

block 

"lidocaine can be used safely with epidural 

infusion of fentanyl in a continuous drip. 

Although no signs of tachyphylaxis, motor 

block, or toxicity from lidocaine occurred, 

combining lidocaine and fentanyl does not 

seem to have a synergistic effect. The use of 

fentanyl epidurally for 72 hours 

postoperatively, though, may provide 

continued improvement in blood flow to the 

lower extremities." 

Lytle et al., 1991, US213 
Retrospective 

analysis 

133 Patients undergoing 

surgery (31.6%, range 18-

90 y) 

• Continuous epidural 

fentanyl (133) 

Additional narcotic 

use, pain control, 

side effects, 

respiratory 

depression 

"The use of continuous epidural fentanyl 

provides postoperative pain relief with 

minimal side effects. The nursing staff and 

patients have expressed greater satisfaction 

with epidural fentanyl as compared with 

epidural morphine…We believe 

administration of epidural fentanyl by 

continuous infusion can be done safely on a 

general surgical floor." 
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Mackersie et al., 1991, 

US214 

Prospective 

study 

32 In-patients requiring 

pain control for multiple 

rip fractures 

Epidural (gender not 

specified, mean 49.3 y ± 

19) 

IV (gender not specified, 

mean 47.8 y ± 14) 

• Epidural fentanyl (15) 

• IV fentanyl (17) 

Pain relief, 

ventilatory function, 

arterial blood gases, 

side effects  

"Continuous epidural administration of opiates 

is highly effective and, until more comparative 

data are forthcoming, should remain the 

preferred analgesic method for patients at high 

risk of developing complications following 

multiple rib fractures." 

Madej and Strunin, 

1987, Canada215 

Random, 

double-blind 

50 In-patients who 

underwent cesarean section 

under epidural anesthesia 

(0%, age not specified) 

• Fentanyl (10) 

• Sufentanil 10 mcg 

(10) 

• Sufentanil 20 mcg 

(10) 

• Sufentanil 30 mcg 

(10) 

• Sufentanil 50 mcg 

(10) 

Duration of 

analgesia, side 

effects, excretion 

into breast milk, 

respiratory 

depression 

" Sufentanil offers no advantage over fentanyl 

for single bolus epidural administration in 

terms of increased duration or reduced side 

effects." 

Madhava Reddy et al., 

2019, India425 
– 

60 Patients undergoing 

single level lumbar spine 

surgery 

Fentanyl (70%, mean 42.7 

y ± 11.4) 

Clonidine (67%, mean 41.4 

y ± 8.4) 

Spinal bupivacaine plus:  

• Fentanyl (30) 

• Clonidine (30) 

Duration of 

analgesia and motor 

block, sedation, 

patient comfort, need 

for propofol 

infusion, 

hemodynamic 

variables 

"intrathecal fentanyl and clonidine are safe and 

effective in prone position when added to 

hyperbaric bupivacaine whereas clonidine is a 

better choice than fentanyl in providing 

intraoperative patient comfort and 

postoperative analgesia in patients undergoing 

single level spine surgery under spinal 

anaesthesia." 
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Maestroni et al., 2007, 

Italy216 

Prospective 

study 

73 In-patients undergoing 

RRP (gender and age not 

specified) 

• Epidural ropivacaine 

and fentanyl (48) 

• IV morphine (25) 

Hemodynamic 

variables, sedation, 

pain, nausea and 

vomiting 

" Results underlined a good analgesic cover in 

both groups. Advantages of epidural analgesia 

are represented by the use of smaller doses of 

opioids, fewer cardiocirculatory and 

respiratory side effects, lower incidence of 

nausea and vomit, early canalization and post-

operative mobilization." 

Mageed and El-

Ghoniemy, 2005, 

Egypt217 

– 

45 Patients undergoing 

elective open cardiac 

surgery (gender and age 

not specified) 

• IV (15) 

• IT fentanyl (15) 

• IT fentanyl + 

magnesium (15) 

Quality and duration 

of analgesia, time 

from admission to 

extubation, need for 

postoperative 

analgesics, 

hemodynamic 

variables 

"In conclusion, the use of combined intrathecal 

fentanyl and magnesium with low-dose of 

fentanyl/propofol infusion in patients 

undergoing open cardiac surgery provided 

superior haemodynamic stability, early 

extubation and effective postoperative 

analgesia. The use of intrathecal fentanyl-

magnesium can be recommended for fast track 

cardiac surgery." 

Mahon et al., 1999, 

UK531 

Randomized 

double-blind 

clinical trial 

95 In-patients scheduled 

for pulmonary resection 

(62.3%, range 41-77 y) 

• Epidural fentanyl (33) 

• Epidural fentanyl-

bupivacaine 0.1% (30) 

• Epidural fentanyl-

bupivacaine 0.2% (32) 

Quality of analgesia, 

total solution used, 

hemodynamic 

variables 

"We conclude that, in the early postoperative 

period, the addition of bupivacaine 0.1% 

improves fentanyl epidural analgesia in 

patients undergoing lung resection and is not 

associated with the disadvantages seen with 

the addition of bupivacaine 0.2%." 

Mahran and Ibrahim, 

2014, Egypt481 

Prospective 

randomized 

study 

50 In-patients with urinary 

bladder cancer undergoing 

radical cystectomy surgery 

Clonidine (56%, mean 

57.04 y ± 10.04) 

Fentanyl (52%, mean 59.16 

y ± 5.82) 

Epidural levobupivacaine 

plus:  

• Clonidine (25) 

• Fentanyl (25) 

Vital signs, pain, 

sedation, use of 

rescue analgesics, 

side effects 

"that both clonidine and fentanyl can be used 

as effective additive to epidural 

levobupivacaine for postoperative analgesia 

after radical cystectomy with no significant 

difference between them in analgesic, sedative 

effects and safety profile on adding each of 

them in doses not exceeding 20 mcg/h to 

epidural continuous levobupivacaine infusion. 

Future studies are needed to get more results 

about larger doses’ impact on patients’ overall 

satisfaction with their postoperative care." 
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Malek and Kurzova, 

2004, Czech 

Republic426 

– 

63 Patients undergoing 

surgical repair of hip 

fracture 

Fentanyl (29%, mean 70.1 

y ± 5.9) 

Sufentanil (38%, mean 

72.9 y ± 8) 

Control (29%, mean 74.1 y 

± 9.3) 

Bupivacaine plus:  

• Fentanyl (21) 

• Sufentanil (21) 

• Control: saline (21) 

Duration of 

analgesia, side 

effects, 

hemodynamic 

variables 

"Intrathecal fentanyl and sufentanil in our 

study significantly prolonged time to first 

request for analgesia and were safe to use even 

in old patients. Sufentanil appears to be more 

convenient because of longer analgesia and 

less postoperative nausea and vomiting." 

Malik et al., 2006, 

India218 

Prospective, 

randomized 

double-blind 

study 

60 In-patients undergoing 

elective orthopedic hip or 

lower limb surgery 

Butorphanol (87%, mean 

35.77 y ± 11.76) 

Fentanyl (90%, mean 34.53 

y ± 10.48) 

• Epidural butorphanol 

(30) 

• Epidural fentanyl (30) 

Duration of 

analgesia, 

hemodynamic 

variables, sedation, 

side effects 

"both butorphanol and fentanyl are effective 

and safe drugs for postoperative epidural 

analgesia with minor side effects. The duration 

of analgesia is longer with epidural 

butorphanol but is associated with sedation. 

Epidural fentanyl is associated with increased 

incidence of nausea and pruritus." 

Malleeswaran et al., 

2010, India532 

Prospective, 

double-blind, 

placebo-

controlled study 

60 In-patients with mild 

preeclampsia undergoing 

cesarean section 

Control (0%, mean 27 y ± 

3) 

Magnesium (0%, mean 26 

y ± 4) 

IT bupivacaine plus 

fentanyl and 

• Control (30) 

• Magnesium (30) 

Onset, duration and 

recovery of sensory 

and motor block, 

time to maximum 

sensory block, 

duration of 

anesthesia, 

postoperative 

analgesia 

requirements 

"The addition of intrathecal magnesium 

sulphate 50 mg to the combination of 

bupivacaine and fentanyl in patients with mild 

preeclampsia undergoing caesarean section 

prolongs the duration of analgesia and reduces 

postoperative analgesic requirements without 

additional side effects." 
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Marzouk et al., 2003, 

Egypt533 
– 

60 In-patients undergoing 

knee arthroscopic surgery 

with spinal analgesia 

(gender and age not 

specified) 

• Fentanyl (15) 

• Fentanyl + 25 mg 

magnesium (15) 

• Fentanyl + 50 mg 

magnesium (15) 

• Fentanyl + 100 mg 

magnesium (15) 

Pain, side effects, 

motor block, 

pethidine use 

"Our data indicate that the addition of MgSO4 

intrathecally prolongs spinal opioid analgesia 

in humans and it is safe even in high doses. 

Intrathecal N-methyl-D-aspartate antagonists 

could be of clinical importance for pain 

management." 

Massad et al., 2007, 

Jordan577 

Prospective 

double-blinded 

study 

67 In-patients receiving 

continuous epidural labor 

analgesia 

Fentanyl (0%, mean 29 y ± 

7) 

Meperidine (0%, mean 28 

y ± 6) 

Epidural bupivacaine plus:  

• Fentanyl (33) 

• Meperidine (34) 

Efficacy of 

analgesia, degree of 

motor block, 

hemodynamic 

variability, side 

effects, sedation, 

neonatal outcomes 

"Bupivacaine-meperidine in a continuous 

epidural infusion is as efficient as 

bupivacaine-fentanyl for pain relief during 

labor, but associated with a higher incidence 

of nausea and vomiting." 

Matsota et al., 2011, 

Greece219 

Comparative 

study 

60 In-patients receiving 

PCEA after cesarean 

section 

Levobupivacaine (0%, 

mean 31.6 y ± 4.8) 

Ropivacaine (0%, mean 

30.3 y ± 3.6) 

Ropivacaine plus fentanyl 

(0%, mean 30.4 y ± 4.0) 

• Levobupivacaine (not 

reported) 

• Ropivacaine (not 

reported) 

• Ropivacaine + 

fentanyl (not reported) 

Pain scores, sensory 

blockade, rescue 

analgesic 

requirements, 

hemodynamic 

parameters, side 

effects, total 

anesthetics 

" The combination of ropivacaine 0.15% with 

fentanyl 2 μg/ml appeared superior, since it 

provided higher patient satisfaction with 

statistically equal pain scores and local 

anaesthetic consumption." 

Matsutani et al., 2017, 

Japan427 

Prospective and 

randomized 

controlled study 

90 In-patients who 

underwent thoracotomy 

Epidural (58%, mean 66.3 

y ± 11.2) 

Pregabalin (62%, mean 

68.1 y ± 10) 

• PCEA ropivacaine 

and fentanyl (45) 

• Oral pregabalin (45) 

Severity of post-

thoracotomy pain 

"Pregabalin is considered to be a safe and 

effective treatment method which is an 

alternative to epidural analgesia for acute post-

thoracotomy pain." 



213 

 

Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Meininger et al., 2003, 

Germany428 

Prospective, 

randomized, 

double-blind 

study 

100 In-patients undergoing 

elective caesarian section 

Mepivacaine (0%, mean 

31.7 y ± 5.8) 

Mepivacaine plus fentanyl 

5 mcg (0%, mean 32.7 y ± 

5) 

Mepivacaine plus fentanyl 

10 mcg (0%, mean 33.4 y ± 

5.9) 

Mepivacaine plus 

sufentanil 2.5 mcg (0%, 

mean 31.4 y ± 3.6) 

Mepivacaine plus 

sufentanil 5 mcg (0%, 

mean 32 y ± 6.4) 

• Mepivacaine (20) 

• Mepivacaine plus 

fentanyl 5 mcg (20) 

• Mepivacaine plus 

fentanyl 10 mcg (20) 

• Mepivacaine plus 

sufentanil 2.5 mcg 

(20) 

• Mepivacaine plus 

sufentanil 5 mcg (20) 

Sensory, motor, and 

analgesic block; 

hemodynamic 

variables; neonatal 

outcomes 

"Combined intrathecal fentanyl or sufentanil 

markedly improved postoperative maternal 

analgesia with sufentanil 5 mcg providing the 

longest duration of complete and effective 

analgesia. Neonatal outcome was not affected 

by intrathecal opioid administration. Adverse 

effects within the first 72 hours after surgery 

were comparable in all groups." 

Meister et al., 2000, 

US534 
– 

50 In-patients receiving 

PCEA for labor (0%, mean 

27 y ± 6) 

PCEA fentanyl plus:  

• Ropivacaine (25) 

• Bupivacaine (25) 

Analgesia, local 

anesthetic use, motor 

block, patient 

satisfaction, side 

effects 

"In summary, using a PCEA technique, 

0.125% ropivacaine with fentanyl 2 mcg/mL 

produces excellent labor analgesia clinically 

indistinguishable from a similar concentration 

of bupivacaine/fentanyl, except that patients 

developed significantly less motor block with 

ropivacaine/fentanyl.” 

Melendez et al., 1989, 

US220 
– 

17 Patients undergoing 

thoracotomy or median 

sternotomy for non-cardiac 

surgery (53%, range 18-73 

y) 

• Epidural fentanyl (17) 

Pain scores, arterial 

blood gases, 

respiratory 

depression 

"Lumbar epidural fentanyl is a safe and 

practical alternative to thoracic epidural 

analgesia in the post-thoracic surgical patient." 
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Mhyre, 2008, US535 
Randomized 

controlled trial 

7 In-patients with single-

gestation uncomplicated 

pregnancies (0%, age not 

specified) 

Epidural bupivacaine plus:  

• Hydromorphone (2) 

• Fentanyl (5) 

Pain on VAS 

"To conclude, epidural hydromorphone 100 

mcg might deliver rapid onset of labor 

analgesia, but in order to achieve this effect, it 

probably requires sufficient doses of co-

administered local anesthetic with or without 

other adjuvants." 

Misiran and Yahaya, 

2013, Malaysia536 

Prospective 

randomized 

single-blinded 

study 

70 In-patients undergoing 

total knee or hip 

replacement 

Ropivacaine (17.1%, mean 

63.3 y ± 11.4) 

Levobupivacaine (20%, 

mean 66.1 y ± 8.0) 

CSE anesthesia with 

bupivacaine and fentanyl, 

followed by PCEA 

fentanyl plus:  

• Ropivacaine (35) 

• Levobupivacaine (35) 

Analgesic 

consumption, 

demand dosing, and 

quality of 

postoperative 

analgesia 

"both PCEA using ropivacaine 0.165% with 

fentanyl 2.0μg/ml and levobupivacaine 

0.125% with fentanyl 2.0 μg/ml provided 

effective postoperative analgesia within the 

first 48 hours of major lower limb orthopaedic 

surgery despite clinically significant dose 

difference." 

Mitra et al., 2015, 

India537 

Prospective, 

randomized and 

double blind 

60 In-patients in early 

spontaneous labor 

requesting labor analgesia 

Bupivacaine (0%, mean 

26.03 y ± 3.11) 

Ropivacaine (0%, mean 

25.9 y ± 2.36) 

PCEA fentanyl plus: 

• Bupivacaine (30) 

• Ropivacaine (30) 

Pain scores, total 

drug consumption, 

motor blockade, 

neonatal outcomes 

"0.1% ropivacaine or 0.1% bupivacaine with 

fentanyl 2μg/ml used during labour analgesia 

by PCEA were equally effective for 

controlling the labour pain, without any 

significant difference in mode of delivery, side 

effects or neonatal outcome." 
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Mohamed et al., 2012, 

Egypt429 

Randomized, 

double-blind 

trial 

90 In-patients undergoing 

major abdominal cancer 

surgery 

Dexmedetomidine + 

fentanyl (36%, mean 44.43 

y ± 1.57) 

Dexmedetomidine (40%, 

mean 44.5 y ± 1.5) 

Control (33%, mean 43.83 

y ± 1.6) 

IT bupivacaine plus: 

• Dexmedetomidine + 

fentanyl (30) 

• Dexmedetomidine 

(30) 

• Control (30) 

Hemodynamic 

variables, sedation, 

pain, time to first 

analgesic request, 

tramadol 

consumption, serious 

adverse effects 

"Furthermore, the intrathecal addition of 25 μg 

fentanyl has no valuable clinical effect." 

Mohan et al., 2016, 

US482 
Case series 

33 Out-patients with 

chronic noncancer pain 

receiving fentanyl with 

bupivacaine via intrathecal 

drug delivery system 

(IDDS; gender and age not 

specified) 

• IT fentanyl AND 

bupivacaine (33) 

Change in pain 

scores 

"We saw significant improvement in pain 

scores with IDDS on 'fentanyl with 

bupivacaine' as compared to pain scores 

'before IDDS' and also as compared to 'IDDS 

with hydromorphone or morphine'. The 

limitations include this being retrospective 

study. Further prospective studies for 

comparative effectiveness recommended." 

Moore and Fragneto, 

1994, US221 
– 

34 In-patients choosing 

epidural anesthesia for 

cesarean section (0%, age 

not specified) 

• Chloroprocaine (not 

reported 

• Lidocaine with 

epinephrine (not 

reported) 

All patients received 

continuous epidural 

fentanyl PCA for post-

cesarean analgesia 

Efficacy of 

analgesia, side 

effects 

"continuous epidural fentanyl PCA provides 

effective postcaesarian analgesia in patients 

who have received epidural anesthesia with 2-

chloroprocaine. The analgesia obtained is 

similar to that received by patients who have 

undergone epidural anesthesia with lidocaine." 
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Moore et al., 1997, 

US222 
– 

16 In-patients scheduled to 

undergo cesarean delivery 

with epidural 2-

chloroprocaine (0%, age 

not specified) 

• PCEA fentanyl (not 

reported) 

• IV PCA fentanyl (not 

reported) 

Pain scores, total 

fentanyl used, side 

effects 

"Both epidural and fentanyl PCA provide 

satisfactory postcesarean analgesia following 

epidural 2-chloroprocaine. However, patients 

receiving epidural fentanyl PCA required less 

drug while achieving better analgesia with 

lower pain scores, suggesting the analgesic 

effect is mediated (at least in part) at the spinal 

level and cannot be explained primarily by 

systemic absorption." 

Morimoto et al., 1995, 

US223 

Retrospective 

study 

85 In-patients undergoing 

proctocolectomy and ileal 

pouch-anal canal 

anastomosis (38.8%, range 

14-59 y) 

All patients received IV 

morphine on request 

• Epidural fentanyl (44) 

• Control (41) 

Need for nasogastric 

suction and IV 

fluids, discharge of 

fecal content, return 

to oral intake, length 

of hospitalization 

"epidural fentanyl analgesia shortens 

postoperative ileus in patients undergoing ileal 

pouch-anal canal anastomosis compared to 

controls receiving morphine on demand. The 

mechanism for this advantage of epidural 

fentanyl is unclear." 

Moslemi et al., 2015, 

Iran224 

Randomized 

controlled trial 

90 In-patients undergoing 

major gynecologic 

oncologic surgery 

PCA IV (0%, mean 53.8 y 

± 11.4) 

PCEA (0%, mean 49.9 y ± 

8.8) 

• IV PCA with fentanyl, 

pethidine, and 

ondansetron (45) 

• PCEA fentanyl and 

bupivacaine (45) 

Pain at rest 

"PCEA and IV PCA are effective in pain relief 

after major gynaecological cancer surgeries, 

especially when combination therapy with low 

dose agents is used. It appears that PCEA is 

superior in pain relief with less sedation 

effects." 
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Motiani et al., 2010, 

India225 

Prospective, 

randomized 

double-blind 

study 

90 Patients undergoing 

elective, major orthopedic 

surgery 

Sufentanil (73%, mean 

37.1 y ± 13.5) 

Fentanyl (77%, mean 37.3 

y ± 15.6) 

Control (77%, mean 39.1 y 

± 12.9) 

Bupivacaine plus: 

• Sufentanil (30) 

• Fentanyl (30) 

• Control: saline (30) 

Onset and duration 

of sensory and motor 

block, pain scores, 

side effects 

"Intrathecal sufentanil (5 mcg) and fentanyl 

(25 mcg), as adjuvants lead to an earlier onset 

and prolonged duration of sensory block. The 

duration of effective analgesia with intrathecal 

sufentanil and fentanyl as adjuvants to 

hyperbaric bupivacaine is longer than that of 

bupivacaine alone." 

Mulroy et al., 2000, 

US483 

Prospective, 

randomized 

comparison 

48 Patients undergoing 

outpatient knee arthroscopy 

GA (56%, mean 42 y ± 14) 

Epidural (69%, mean 42 y 

± 13) 

SA (63%, mean 46 y ± 13) 

• GA with propofol and 

nitrous oxide (16) 

• Epidural lidocaine, 

epinephrine, and 2-

chloroprocaine (16) 

• SA procaine and 

fentanyl (16) 

Recovery time, OR 

turnover time, 

satisfaction, side 

effects 

"Further study will be needed to identify an 

appropriate spinal anesthetic that would 

produce discharge times equivalent to the 

results obtained with general or epidural 

anesthesia in this setting. Either general or 

epidural anesthesia provide satisfactory 

anesthesia for outpatient knee arthroscopy and 

the choice of anesthetic technique may be 

primarily dependent on the patient’s desire to 

be alert and participatory during the surgical 

procedure." 

Murakawa et al., 1987, 

US226 
– 

5 In-patients receiving 

epidural labor analgesia 

(0%, mean 22.2 y ± 1.7) 
• Epidural fentanyl (5) 

Pain intensity and 

relief, maternal side 

effects and vital 

signs, Apgar scores 

"We conclude that epidural administration of 

fentanyl was safe and effective in providing 

good pain relief with rapid onset, relatively 

short duration of action, and without any 

adverse effect on the mother, fetus or the 

neonate. These findings might have 

implications in high risk patients in which a 

hypotensive response after epidural local 

anesthetics might be detrimental to the mother 

and the neonate." 
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Murphy et al., 1991, 

UK227 

Prospective 

randomized pilot 

study 

85 In-patients receiving 

epidural labor analgesia 

(0%, mean 26 y ± 5) 

• Bupivacaine-only (42) 

• Bupivacaine with 

fentanyl as needed 

(43) 

Maternal 

satisfaction, 

perception of 

analgesia, side 

effects, 

psychological state, 

frequency of 

normal/operative 

delivery, neonatal 

wellbeing 

“Using fentanyl with bupivacaine significantly 

reduced the requirement for bupivacaine 

without compromising analgesia.” 

Naulty et al., 1985, 

US228 

Double-blind, 

randomized 

dose-response 

study 

30 In-patients scheduled 

for elective repeat 

caesarian delivery (0%, age 

not specified) 

Epidural bupivacaine 

followed by doses of 

fentanyl at:  

• 0 mcg (5) 

• 12.5 mcg (5) 

• 25 mcg (5) 

• 50 mcg (5) 

• 70 mcg (5) 

• 100 mcg (5) 

Onset, efficacy and 

duration of pain 

relief, sensory and 

motor blockade, side 

effects 

"Because of the short, predictable nature of the 

effects produced by fentanyl, we have found 

that the analgesia produced by 50 mcg of 

epidural fentanyl is useful in postcaesarian 

patients.... If a longer duration of action is 

required, repeat injections of 50 mcg of 

fentanyl, right after the initial analgesia 

disappears, will produce further analgesia." 

Nayagam et al., 2014, 

India430 

Prospective 

randomized 

double-blind 

study 

150 Patients undergoing 

elective lower abdominal 

surgeries 

Fentanyl (67%, mean 40.99 

y ± 14.85) 

Dexmedetomidine (76%, 

mean 40.88 y ± 13.45) 

IT bupivacaine plus:  

• Fentanyl (75) 

• Dexmedetomidine 

(75) 

Time to reach T10 

sensory blockade, 

time to reach peak 

sensory block level, 

time to two segment 

regression, degree of 

motor blockade, 

side-effects, 

perioperative 

analgesic 

requirements 

"Fentanyl and dexmedetomidine along with 

low dose bupivacaine provided adequate 

anaesthesia for all lower abdominal surgeries 

with haemodynamic stability. However, the 

clinical advantage of dexmedetomidine over 

fentanyl is that it facilitates the spread of the 

block and offers prolonged post-operative 

analgesia compared to fentanyl." 
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Negi et al., 2014, 

India431 

Prospective, 

double-blind 

randomized 

study 

60 In-patients scheduled 

for elective live related 

renal transplantation 

Dexmedetomidine (83%, 

mean 34.33 y ± 9.77) 

Fentanyl (73%, mean 35.8 

y ± 10.35) 

IV study agent followed by 

epidural study agent with 

ropivacaine:  

• Dexmedetomidine 

(30) 

• Fentanyl (30) 

Preoperative 

sedation, peri-

operative 

hemodynamics, end 

tidal anesthetic agent 

requirement, peri-

operative fluid 

requirement, need 

for vasopressors, 

blood loss, early 

graft function 

"Dexmedetomidine-based anaesthetic regimen 

versus fentanyl-based anaesthesia provided 

appropriate anxiolysis and analgesia for 

conducting invasive procedures and 

subsequent epidural administration of these 

agents reduced anaesthetic requirement and 

prolonged postoperative analgesia without 

compromising hemodynamics and respiratory 

parameters. Further dose finding studies can 

be conducted in kidney transplant recipients." 

Nelson et al., 2002, 

US578 
– 

75 In-patients undergoing 

labor 

Phase I (0%, age not 

reported) 

 

Phase II:  

Fentanyl (0%, mean 25 y ± 

6) 

Sufentanil (0%, mean 25 y 

± 5) 

• Phase I: Fentanyl (20)  

 

Phase II:  

• Fentanyl (29) 

• Sufentanil (26) 

Pain relief; side 

effects; block height; 

maternal 

hemodynamics; fetal 

heart rate 

"The relative potency of intrathecal sufentanil 

to fentanyl for labor analgesia is 4.4:1. When 

using intrathecal opioids alone for early labor 

analgesia, 8 mcg sufentanil produces labor 

analgesia lasting approximately 25 min longer 

than from 36 mcg fentanyl, without a 

statistically significant increase in side effects. 

However, when making a choice between 

fentanyl and sufentanil, one must consider 

other important factors, such as the higher cost 

of sufentanil and the greater risk of dosing 

error due to the higher potency of sufentanil 

compared with fentanyl." 
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New et al., 2014, US229 Case series 

7 In-patients with Sickle 

Cell Disease (14%, mean 

15.4 y ± 3.7) 

• Epidural fentanyl and 

bupivacaine; then 

changed to morphine 

(1) 

• Epidural fentanyl, 

bupivacaine, and 

clonidine; then 

changed to fentanyl 

and clonidine (1) 

• Epidural fentanyl and 

clonidine (1) 

• Epidural fentanyl and 

bupivacaine (1) 

• Epidural 

hydromorphone, 

bupivacaine, and 

clonidine; then 

changed to 

bupivacaine and 

clonidine (1) 

• Epidural 

hydromorphone, 

bupivacaine, and 

clonidine; then 

changed to 

hydromorphone and 

clonidine (1) 

Pain scores; 24-hour 

morphine equivalent 

both pre- and post-

epidural 

"Continuous epidural analgesia is an 

alternative to continuing intravenous opioids 

in sickle cell disease patients with refractory 

pain, and may reduce opioid-related side 

effects and facilitate transition to oral 

analgesics." 
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Ngamprasertwong et 

al., 2007, Thailand432 

Prospective, 

randomized 

single-blinded 

controlled study 

50 Patients requesting 

labor analgesia 

CSE (0%, mean 25.9 y ± 

5.5) 

Epidural (0%, mean 26.3 y 

± 6.4) 

All patients received 

epidural infusion of 

bupivacaine and fentanyl 

after bolus of:  

• CSE with 

subarachnoid fentanyl 

(25) 

• Epidural bupivacaine 

(25) 

Time to first pain 

free contraction, 

need for additional 

epidural bolus, 

motor blockade, side 

effects 

"Intrathecal fentanyl as part of CSE did not 

produce statistically a significant faster onset 

compared to epidural bupivacaine bolus. Most 

of the patients in the CSE group required 

epidural bolus after intrathecal fentanyl with a 

higher incidence of pruritus." 

Ngiam and Chong, 

1998, Singapore230 
– 

55 In-patients undergoing 

non-emergency caesarean 

section 

Fentanyl plus bupivacaine 

(0%, mean 31.2 y ± 4.6) 

Sufentanil plus bupivacaine 

(0%, mean 31.2 y ± 6.4) 

Bupivacaine (0%, mean 

31.9 y ± 4.6) 

• Fentanyl plus 

bupivacaine (18) 

• Sufentanil plus 

bupivacaine (20) 

• Bupivacaine (17) 

Duration of 

analgesia; need for 

intraoperational 

analgesics; incidence 

of desaturation; side 

effects 

"The addition of 10 mcg of sufentanil and 15 

mcg of fentanyl to 7.5 mg bupivacaine 

prolonged the duration of effective analgesia 

and improved intra-operative analgesia. 

However, the incidence of pruritus and 

episodes of desaturation were increased more 

with 10 mcg sufentanil than with 15 mcg 

fentanyl." 

Nguyen et al., 2016, 

US231 

Nguyen et al., 2009, 

US607 

Prospective 

case-matched, 

observational 

study 

90 In-patients undergoing 

elective surgery (29%, 

mean 52 y ± 13) 

• Epidural 

hydromorphone (30) 

• Epidural fentanyl (60) 

Pain at rest and 

during activity on 

VAS; need for 

intravenous opioids 

or increase in 

infusion rate; blood 

pressure and other 

epidural-related 

complications 

"FENT patients had better intraoperative urine 

output and tended to have less repeated 

episodes of hypotension. FENT epidural 

patients also had less excessive sedation and 

unresponsiveness in this closely case-matched 

surgical population and required less pain 

rescue maneuvers. Thus, these findings favor 

FENT over HM as the epidural opioid of 

choice." 
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Niemi et al., 1993, 

Finland433 

Double blind, 

randomized 

study 

60 In-patients undergoing 

hip arthroplasty (26.7%, 

range 52-85 y) 

• IT fentanyl infusion 

(20) 

• IT morphine infusion 

(20) 

• IT morphine bolus 

(20) 

Supplemental 

opioids, urinary 

bladder 

catheterization, side 

effects 

"We conclude that intrathecal infusion of 120 

mcg of fentanyl in 24 h was insufficient for 

analgesia after hip arthroplasty, and that some 

of these patients experienced side effects 

typical for spinal opioid treatment (e.g., 

pruritus)." 

Nigam et al., 2017, 

India434 

Prospective, 

randomized, 

placebo-

controlled 

double-blind 

clinical study 

60 In-patients undergoing 

elective lower abdominal 

and lower limb surgeries 

under epidural anesthesia 

Fentanyl (50%, mean 35.73 

y ± 7.77) 

Clonidine (57%, mean 

32.73 y ± 6.71) 

Epidural ropivacaine plus:  

• Fentanyl (30) 

• Clonidine (30) 

Onset of analgesia, 

maximum level of 

sensory blockade, 

complete motor 

blockade, 

hemodynamic, time 

to two‐segment 

regressions, time for 

rescue analgesia, 

time to complete 

motor recovery, side 

effects 

"Addition of clonidine to epidural ropivacaine 

provides superior analgesia than the addition 

of fentanyl to epidural ropivacaine without 

much difference in side effect profile." 

Noble et al., 1991, 

UK232 

Randomized, 

double-blind 

controlled 

clinical trial 

45 In-patients undergoing 

elective cesarean section 

under extradural anesthesia 

(0%, range 18-36 y) 

Extradural bupivacaine 

plus:  

• Adrenaline (15) 

• Fentanyl (15) 

• Adrenaline + fentanyl 

(15) 

Time to bilateral 

analgesia of T6 or 

higher, need for 

intraoperative 

analgesic 

supplements, 

observer rating of 

intraoperative 

analgesia, patient 

assessment of 

analgesia 

"In conclusion, this study has failed to 

demonstrate a clinically significant reduction 

in time to an acceptable level of analgesia for 

Caesarean section. However, fentanyl 

supplementation was associated with greater 

maternal comfort and a reduced requirement 

for analgesics during operation." 
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Oden and Karagianes, 

1991, US579 
Case report 

1 In-patient presenting with 

a diagnosis of acute 

cholecystitis (100%, 85 y) 
• Epidural fentanyl (1) 

ECG readings, CPK 

levels 

"patients at high risk for postoperative 

myocardial ischemia who are treated with 

spinal opioids analgesics may be at risk for the 

masking of myocardial ischemia pain by the 

analgesic effects of the spinally administered 

opiates. In these patients, a high index of 

suspicion must be maintained, and they should 

have increased surveillance to enhance their 

safety. Surveillance may include appropriate 

ECG monitoring, preferably with on-line ST 

segment analysis and observation for 

secondary manifestations of myocardial 

ischemia such as decreased blood pressure or 

cardiac output, dyspnea, or increased 

pulmonary artery wedge pressure." 

O'Donnell et al., 2010, 

Canada233 

Randomized 

controlled trial 

34 In-patients undergoing 

outpatient unilateral knee 

arthroscopy under SA 

Mepivacaine + fentanyl 

(53%, mean 50.5 y ± 15.9) 

Mepivacaine (47%, mean 

42.7 ± 14.7) 

• Mepivacaine + 

fentanyl (17) 

• Mepivacaine (17) 

Recovery time, 

duration of sensory 

blockade, time to 

ambulation, 

neurological 

dysfunction 

"the addition of 10 mcg of fentanyl to 30 mg 

of isobaric mepivacaine 1.5% produces 

reliable spinal anesthesia, hastens block 

regression, shortens stay in Phase I recovery, 

and enables earlier ambulation for outpatients 

undergoing unilateral arthroscopic surgery of 

the knee when compared with administering 

45 mg isobaric mepivacaine 1.5% alone." 
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Okamoto et al., 1996, 

Japan234 
– 

45 In-patients undergoing 

orthopedic surgery of the 

lower extremities with a 

tourniquet 

Epidural (gender not 

specified, mean 48.6 y ± 

12.3) 

IV (gender not specified, 

mean 50.1 y ± 20.9) 

Control (gender not 

specified, mean 49.2 y ± 

18.1) 

All patients received 2% 

lidocaine for anesthesia 

plus:  

• Epidural fentanyl (15) 

• IV fentanyl (15) 

• Control (15) 

Severity of 

tourniquet pain, 

blood pressure at 

time of tourniquet 

application, 

supplemental 

analgesic 

requirements, side 

effects 

"We recommend prophylactic epidural 

fentanyl combined with 2 % lidocaine to 

reduce the development of tourniquet pain in 

patients undergoing orthopedic surgery of the 

lower extremities." 

Owen et al., 1993, 

Australia235 
– 

43 In-patients undergoing 

elective upper-abdominal 

surgery (gender not 

specified) 

Continuous infusion (mean 

54 y ± 12) 

PCA (gender not specified, 

mean 54 y ± 17) 

PCA plus continuous 

infusion (mean 48 y ± 15) 

Epidural fentanyl 

administered as:  

• Continuous infusion 

(15) 

• PCA (12) 

• PCA + continuous 

infusion (16) 

Oxygen saturation, 

fentanyl 

consumption, pain, 

sedation 

"Overall, self-administered fentanyl appears to 

cause less oyhaemoglobin desaturation than 

nurse administered analgesia without any loss 

of analgesic effec.t" 
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Owen et al., 2000, 

Turkey538 
– 

45 In-patients in active 

labor receiving SA 

Control (0%, mean 26 y ± 

4) 

Clonidine (0%, mean 27 y 

± 4) 

Clonidine plus neostigmine 

(0%, mean 26 y ± 5) 

Spinal bupivacaine + 

fentanyl via CSE 

technique plus:  

• Control (15) 

• Clonidine (15) 

• Clonidine and 

neostigmine (15) 

Duration of 

analgesia, pain 

scores, block 

characteristics, 

maternal vital signs, 

Apgar scores, 

maternal satisfaction, 

side effectts  

"We found that the combination of clonidine 

and neostigmine increased the duration of 

labor analgesia by 83% when added to IT BF 

but was associated with more nausea. Multiple 

drug combinations may be useful in extending 

labor analgesia as part of the CSE technique; 

however, caution must be exercised to prevent 

drug contamination and dilution errors, and 

larger studies are needed to further evaluate 

side effects." 

Ozcan et al., 2016, 

Turkey580 

Prospective, 

randomized 

clinical 

comparative 

study 

60 In-patients undergoing 

laparoscopic 

cholecystectomy under GA 

and thoracic EA 

Saline (47%, mean 53.77 y 

± 12.25) 

Fentanyl (47%, mean 52.75 

y ± 11.82) 

Bupivacaine (40%, mean 

55.22 y ± 12.61) 

Levobupivacaine (47%, 

mean 54.55 y ± 11.16) 

• Epidural saline (15) 

• Epidural fentanyl (15) 

• Epidural bupivacaine 

+ fentanyl (15) 

• Epidural 

levobupivacaine + 

fentanyl (15) 

Hemodynamic 

variables, oxygen 

saturation, pain 

scores, IL-6 levels 

"Combined general anesthesia and TEA 

provided pain control and hemodynamic 

stability more efficiently during the first 24 h 

of the intraoperative and postoperative period 

by suppressing cytokine levels. However, we 

determined that this effect was more obvious 

with the local anesthetic and opioid 

combination." 

Ozdemir et al., 2010, 

Turkey236 

Prospective, 

double-blinded 

40 Patients undergoing 

urologic surgery under SA 

(gender and age not 

specified) 

• Levobupivacaine (not 

reported) 

• Levobupivacaine + 

fentanyl (not reported) 

Hemodynamic 

variables, motor 

block, time to first 

postoperative 

analgesia 

requirement 

"both intrathecal 7.5 mg levobupivacaine and 

6 mg levobupivacaine + 25 μg fentanyl 

provided sufficient anesthesia for short 

urologic surgery. In opioid added group, 

recovery was faster than the other group." 
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Paech et al., 1989, New 

Zealand237 

Randomized, 

double-blind 

study 

55 In-patients receiving 

cesarean section 

Pethidine (0%, mean 29 y 

± 5) 

Fentanyl (0%, mean 30 y ± 

6) 

• Epidural pethidine 

(23) 

• Epidural fentanyl (27) 

Quality and duration 

of analgesia, side 

effects 

"By virtue of a slightly faster onset of action, 

epidural fentanyl 100 mcg offers a small 

clinical advantage over pethidine 50 mg in this 

setting." 

Paech, 1993, 

Australia496 

Randomized, 

blinded study 

66 In-patients in 

established labor 

Group 1 (0%, median 28 y 

[IQR 25-32]) 

Group 2 (0%, median 29 y 

[IQR 20-34]) 

Group 3 (0%, median 27 y 

[IQR 20-32]) 

• Group 1: bupivacaine 

0.25% (23) 

• Group 2: bupivacaine 

0.125% plus fentanyl 

(23) 

• Group 3: bupivacaine 

0.0625% plus fentanyl 

and adrenaline (20) 

Quality of analgesia 

"Although all solutions provided effective pain 

relief for PCEA during labour, the use of a 

low-dose bupivacaine-fentanyl combination 

offers clinical advantages and further 

evaluation of such solutions is warranted." 

Paech et al., 1997, 

Australia539 

Randomized, 

double-blind, 

dose-finding 

trial 

92 Patients undergoing 

abdominal gynecologic 

surgery with postoperative 

epidural infusion 

No clonidine (0%, mean 53 

y ± 17) 

Clonidine 10 mcg/hour 

(0%, mean 54 y ± 15) 

Clonidine 15 mcg/hour 

(0%, mean 47 y ± 13) 

Clonidine 20 mcg/hour 

(0%, mean 49 y ± 13) 

Epidural bupivacaine and 

fentanyl plus:  

• No clonidine (22) 

• Clonidine 10 mcg/hr 

(24) 

• Clonidine 15 mcg/hr 

(24) 

• Clonidine 20 mcg/hr 

(22) 

Analgesia at rest, 

pain with coughing, 

sedation, side 

effects, time to 

ambulation, 

satisfaction with 

analgesia 

"high-quality analgesia after abdominal 

surgery produced by postoperative epidural 

bupivacaine and fentanyl was further enhanced 

by the addition of epidural clonidine at 20 

mcg/h but not by lower dose rates.” 
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Paech and Westmore, 

1994, Australia540 

Randomized, 

double-blinded 

controlled 

clinical trial 

80 In-patients undergoing 

major abdominal 

gynecological surgery and 

receiving postoperative 

epidural infusion (0%, 

range 41-67 y) 

• Epidural fentanyl (40) 

• Epidural fentanyl-

bupivacaine (40) 

Analgesia, fentanyl 

utilization, side 

effects, lower-limb 

weakness, time to 

ambulation 

"We concluded that, in this patient population, 

the addition of 0.1% bupivacaine to a thoracic 

epidural fentanyl infusion was beneficial in the 

early postoperative period." 

Palmer et al., 1998, 

US238 
– 

84 In-patients receiving 

intrathecal fentanyl as part 

of a CSE technique in 

active labor 

5 mcg (0%, mean 25 y ± 7) 

10 mcg (0%, mean 22 y ± 

5) 

15 mcg (0%, mean 23 y ± 

4) 

20 mcg (0%, mean 23 y ± 

6) 

25 mcg (0%, mean 24 y ± 

6) 

35 mcg (0%, mean 25 y ± 

8) 

45 mcg (0%, mean 23 y ± 

5) 

IT fentanyl at dose of:  

• 5 mcg (12) 

• 10 mcg (12) 

• 15 mcg (12) 

• 20 mcg (12) 

• 25 mcg (12) 

• 35 mcg (12) 

• 45 mcg (12) 

Pain scores, duration 

of analgesia, blood 

pressure, side 

effects, fetal heart 

rate 

" Based on our observations of mean duration 

of analgesia, there does not appear to be any 

benefit to increasing the dose beyond 25 mcg." 
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Palmer et al., 1999, 

US239 
– 

90 In-patients receiving 

labor analgesia as part of a 

CSE technique 

Fentanyl (0%, mean 24 y ± 

5) 

Fentanyl plus bupivacaine 

1.25 mg (0%, mean 25 y ± 

6) 

Fentanyl plus bupivacaine 

(0%, mean 22 y ± 5) 

• IT fentanyl (30) 

• IT fentanyl + 

bupivacaine 1.25 mg 

(30) 

• IT fentanyl + 

bupivacaine 2.5 mg 

(30) 

Onset and duration 

of analgesia, muscle 

strength, fetal heart 

rate  

"The addition of 2.5 mg isobaric bupivacaine 

to 25 mcg fentanyl for intrathecal labor 

analgesia modestly increases duration and 

speeds onset of analgesia compared with plain 

intrathecal fentanyl." 

Panwar et al., 2017, 

India541 

Prospective, 

randomized, 

double-blinded 

trial 

60 In-patients who 

underwent unilateral TKR 

surgery with postoperative 

epidural analgesia 

Clonidine (53.3%, mean 

54.5 y ± 6.1) 

Control (56.7%, mean 54.1 

y ± 7.4) 

Epidural ropivacaine and 

fentanyl plus:  

• Clonidine (30) 

• Control (30) 

Pain intensity at rest 

and in motion, total 

amount of epidural 

analgesic solution 

consumed, motor 

block (Bromage 

scale), sedation 

"We conclude that clonidine 2 μg/mL when 

added to ropivacaine 2 mg/mL and fentanyl 2 

μg/mL augmented the postoperative epidural 

analgesia and provided better haemodynamic 

stability in patients of total knee replacement 

surgery without other significant side effects." 

Parate et al., 2015, 

India240 

Prospective, 

randomized, 

double-blind, 

placebo-

controlled study 

64 In-patients undergoing 

elective cesarean section 

under epidural anesthesia 

Saline (0%, mean 24.3 y ± 

3.3) 

Fentanyl (0%, mean 25.2 y 

± 4.4) 

Epidural bupivacaine plus:  

• Saline (32) 

• Fentanyl (32) 

Quality of 

intraoperative 

analgesia / patient 

satisfaction 

"We conclude that addition of low dose 

fentanyl to epidural 0.5% bupivacaine reduced 

the need of supplementary intraoperative 

analgesics and prolonged duration of 

postoperative analgesia. The onset of 

analgesia, volume required to achieve T6 level 

and duration of motor block remain 

unaffected. Epidural fentanyl did not affect 

neonatal outcome but further evaluation is 

needed while using this technique in mothers 

with compromised fetuses." 
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Park et al., 2017, South 

Korea435 

Randomized 

controlled trial 

57 In-patients scheduled 

for extensive orthopedic 

surgery of the lower 

extremities with 

postoperative EA (54.4%, 

range 3.1-12.0 y) 

Epidural ropivacaine plus:  

• Fentanyl (30) 

• Dexmedetomidine 

(30) 

Consumption of 

epidural ropivacaine 

and postoperative 

pain intensity 

"The use of dexmedetomidine as an epidural 

adjuvant had a significantly greater analgesic 

and local anesthetic-sparing effect, compared 

to fentanyl, in the early postoperative period in 

children undergoing major orthopedic lower 

extremity surgery." 

Parker et al., 2002, 

US241 

Randomized, 

double-blind 

study 

44 In-patients who 

requested epidural labor 

analgesia 

Control (0%, mean 26 y ± 

7) 

Hydromorphone (0%, 

mean 27 y ± 6) 

Epidural fentanyl plus 

• Saline (22) 

• Hydromorphone (22) 

Pain (VAS scores); 

motor block 

(modified Bromage 

motor scale scores) 

"We have demonstrated satisfactory results 

with epidural fentanyl after a lidocaine and 

epinephrine test dose for the management of 

labouring patients. Adding hydromorphone 

300 μg does not prolong the analgesic 

duration. When performing an ambulatory 

epidural in early labour, after a lidocaine and 

epinephrine test dose, we found no advantage 

in adding hydromorphone 300 μg to fentanyl." 

Patil et al., 2018, 

India542 

Randomized, 

prospective, 

double-blind 

study 

60 In-patients undergoing 

major abdominal surgery 

(gender not specified, 

range 18-65 y) 

Continuous epidural 

infusion of fentanyl with:  

• Bupivacaine (30) 

• Ropivacaine (30) 

Hemodynamic 

parameters, pain 

(VAS score), motor 

block (Bromage 

score), level of 

sensory block 

(assessed by 

pinprick) 

"Both ropivacaine and bupivacaine in the 

concentration of 0.125% with fentanyl 1 

mcg/ml are equally safe, with minimal motor 

block and are effective in providing 

postoperative analgesia." 
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Patra et al., 2005, 

India242 

Randomly 

allocated, 

double-blind 

study 

75 In-patients scheduled 

for short endoscopic 

urological surgeries under 

SA 

Bupivacaine (84.0%, mean 

55.6 y ± 18.6) 

Bupivacaine 7.5 mg plus 

fentanyl (84.0%, mean 56.1 

y ± 15.8) 

Bupivacaine 5 mg plus 

fentanyl (96.0%, mean 63.0 

y ± 12.2) 

• Bupivacaine (10) 

• Bupivacaine 7.5 mg 

plus fentanyl (25) 

• Bupivacaine 5 mg 

plus fentanyl (25) 

Sensory block 

(pinprick method), 

motor block 

(modified 

Bromage/myotome 

score), pain (visual 

analog score) 

"To conclude, addition of fentanyl to 

bupivacaine provides adequate surgical 

anaesthesia, an ideal peak sensory block height 

and significantly reduces duration of both 

sensory and motor blockade, with no 

significant adverse effects apart from pruritis, 

facilitating early discharge of patients. The 

technique was found suitable for day-care 

endoscopic urological surgery." 

Patt and Reddy, 1996, 

US243 
Case report 

1 Out-patient requiring a 

diagnostic coeliac plexus 

block after referral for 

evaluation and treatment of 

abdominal and back pain 

(100%, 76 y) 

• One day, 100 mcg 

fentanyl + 2 mg 

midazolam, 

intravenously, then 10 

mL 0.25% 

bupivacaine, 

epidurally; the next 

day was 100 mcg 

fentanyl, epidurally 

Pain, neurologic 

deficit 

"Epidural fentanyl is suggested as a viable 

means to facilitate coeliac block when an 

anterior approach is not feasible and the 

patient's physical status precludes the use of 

potent systemic analgesics." 

Pirat et al., 2002, 

Turkey484 

Randomized, 

prospective, 

controlled study 

30 In-patients scheduled 

for surgical repair of 

congenital heart defects 

(66.7%, range 6-72 

months) 

• IV fentanyl (10) 

• IT fentanyl (10) 

• Continuous 

intraoperative infusion 

of IV fentanyl plus IT 

fentanyl (10) 

Level of analgesia 

and sedation, heart 

rate, blood pressure 

values 

"The absence of any adverse hemodynamic 

effects or prolonged respiratory depression 

after IT fentanyl administration is encouraging 

and suggests that further studies involving 

larger doses of IT fentanyl or other opioids 

may be of value." 

Pirbudak et al., 2005, 

Turkey543 

Prospective, 

randomized, 

double-blind 

study 

44 In-patients requiring 

spinal labor analgesia (0%, 

range 20-31 y) 

• Spinal fentanyl plus 

bupivacaine (22) 

• Spinal fentanyl (22) 

Pain (VAS score), 

sensory block, motor 

block 

"Besides the known effect of single intrathecal 

use of fentanyl for second stage labor 

analgesia, adding bupivacaine prolongs 

postpartum analgesia." 
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Poon et al., 1989, 

Taiwan244 

Randomized 

study 

60 In-patients scheduled 

for elective cesarean 

section under EA 

Group A (0%, mean 28.5 y 

± 5.9) 

Group B (0%, mean 30.5 y 

± 3.4) 

Group C (0%, mean 29.3 y 

± 4.2) 

Group D (0%, mean 28.7 y 

± 2.9) 

• Group A: Lidocaine + 

epinephrine + fentanyl 

(15) 

• Group B: Lidocaine + 

epinephrine (15) 

• Group C: Lidocaine 

plus fentanyl (15) 

• Group D: Lidocaine 

(15) 

Sensory block, onset 

of adequate block for 

surgical anesthesia, 

degree of 

intraoperative 

analgesia, patient 

satisfaction, times to: 

sensory & motor 

recovery, request for 

post-operative 

analgesia; neonatal 

outcomes 

"We conclude that the use of lidocaine-

fentanyl-epinephrine offers a safe and 

effective epidural analgesia for Cesarean 

section." 

Privado et al., 2010, 

Brazil245 

Randomized, 

double-blind 

study 

29 In-patients scheduled 

for orthopedic bone 

surgery on the lower limbs 

Group 1 (78.6%, mean 

35.3 y ± 15.7) 

Group 2 (66.7%, mean 

41.3 y ± 13.2) 

• Group 1: Epidural 

fentanyl plus IV saline 

(14) 

• Group 2: Epidural 

saline plus IV fentanyl 

(15) 

Pain 

"Among patients undergoing lower-limb 

orthopedic surgery, intravenous and epidural 

fentanyl appear to have similar efficacy for 

reducing pain according to the numerical 

scale, but supplementary analgesia was needed 

less frequently when epidural fentanyl was 

used." 

Radovanovic et al., 

2017, Serbia246 

Prospective, 

randomized, 

controlled 

clinical study 

60 In-patients undergoing 

elective open colorectal 

resection 

Thoracic epidural analgesia 

(66.7%, mean 65.9 y ± 10) 

IV-PCA (60.0%, mean 

64.2 y ± 9.9) 

• Thoracic EA with 

levobupivacaine, 

fentanyl, and 

adrenaline (30) 

• IV PCA with 

morphine (30) 

Return of bowel 

function 

"TEA [Thoracic epidural analgesia] 

demonstrated significantly better effectiveness 

than IV-PCA after open colorectal cancer 

surgery and had a positive impact on bowel 

function, dietary intake, patient satisfaction 

and early mobilization. Th e results of this 

study demonstrated the importance of 

implementation of TEA as a preferred method 

for postoperative pain control after major open 

colorectal surgery." 
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Radwan et al., 2017, 

Egypt485 

Randomized 

controlled study 

66 In-patients scheduled 

for single-level lumbar 

spine disectomy (gender 

not specified, >65 y) 

Epidural activation with 

levobupivacaine plus 

intervention, followed by a 

continuous epidural 

infusion of 

levobupivacaine plus 

intervention:  

• Saline (22) 

• Magnesium sulphate 

(22) 

• Fentanyl (22) 

Mean arterial 

pressure six hours 

after recovery 

between groups 

"The current study found no difference in 

duration of post operative analgesia between 

both levobupivacaine plus magnesium and 

levobupivacaine plus fentanyl groups so 

increasing the sample size and increasing the 

duration of post operative monitoring of 

analgesic effect as well as recording of the 

number of rescue analgesics and the doses 

required during that time may be of value in 

further studies." 

Rasooli et al., 2008, 

Iran544 

Random 

assignment 

study 

44 In-patients who were 

pre-eclamptic and chosen 

to undergo cesarean section 

(0%, age not specified) 

• Spinal bupivacaine 

plus fentanyl (22) 

• Spinal bupivacaine 

(22) 

Onset and peak level 

of sensory block 

(pinprick test), return 

of sensory and motor 

function, number of 

hypotension 

measurements, total 

ephedrine dose 

"The minidose of 6 mg bupivacaine in 

combination with 20 μg fentanyl provides 

acceptable spinal anesthesia for cesarean 

section in preeclamptic patients. The minidose 

of bupivacaine-fentanyl caused less 

hypotension than 12 mg bupivacaine and 

nearly eliminated the need for vasopressor 

supports of blood pressure, and decreases the 

incidence of nausea and vomiting."  

Rastogi et al., 2013, 

India545 

Prospective 

blind 

randomized 

clinical study 

60 In-patients scheduled 

for elective 

hemiarthroplasty 

Ropivacaine (63.3%, mean 

71.6 y ± 9.5) 

Bupivacaine (56.7%, mean 

69.8 y ± 12.7) 

Epidural fentanyl plus:  

• Ropivacaine (30) 

• Bupivacaine (30) 

Hemodynamic 

parameters, 

onset/duration of 

sensory block 

(pinprick method), 

onset/duration of 

motor block 

(modified Bromage 

scale) 

"Epidural 0.75% Ropivacaine with fentanyl 

showed better clinical profile as compared to 

0.5% Bupivacaine with fentanyl for 

hemiarthroplasty in elderly patients." 
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Ratner and Hamilton, 

1998, US546 
Case report 

1 In-patients with pituitary 

dwarfism undergoing 

elective cesarean section 

(0%, 29 y) 

• Surgical anesthesia 

with lidocaine, 

epinephrine, and 

fentanyl, followed by 

post-delivery epidural 

morphine and IV 

nalbuphine (1) 

Adequacy of 

analgesia, sensory 

block, rescue 

analgesia, neonatal 

outcome 

"With respect to anesthetic management, the 

patient with pituitary dwarfism probably is 

more similar to a pediatric patient than to a 

normal-sized adult." 

Rauch, 2012, US436 
Retrospective 

chart review 

226 In-patients who 

received a spinal anesthetic 

for post-cesarean pain 

management 

Hydromorphone (0%, 

mean 29.2 y ± 6.6) 

Fentanyl (0%, mean 29.0 y 

± 6.5) 

Local anesthetic only (0%, 

mean 28.1 y ± 6.4) 

• IT hydromorphone 

(143) 

• IT fentanyl (63) 

• Local anesthetic only 

(20) 

Pain scores 

measured over 24 

hours 

"However, intrathecal hydromorphone was 

shown to be an effective and possibly even 

better substitute. Further research on 

intrathecal hydromorphone is needed." 

Ravipati et al., 2017, 

India437 

Randomized, 

prospective, 

comparative 

study 

60 In-patients undergoing 

lower limb surgeries 

Dexmedetomidine (gender 

not specified, mean 31.9 y 

± 8.7) 

Fentanyl (gender not 

specified, mean 31.7 y ± 

9.5) 

Spinal ropivacaine plus:  

• Dexmedetomidine 

(30) 

• Fentanyl (30) 

Onset and duration 

of sensory (loss of 

temperature 

discrimination to 

alcohol solution) and 

motor block 

(Bromage score) 

"Dexmedetomidine at a dose of 5 μg added to 

2.5 mL of ropivacaine provided earlier sensory 

blockade, prolonged duration of sensory and 

motor blockade for patients under intrathecal 

anesthesia for lower limb surgeries with no 

sedation." 
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Reddy et al., 2013, 

India547 

Prospective, 

randomized, 

controlled 

double-blind 

study 

50 In-patients undergoing 

elective lower abdominal 

surgery 

Ropivacaine (28.0%, mean 

43.6 y ± 12.0) 

Bupivacaine (56.0%, mean 

41.7 y ± 14.5) 

Spinal intervention for 

surgical anesthesia 

followed by epidural 

fentanyl infusion plus 

intervention:  

• Ropivacaine (25) 

• Bupivacaine (25) 

Heart rate, 

noninvasive arterial 

blood pressure, 

sensory level 

(pinprick method), 

motor block 

(modified Bromage 

scale), pain 

assessment (visual 

analog scale), 

duration of analgesia 

"This study illustrates that both the regimens 

were comparable in terms of level of block, 

analgesia and haemodynamic stability. 

Intrathecal ropivacaine and epidural 

ropivacaine with fentanyl was shown to result 

in adequate level of block, complete analgesia 

and haemodynamic stability. The onset of 

analgesia however was faster in patients who 

received intrathecal bupivacaine." 

Refaat et al., 2010, 

Egypt438 

Prospective, 

randomized, 

double-blind, 

controlled study 

90 In-patients scheduled 

for lower abdominal 

surgeries 

Control (60.0%, mean 44 y 

± 9) 

Fentanyl (50.0%, mean 42 

y ± 10) 

Dexamethasone (60.0%, 

mean 41 y ± 7) 

Epidural bupivacaine plus:  

• Control (30) 

• Fentanyl (30) 

• Dexamethasone (30) 

Quality of analgesia, 

sedation score, 

patient satisfaction, 

cumulative 

intraoperative 

fentanyl dose given 

by the intravenous 

route, postoperative 

meperidine 

consumption in 24 h 

postoperatively, 

number of patients 

requiring analgesia, 

and the time to first 

analgesic 

requirement 

"This study revealed that epidural 

bupivacaine–dexamethasone admixture had 

almost the same analgesic potency as 

bupivacaine–fentanyl with opioid-sparing and 

antiemetic effects. Further studies are required 

to evaluate the optimum dose of epidural 

dexamethasone for postoperative analgesia." 
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Reinoso-Barbero et al., 

2002, Spain247 

Prospective, 

randomized and 

double-blinded 

study 

30 In-patients scheduled 

for vertebral arthrodesis, 

vascularized bone graft, 

amputation, or osteotomy 

Lidocaine with fentanyl 

(60.0%, mean 10.1 y ± 1.3) 

Morphine (60.0%, mean 

11.1 y ± 3.2) 

• Continuous epidural 

lidocaine and fentanyl 

(15) 

• Bolus epidural 

morphine (15) 

Pain score 

"Postoperative epidural fentanyl with lidocaine 

infusion provides slightly better analgesia than 

conventional bolus administration of epidural 

morphine. Side-effects or risk of systemic 

toxicity were not augmented by the addition of 

lidocaine to epidural opioids." 

Reuben et al., 1994, 

US306 

Random 

assignment, 

double-blind 

study 

60 In-patients scheduled 

for elective lower 

extremity revascularization 

receiving IT fentanyl 

(gender not specified) 

0 mcg (mean 71 y ± 9) 

5 mcg (mean 69 y ± 13) 

10 mcg (mean 70 y ± 8) 

20 mcg (mean 69 y ± 9) 

40 mcg (mean 63 y ± 12) 

50 mcg (mean 68 y ± 7) 

IT fentanyl at varying 

doses:  

• 0 mcg (10) 

• 5 mcg (10) 

• 10 mcg (10) 

• 20 mcg (10) 

• 40 mcg (10) 

• 50 mcg (10) 

Sensory block 

(pinprick), motor 

block (Bromage 

scale), pain (visual 

analog scale score) 

"Results indicate that 40 mcg intrathecal 

fentanyl provides satisfactory analgesia for 

approximately 5 h in an elderly patient 

population, with a low incidence of side 

effects." 

Reynolds and 

O’Sullivan, 1989, 

UK248 

Randomized, 

single-blinded 

study 

46 In-patients requiring 

treatment of perineal pain 

in labor 

Bupivacaine (0%, mean 

27.6 y ± 5.3) 

Fentanyl (0%, mean 28.5 y 

± 6.2) 

Bupivacaine plus fentanyl 

(0%, mean 26.7  ± 6.0) 

• Epidural bupivacaine 

(16) 

• Epidural fentanyl (14) 

• Epidural fentanyl plus 

bupivacaine (16) 

Pain during labor; 

20% change in 

systolic arterial 

blood pressure, 

nausea, vomiting, 

itching, leg 

weakness, and fetal 

heart changes 

"We believe, however, that one clear 

indication for epidural fentanyl is in the 

treatment of perineal pain, which is commonly 

more intractable than abdominal pain when 

bupivacaine is used. Also, it may require much 

larger doses that result in marked leg 

weakness, undesirable in the first stage of 

labour. When fentanyl 100 pg is used with 

bupivacaine consistent perineal analgesia is 

produced and so larger bupivacaine doses can 

always be avoided." 
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Robertson et al., 1985, 

Canada249 

Double-blind 

randomized trial 

30 In-patients scheduled 

for elective cesarean 

section 

Fentanyl (0%, mean 30 y ± 

1.8 [SEM]) 

Fentanyl plus epinephrine 

(0%, mean 29 y ± 1.0 

[SEM]) 

• Epidural fentanyl (16) 

• Epidural fentanyl plus 

epinephrine (14) 

Onset and duration 

of analgesia, pain 

relief (visual analog 

scale score) 

"Epidural fentanyl with epinephrine provides 

adequate postoperative analgesia, without 

serious potentiation of side effects. The use of 

a double bolus technique is both time-

consuming and cumbersome which limits its 

value for clinical use." 

Roh and Lawrence, 

2017, US486 
Case report 

1 Out-patient with history 

of anterior spinal fusion 

presenting with axial neck 

pain following a C1 ring 

fracture that was refractory 

to other interventions 

(100%, 52 y) 

• IT targeted drug 

therapy with fentanyl 

and bupivacaine (1) 

Pain score, infusion 

rate, adverse events 

"Our case suggests that IDDSs may be used to 

manage high cervical lesions in a safe and 

effective way. Further studies are needed to 

evaluate long-term outcomes of high cervical 

IDDSs" 

Rolfseng et al., 2002, 

Norway250 

Randomized, 

double-blind 

study 

90 In-patients receiving 

epidural labor analgesia 

(0%, age not specified) 

Epidural bupivacaine plus:  

• Sufentanil (45) 

• Fentanyl (45) 

Onset of analgesia, 

satisfaction, 

ambulation, need for 

additional bolus, side 

effect 

"Epidural analgesia for ambulatory parturients 

with bupivacaine plus either sufentanil or 

fentanyl (ratio 1.0:3.5) provides good 

analgesia with a low frequency of modest side 

effects. No clinical differences were found 

between the opioids." 

Rostaing et al., 1991, 

France548 
– 

18 Patients recovering 

from abdominal aorta 

surgery 

Fentanyl (100%, mean 63 y 

± 11 [SEM]) 

Fentanyl plus clonidine 

(67%, mean 63 y ± 15 

[SEM]) 

• Epidural fentanyl (9) 

• Epidural fentanyl + 

clonidine (9) 

Onset of analgesia, 

peak plasma fentanyl 

concentration, side 

effects 

"epidural clonidine markedly prolongs the 

analgesic effect of epidural fentanyl in 

postoperative patients. Epidural bolus 

administration of clonidine results in side 

effects such as sedation and hypotension." 
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Roussier et al., 2006, 

France251 

Randomized 

double-blind 

study 

42 In-patients recovering 

from pharyngolaryngeal 

surgery with tracheotomy 

for cancer (92.9%, range 

33-81 y) 

• PCEA fentanyl (20) 

• PCA IV fentanyl (20) 

Analgesia at rest and 

during swallowing, 

total fentanyl dose, 

oxygen saturation 

"The study results show that cervical epidural 

analgesia provides marginally better pain relief 

at rest with no decrease in the fentanyl 

consumption. The use of the cervical epidural 

administration of fentanyl is questionable 

because of the possible complications of the 

technique." 

Routray et al., 2017, 

India252 

Prospective 

randomized 

study 

80 Patients undergoing 

lower limb orthopedic 

surgery under subarachnoid 

block 

Clonidine (75%, mean 

27.63 y ± 3.98) 

Fentanyl (70%, mean 27.12 

y ± 4.13) 

IT bupivacaine plus:  

• Clonidine (40) 

• Fentanyl (40) 

Time to first rescue 

analgesic, duration 

of sensory and motor 

block, sedation, 

hemodynamics, side 

effects 

"Intrathecal clonidine (50 μg) when added to 

bupivacaine in spinal anesthesia provides 

prolonged duration of postoperative analgesia 

than 25 μg of fentanyl but with higher degree 

of sedation. Fentanyl (25 μg) may be 

recommended as a better option when sedation 

is not desirable." 

Ruban et al., 2000, 

Singapore253 

Prospective 

randomized 

controlled trial 

32 In-patients receiving 

PCEA during labor 

Ropivacaine-fentanyl (0%, 

mean 29.2 y ± 3.1) 

Ropivacaine (0%, mean 

29.5 y ± 4.2) 

• Ropivacaine + 

fentanyl (15) 

• Ropivacaine only (17) 

Pain relief, 

ropivacaine use, 

motor blockade, 

need for instrumental 

delivery, total PCEA 

demand, maternal 

satisfaction, 

maternal-fetal 

outcomes 

"In conclusion, the addition of fentanyl had a 

dose-sparing effect on the requirement of 

ropivacaine. This PCEA regimen produced a 

low incidence of motor block, good labour 

pain relief and excellent patient satisfaction." 
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Rutter et al., 1981, 

UK439 

Double-blind 

comparison 

59 Patients recovering 

from abdominal surgery 

(54%) 

Pethidine (mean 52.6 y ± 

14) 

Fentanyl (mean 46.4 y ± 

13.4) 

Morphine (mean 51 y ± 

14.8) 

• Extradural pethidine 

(20) 

• Extradural fentanyl 

(20) 

• Extradural morphine 

(19) 

Onset and duration 

of analgesia, 

sedation, respiratory 

depression 

"Despite the many advantages that this 

technique appears to offer, more work needs to 

be done to elucidate these factors and at the 

moment the authors are not prepared to use 

extradural opioids for analgesia after surgery 

unless the patient is under constant expert 

surveillance." 

Sadurni et al., 2013, 

Spain254 

Randomized, 

controlled, 

double-blind, 

double-dummy 

design 

30 Patients undergoing 

colorectal surgery 

Epidural (80%, mean 72.2 

y ± 11.8) 

IV (67%, mean 74.7 y ± 

13.8) 

• Epidural fentanyl (15) 

• IV fentanyl (15) 

Fentanyl 

requirement 

"During major abdominal surgery, epidural 

administration requires lower doses of 

intraoperative fentanyl when compared with 

the intravenous route. Epidural fentanyl also 

facilitates early awakening and residual 

analgesia without increasing adverse events." 

Safavi et al., 2014, 

Iran255 

Randomized 

double-blind 

placebo-

controlled trial 

90 Patients undergoing 

orthopedic lower limb 

surgeries 

Meperidine (73.3%, mean 

37.2 y ± 12.2) 

Fentanyl (70%, mean 44.6 

y ± 16) 

Bupivacaine (86.7%, mean 

40.1 y ± 14.7) 

Bupivacaine plus:  

• Meperidine (30) 

• Fentanyl (30) 

• Normal saline (30) 

Incidence and 

intensity of shivering 

"Addition of fentanyl 20 μg or meperidine 0.2 

mg/kg to 0.5% bupivacaine intrathecally 

significantly decreased the incidence of 

shivering in lower limb orthopedic surgeries. 

There was no significant difference between 

two drugs with this respect." 
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Saito et al., 1994, 

Japan256 
– 

85 In-patients recovering 

from thoracic or upper-

abdominal surgery 

Morphine (76%, mean 62 y 

± 9) 

Fentanyl (70%, mean 64 y 

± 9) 

Epidural bupivacaine plus:  

• Morphine (45) 

• Fentanyl (40) 

Pain relief, need for 

supplementary 

analgesics, side 

effects 

"In conclusion, epidural infusion of 

fentanyl/bupivacaine may cause less side 

effects than epidural infusion of 

morphine/bupivacaine, when both 

combinations are equianalgesic." 

Salomaki et al., 1991, 

Finland257 

Salomaki et al., 1993, 

Finland608 

Randomized 

double-blind 

comparison 

40 Patients recovering 

from thoracotomy 

IV (65%, mean 57 y ± 11) 

Epidural (75%, mean 63 y 

± 10) 

• IV fentanyl (20) 

• Epidural fentanyl (20) 

Pain scores, 

respiratory function, 

plasma fentanyl 

concentration, side 

effects, 

hemodynamics, 

hormonal and 

metabolic markers 

"In conclusion there appears to be a clinical 

advantage to the epidural infusion over the 

intravenous infusion of fentanyl for analgesia 

after thoracotomy." 

Sandler et al., 1992, 

Canada258 

Randomized, 

double-blinded 

trial 

29 Patients undergoing 

thoracotomy 

IV fentanyl (50%, mean 61 

y ± 13) 

Epidural fentanyl (69%, 

mean 59 y ± 15) 

• IV fentanyl (16) 

• Epidural fentanyl (13) 

Analgesia, plasma 

fentanyl 

pharmacokinetics, 

respiratory effects 

"The authors conclude that lumbar epidural 

fentanyl infusions are equivalent to 

intravenous fentanyl infusions for 

postthoracotomy analgesia and that the mode 

of action of a lumbar epidural fentanyl 

infusion is primarily through systemic 

absorption." 

Sawchuk et al., 1993, 

Canada259 

Prospective, 

randomized 

study 

30 Patients undergoing 

thoracotomy 

Thoracic epidural (47%, 

mean 61 y ± 3) 

Lumbar epidural (67%, 

mean 60 y ± 5) 

• Thoracic epidural 

fentanyl (15) 

• Lumbar epidural 

fentanyl (15) 

Pain, respiratory 

rate, sedation 

"We conclude that thoracic epidural fentanyl 

infusion is better than lumbar infusion for 

postthoracotomy pain control because of more 

rapid onset, smaller dose requirements, and 

less respiratory depression." 
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Sawhney et al., 2015, 

India440 

Randomized 

double-blind 

study 

100 Patients receiving 

continuous epidural 

infusion for postoperative 

analgesia in lower limb 

surgery 

Ropivacaine (40%, mean 

54.72 y) 

Ropivacaine plus fentanyl 

(32%, mean 54.92 y) 

Bupivacaine (52%, mean 

56.52 y) 

Bupivacaine plus fentanyl 

(52%, mean 52.32 y) 

• Ropivacaine (25) 

• Ropivacaine + 

fentanyl (25) 

• Bupivacaine (25) 

• Bupivacaine + 

fentanyl (25) 

Hemodynamic 

parameters, side 

effects, pain scores, 

total epidural 

consumption, 

supplemental bolus 

and rescue analgesic 

requirement 

"It can be concluded that epidural analgesia 

using Ropivacaine 0.2% infusion is more 

effective than other study groups when used 

for postoperative pain relief in lower limb 

surgeries." 

Sawhney et al., 2019, 

India260 

Prospective, 

double-blind, 

randomized 

controlled trial 

90 In-patients undergoing 

lower limb orthopedic 

surgery with spinal 

anesthesia (98.9%, range 

21-70 y) 

Spinal bupivacaine plus:  

• Control (30) 

• Fentanyl (30) 

• Midazolam (30) 

Onset and duration 

of subarachnoid 

block, pain, need for 

rescue analgesic, 

hemodynamics  

"Adjuvants improve quality of postoperative 

analgesia (fentanyl better than midazolam)." 

Sawi and Choy, 2013, 

Malaysia549 

Double-blinded, 

prospective 

randomized 

controlled trial 

60 In-patients undergoing 

elective cesarean section 

with spinal anesthesia 

Morphine (0%, mean 31.2 

y ± 4.5) 

Control (0%, mean 30.17 y 

± 5.7) 

Spinal bupivacaine and 

fentanyl plus: 

• Morphine (30) 

• Control (30) 

Pain scores, side 

effects, patient 

satisfaction 

"There was significant difference in terms of 

lower pain score, higher incidence of side 

effects with better patients’ overall satisfaction 

in morphine group." 
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Sayegh et al., 2016, 

US307 
Case report 

1 Out-patient who 

presented with intractable 

bilateral dry eye-like 

symptoms and corneal 

neuropathic pain after 

undergoing LASIK surgery 

(0%, range 30-32 y*)  

*Article put both 30 & 32 y 

for age of patient 

• IT fentanyl and 

bupivacaine infusion 

pump (1) 

Pain relief 

"Electrical stimulation of the trigeminal 

ganglion and a high cervical intrathecal pain 

pump can be used in the management of 

corneal neuropathic pain unresponsive to 

ocular and systemic approaches." 

Schumann and Rafique, 

2003, US487 
– 

1 Out-patient requiring 

cervical cerclage (0%, 41 

y) 

• Epidural bupivacaine 

+ fentanyl (1) 

Hemodynamics, 

satisfaction, side 

effects 

"This case shows that low-dose epidural 

anesthesia can be an alternative to SA for 

selected patients presenting for McDonald 

cerclage. Advantages include the absence of 

the risk for TNS, and possibly a reduced 

incidence of perioperative nausea and 

pruritus…Comparative outcome studies are 

desirable." 

Schwartz et al., 2016, 

US308 
Case report 

1 In-patient in active labor 

with Acute Respiratory 

Distress Syndrome 

(ARDS; 0%, 22 y) 

• IT fentanyl and 

bupivacaine (1) 

Analgesia, time to 

extubation, oxygen 

consumption 

"The intrathecal catheter was able to provide 

significant labor pain relief. Analgesia without 

fetal respiratory compromise of high dose 

systemic opioids is a benefit of regional labor 

analgesia." 
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Scott et al., 1999, 

Australia, New 

Zealand261 

Prospective, 

randomized, 

double-blinded 

study 

244 In-patients undergoing 

major abdominal surgery 

Control (47%, mean 59 y ± 

15.5 [SEM]) 

Fentanyl 1 mcg/mL 

(64.5%, mean 59 y ± 15.4 

[SEM]) 

Fentanyl 2 mcg/mL (40%, 

mean 57 y ± 15.8 [SEM]) 

Fentanyl 4 mcg/mL (51%, 

mean 58 y ± 15.9 [SEM]) 

Epidural ropivacaine plus:  

• Control (60) 

• Fentanyl 1 mcg/mL 

(59) 

• Fentanyl 2 mcg/mL 

(62) 

• Fentanyl 4 mcg/mL 

(63) 

Pain scores, side 

effects 

"The quality of analgesia was, however, 

significantly improved by the addition of 

fentanyl 4 mcg/mL to the ropivacaine, and 

significantly more patients continued to have 

effective analgesia to 72 h. Side effects of 

hypotension, nausea, and pruritus were more 

common when fentanyl was added." 

Seemann et al., 2012, 

US441 

Archival 

(retrospective) 

study 

97 Out-patients in a tertiary 

pain management program 

(45.4%, mean 58.77 y ± 

14.88) 

• IT sufentanil pump 

(49) 

• IT fentanyl pump (48) 

 

37 of the patients initially 

receiving IT fentanyl were 

switched to sufentanil 

Pain; patient 

satisfaction 

"although both medications provide substantial 

relief from chronic pain in the current sample, 

sufentanil is somewhat more effective... unlike 

fentanyl, patients treated with sufentanil who 

are initially displeased with treatment may 

become satisfied with pain management over 

time. Additionally, patients maintained on 

sufentanil tend to be satisfied with care at an 

earlier point in treatment than patients 

maintained on fentanyl." 

Segal et al., 2011, 

Israel488 

Assalia et al., 2012, 

Israel609 

Prospective 

randomized 

controlled study 

33 In-patients undergoing 

laparoscopic procedure 

(gender and age not 

specified) 

• IV fentanyl (16) 

• IV remifentanil, IT 

morphine + fentanyl 

(16) 

Postoperative 

morphine 

requirements, pain at 

rest and with 

coughing, patient 

satisfaction, side 

effects 

"Our findings demonstrated that intrathecal 

morphine and fentanyl combined with general 

anesthesia significantly reduces pain score and 

analgesia requirements in the postoperative 

period following laparoscopic surgery. Higher 

patient satisfaction in the Intrathecal group 

was significant as well. This practice should 

be further evaluated and considered in selected 

laparoscopic surgery." 
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Sezer et al., 2007, 

Turkey262 
– 

40 In-patients in 

spontaneous labor 

receiving either epidural or 

CSE analgesia 

Epidural (0%, mean 24.2 y 

± 3.3) 

CSE analgesia (0%, mean 

24.2 y ± 3.4) 

• Epidural bupivacaine 

and fentanyl (20) 

• CSE with intrathecal 

fentanyl (20) 

 

Both groups received 

PCEA bupivacaine and 

fentanyl after intervention 

Rate of cervical 

dilation, type and 

duration of delivery, 

time to first 

analgesic demand, 

total bupivacaine and 

fentanyl dose, side 

effects, adverse 

events 

"our demand-only PCEA regimen was found 

to provide satisfactory analgesia, while the 

method of initiating analgesia, whether by 

CSE or epidural bolus, made only marginal 

differences to outcome. Although onset of 

analgesia was quicker in the CSEA group, it 

was also briefer, and pruritus was more 

severe." 

Shah and Bhat, 2017, 

India442 

Randomized 

double-blind 

prospective 

study 

60 In-patients undergoing 

subumbilical surgery 

(gender not specified, 

range 18-60 y) 

• Group A: IT 

bupivacaine and 

morphine, epidural 

bupivacaine and 

morphine as needed 

for anesthesia and/or 

analgesia (30) 

• Group B: IT 

bupivacaine and 

fentanyl, epidural 

bupivacaine and 

fentanyl as needed for 

anesthesia and/or 

analgesia (30) 

Onset and duration 

of sensory and motor 

block, maximum 

block level achieved, 

need for rescue 

analgesia, pain, 

sedation score, 

adverse events 

"Addition of both morphine ad fentanyl to 

bupivacaine in CSEA required lesser total 

volume of epidural anesthetic top up for block 

enhancement upon regression thereby 

confirming the novelty of technique...Addition 

of morphine to bupivacaine produced 

prolonged effective anesthesia and 

postoperative analgesia compared to addition 

of fentanyl to bupivacaine without producing 

undue adverse effects in CSEA." 

Shankar et al., 2006, 

India263 

Double-blind, 

randomized, 

prospective 

study design 

64 In-patients in active 

labor requesting EA 

Butorphanol (0%, mean 

23.97 y ± 4.21) 

Fentanyl (0%, mean 24.37 

y ± 3.25) 

Extradural bupivacaine 

plus:  

• Butorphanol (32) 

• Fentanyl (32) 

Onset and duration 

of analgesia, 

sedation, patient 

satisfaction, Apgar 

scores 

"Butorphanol and fentanyl when used in 

combination with 0.1% bupivacaine are 

effective, offer good patient satisfaction and 

are comparable in labour analgesia. Though 

more patients were sedated in the butorphanol 

group there was no maternal, foetal or 

neonatal adverse outcome and the drug 

appears to be a safe alternative to fentanyl in 

labour epidural analgesia." 
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Sharaf et al., 2018, 

Pakistan264 

Randomized, 

control trial 

120 Patients undergoing 

laparoscopic 

cholecystectomy 

SA (0%, mean 42.57 y ± 

5.77) 

GA (0%, mean 44.07 y ± 

5.62) 

• IT bupivacaine + 

fentanyl (60) 

• GA with propofol (60) 

Pain scores 

"Our study has shown that single shot spinal 

anesthesia provides better postoperative 

analgesia in the postsurgical period. The 

addition of intrathecal fentanyl provides 

adequate analgesia, including relief from 

shoulder tip pain. So, spinal anesthesia can be 

safely used as sole anesthesia for laparoscopic 

cholecystectomy." 

Shidhaye et al., 2014, 

India265 

Prospective, 

randomized 

study 

40 In-patients undergoing 

elective or emergency 

lower segment cesarean 

section with SA 

Fentanyl (0%, mean 23.1 y 

± 2.55) 

Clonidine (0%, mean 24.7 

y ± 3.15) 

Spinal bupivacaine plus:  

• Fentanyl (20) 

• Clonidine (20) 

Onset, peak and 

duration of sensory 

and motor block, 

hemodynamic 

stability, duration of 

analgesia, sedation 

"Intrathecal addition of 25μg fentanyl to 

bupivacaine provides good analgesia with less 

sedation and is a better option when sedation 

is not desirable. However intrathecal addition 

of 60μg clonidine to bupivacaine provides 

longer duration of postoperative analgesia than 

25μg of fentanyl and is a preferred option 

when sedation is acceptable or required." 

Shim et al., 2018, South 

Korea266 
– 

80 In-patients undergoing 

anorectal surgery under 

saddle anesthesia 

Bupivacaine (45%, mean 

46.3 y ± 14) 

Bupivacaine plus fentanyl 

(42.5%, mean 48.7 y ± 

12.7) 

• Bupivacaine only (40) 

• Bupivacaine + 

fentanyl (40) 

Pain, consumption of 

rescue analgesics, 

frequency of 

rebound pain, 

sensory block, 

adverse effects 

"Intrathecal fentanyl 15 μg for anorectal 

surgery under saddle anesthesia led to an 

improved pain score for the first six hours 

after surgery and decreased postoperative 

analgesic use. Rebound pain diminished with 

intrathecal fentanyl and adverse effects did not 

increase." 

Shukla et al., 2011, 

India443 

Randomized, 

prospective, 

double-blind 

study 

90 Patients undergoing 

infraumbilical surgical 

procedures (51.2%, range 

36-94 months) 

Ropivacaine plus: 

• Clonidine (45) 

• Fentanyl (45) 

Block 

characteristics, 

analgesia, 

hemodynamics, side 

effects/adverse 

events 

"We recommend the use of clonidine as 

additive to ropivacaine in caudal anesthesia, in 

in children, as it has a more favorable side 

effect profile than fentanyl." 
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Sibilla et al., 1997, 

Italy444 

Randomized 

double-blind 

placebo-

controlled trial 

107 In-patients undergoing 

elective cesarean section 

under SA 

Saline (0%, mean 30.2 y ± 

3.98) 

Fentanyl (0%, mean 30 y ± 

4.2) 

Morphine (0%, mean 32 y 

± 3.85) 

Fentanyl plus morphine 

(0%, mean 32 y ± 3.85) 

• Saline (26) 

• Fentanyl (29) 

• Morphine (25) 

• Fentanyl + morphine 

(27) 

Quality of 

intraoperative and 

postoperative 

analgesia, side 

effects 

"intrathecal administration of 100 mcg of 

morphine added to hyperbaric bupivacaine in 

spinal anaesthesia is a simple and safe method 

of achieving excellent analgesia both during 

and after caesarean section. Morphine is as 

effective as 25 mcg of fentanyl for 

intraoperative analgesia, but clearly superior to 

fentanyl for postoperative analgesia. These 

two drugs used in combination do not appear, 

however, to offer any advantages in terms of 

analgesia and reduction of side-effects." 

Silbert et al., 1989, 

Australia267 

Randomized 

double-blind 

trial 

40 Patients undergoing 

ESWL 

Lignocaine (30%, mean 

54.5 y ± 9.8) 

Fentanyl (55%, mean 43 y 

± 13.9) 

• Epidural lignocaine 

with adrenaline (20) 

• Epidural fentanyl (20) 

Intraoperative pain, 

hemodynamics, side 

effects, urological 

outcomes 

"both epidural lignocaine and fentanyl provide 

satisfactory analgesia for ESWL in the 

majority of patients. Fentanyl is associated 

with a shorter preparation time and lesser 

cardiovascular changes." 

Sinatra et al., 1991, 

US309 

Randomized, 

single-blind 

study 

45 In-patients receiving EA 

during labor 

Bupivacaine 0.5% (0%, 

mean 27.7 y ± 6.7) 

Bupivacaine 0.25% plus 

lidocaine (0%, mean 28.7 y 

± 5) 

Bupivacaine 0.5% plus 

fentanyl (0%, mean 27.7 y 

± 7) 

Epidural epinephrine plus:  

• Bupivacaine (15) 

• Bupivacaine + 

lidocaine (15) 

• Bupivacaine + 

fentanyl (15) 

Onset and duration 

of analgesia, patient 

satisfaction, 

shivering, sensory 

and motor block 

"solutions of bupivacaine alone and in 

combination with a second local anesthetic or 

opioid provided useful epidural analgesia in 

laboring parturients. The combination of 

bupivacaine and fentanyl offered the longest 

duration of analgesia and the lowest frequency 

of shivering and motor block. The 

combination of bupivacaine and lidocaine 

offered little clinical advantage over 

bupivacaine alone." 
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Singh, 2015, India550 

Prospective, 

randomized, 

double-blind 

study 

60 Patients undergoing 

major lower limb 

orthopedic surgeries 

Ropivacaine (67%, mean 

41.54 y ± 15.58) 

Bupivacaine (63%, mean 

39.63 y ± 15.19) 

IT fentanyl plus:  

• Ropivacaine (30) 

• Bupivacaine (30) 

Time to sensory and 

motor block, sensory 

and motor 

regression, time to 

rescue analgesia, 

hemodynamic 

parameters, side 

effects 

"Intrathecal RF [ropivacaine-fentanyl] 

provided satisfactory anaesthesia with 

haemodynamic stability for major lower limb 

orthopaedic surgery. It provided similar 

sensory but shorter duration of motor block 

compared to BF which is a desirable feature 

for early ambulation, voiding and 

physiotherapy." 

Singh et al., 2016, 

India445 

Prospective, 

double-blind, 

randomized, and 

placebo-

controlled study 

90 Patients undergoing 

lower limb surgery under 

IT block 

Control (63%, mean 36.17 

y ± 13.83) 

Buprenorphine (63%, mean 

40.67 y ± 12.67) 

Fentanyl (70%, mean 36 y 

± 12.72) 

IT ropivacaine plus:  

• Control (30) 

• Buprenorphine (30) 

• Fentanyl (30) 

Time to sensory and 

motor block, 

duration of sensory 

and motor block, 

time to first 

analgesic dose, Intra- 

and postoperative 

hemodynamic 

parameters, side 

effects 

"Fentanyl 10 μg and buprenorphine 60 μg 

when used as adjuvants to 0.75% isobaric 

ropivacaine intrathecally produces 

significantly longer duration and better quality 

of postoperative analgesia than ropivacaine 

alone. However, on comparing the two drugs 

buprenorphine appears to be superior in 

prolonging the duration of sensory blockade 

and has better outcome in terms of pain relief 

postoperatively." 

Singh et al., 2006, 

India446 
– 

80 Patients undergoing 

lower-limb orthopedic 

surgery 

Fentanyl (75%, mean 50 y 

± 12) 

Butorphanol (70%, mean 

53 y ± 10) 

IT bupivacaine plus:  

• Fentanyl (40) 

• Butorphanol (40) 

Onset of sensory and 

motor block, demand 

for postoperative 

pain relief, sedation 

"Butorphanol is better than fentanyl 

bupivacaine combination in respect to the 

duration of sensory blockade and requirement 

of rescue analgesia without any significant 

increase in adverse effects." 

Sisakht et al., 2012, 

Iran268 

Randomized 

clinical trial 

110 Patients who were 

undergoing PCNL (gender 

not specified, > 18 y) 

• GA (not reported) 

• SA with bupivacaine 

and fentanyl (not 

reported) 

Clearance of stones, 

need for narcotic 

drugs, cost of 

anesthetic drugs 

"Spinal anesthesia with combined Bupivacaine 

and Fentanyl is a safe and effective method for 

performing PCNL as well as being a good 

alternative for general anesthesia in adult 

patients with low cost." 
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Sjostrom and Blass, 

1998, Switzerland269 
– 

100 In-patients undergoing 

colorectal surgery with EA 

Low concentration (gender 

not specified, mean 66 y ± 

14) 

High concentration (gender 

not specified, mean 63 y ± 

12) 

• Low concentration: 

epidural bupivacaine 

0.12% plus fentanyl 2 

mcg/mL (50) 

• High concentration: 

epidural bupivacaine 

0.24% plus fentanyl 4 

mcg/mL (50) 

Pain scores at rest 

and with coughing, 

respiratory 

depression, motor 

weakness 

"Both groups had low pain scores with few 

and comparable adverse effects. It thus seems 

that the volume is not important when 

mixtures of bupivacaine and fentanyl in the 

studied concentrations are infused epidurally 

at a low thoracic level. Practical reasons 

favour the higher concentration mixture." 

Smith et al., 2016, 

Canada581 

Randomized, 

open, controlled, 

superiority study 

38 In-patients undergoing 

medically induced second 

trimester termination of 

pregnancy (TOP) 

IVPC (0%, mean 32.9 y ± 

5.9) 

PCEA (0%, mean 32.8 y ± 

6.1) 

• IVPCA fentanyl (21) 

• PCEA with 

bupivacaine and 

fentanyl (17) 

Quality of recovery, 

pain scores, 

satisfaction, 

obstetrical 

complications 

"The results of our study suggest that the 

analgesic regimen for women undergoing 

second trimester TOP should be chosen 

individually. Our recommendation should be 

interpreted with caution, given the small 

sample size of our study. By providing women 

undergoing second trimester pregnancy 

termination with the freedom to choose their 

method of analgesia, we may facilitate a 

degree of autonomy during this harrowing 

time." 

Soares Privado et al., 

2004, Brazil270 

Randomized 

double-blind 

study 

29 Patients undergoing 

lower-limb surgery 

Epidural (79%, mean 35.28 

y ± 15.68) 

IV (67%, mean 41.26 y ± 

13.24) 

All patients received 

epidural anesthesia with 

bupivacaine, epinephrine, 

and fentanyl, with 

postoperative analgesia of:  

• Epidural fentanyl (14) 

• IV fentanyl (15) 

Pain, need for 

complementary 

analgesic 

"In the conditions of our study, effects of 

epidural fentanyl were better as compared to 

intravenous fentanyl." 
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Sokologorskiy et al., 

2012, Russia489 
– 

84 In-patients in active 

labor receiving CSE 

analgesia (0%, range 22-28 

y) 

• CSE levobupivacaine 

alone (43) 

• CSE levobupivacaine 

+ fentanyl (41) 

Analgesia, time to 

first top-up dose, 

total epidural 

ropivacaine 

consumption, 

duration of Stage I, 

pain (VAS) 

"CSE with intrathecal fentanyl provides better 

quality and duration for labor analgesia. At the 

same time additional studies need be done on 

best intrathecal fentanyl dose." 

Stamenic et al., 2012, 

Serbia271 
– 

40 Patients undergoing 

surgical repair of proximal 

femur fracture under SA 

(gender not specified, >/= 

70 y) 

• IT levobupivacaine 8 

mg + fentanyl (not 

reported) 

• IT levobupivacaine 15 

mg only (not reported) 

Motor and sensory 

block, hemodynamic 

stability, side effects 

"The low dose of L-bupivacaine with addition 

of intrathecaly fentanyl provide adequate 

spinal block, better hemodynamic stability 

with minimal side effects compared to the 

conventional dose of L-bupivacaine in the 

elderly." 

Steinberg et al., 1998, 

US310 
Case report 

1 In-patient with 

menotropins-induced 

sextuplet gestation 

undergoing cesarean 

section with epidural 

anesthesia (0%, 27 y) 

• Epidural bupivacaine 

with fentanyl (1) 

Neonatal birth 

weight, cord blood 

gases, Apgar scores 

"Our patient tolerated epidural anesthesia 

extremely well, and we have used the 

technique successfully for the delivery of 

several sets of quadruplets as well." 

Steinberg et al., 2002, 

US311 

Prospective, 

randomized, 

controlled, 

multi-

institutional trial 

41 In-patients undergoing 

elective partial colon 

resection 

PCEA (55%, mean 62 y ± 

10) 

IV PCA (67%, mean 61 y 

± 15) 

• PCEA ropivacaine + 

fentanyl (20) 

• IV PCA morphine 

(21) 

Analgesia, 

postoperative 

recovery 

"Ropivacaine-fentanyl PCEA provides 

superior analgesia, reduced opioid 

requirement, and more rapid recovery after 

colon surgery." 
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Sudarshan et al., 1995, 

UK490 

Randomized, 

placebo-

controlled, 

double-blind 

design 

30 In-patients undergoing 

posterolateral thoracotomy 

for non-pulmonary 

operations (83.3%, range 

16-76 y) 

IV morphine plus:  

• IT fentanyl (10) 

• IT saline (10) 

• Control (10) 

Pain score, morphine 

consumption, peak 

expiratory flow rates 

"We have demonstrated, using microcatheters, 

that analgesia with fentanyl can be rapidly 

titrated to optimum effect and that intermittent 

doses can be administered to provide high 

quality analgesia for prolonged periods. We 

are aware that since this study was started, the 

spinal catheters, for reasons unrelated to the 

way we used them for bolus injection, have 

been banned in the United States, but with this 

methodology we believe it should now be 

possible to study other lipophilic opioids in a 

scientific manner." 

Sun et al., 1992, US582 – 

488 Patients in the 

Surgery-Anesthesiology 

ICU 

Group A (60%, mean 62 y 

+/- 18) 

Group B (56%, mean 60 y 

+/- 19) 

• Group A (178, data 

collection 1986-1987): 

0 patients received 

epidural fentanyl 

• Group B (270, data 

collection 1989-1990): 

58 patients received 

epidural fentanyl 

infusion and 14 

received epidural 

fentanyl bolus 

Drug administration 

patterns 

"The heavy use of narcotics is consistent with 

previous examinations of sedative use in ICU, 

all performed in the United Kingdom, where 

opioids were found to be the first-line drugs in 

up to 81 percent of ICUs.9,10 The use of 

epidural narcotic (Fentanyl) analgesia also 

increased markedly in the second survey 

period." 

Sung et al., 2013, South 

Korea272 

Double-blind, 

prospective, 

randomized 

controlled trial 

72 In-patients undergoing 

extraperitoneal inguinal 

hernia repair 

Fentanyl (97.3%, mean 

60.4 y ± 13.0) 

Control (91.7%, mean 58.8 

y ± 16.5) 

Spinal bupivacaine plus:  

• Fentanyl (36) 

• Control (36) 

Shoulder tip pain, 

side effects 

"In conclusion, the addition of 10 mcg of 

fentanyl to 0.5% hyperbaric bupivacaine for 

TEP [total extraperitoneal inguinal hernia 

repair] under spinal anaesthesia decreased the 

incidence and severity of shoulder tip pain 

with no change in complications. It also 

decreased the incidence of intraoperative 

hypotension, compared with same volume of 

intrathecal injection of 0.5% hyperbaric 

bupivacaine alone for spinal anaesthesia." 
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Suresh et al., 2013, 

India447 

Randomized, 

double blind, 

controlled study 

50 In-patients undergoing 

lower abdominal and 

gynecological surgeries 

(gender and age not 

specified) 

IT bupivacaine plus: 

• Fentanyl (25) 

• Dexmedetomidine 

(25) 

Quality of block, 

duration of post-

operative analgesia 

"Dexmedetomidine has been associated with 

prolongation of motor blockade and sensory 

blockade in addition to prolonged 

postoperative analgesia thus can be considered 

as good alternative for fentanyl as an adjuvant 

to spinal anesthetics." 

Sveticic et al., 2004, 

Switzerland491 
– 

80 In-patients undergoing 

major elective hip or knee 

surgery with epidural 

analgesia (51.3%, range 

17-83 y) 

• Bupivacaine 0.3-1 

mg/mL / Fentanyl 1.4-

2.1 mcg/mL / 

Clonidine 0.5-1 

mcg/mL (4-6 patients 

were in each of the 12 

groups)  

Quality of block, 

side effects 

"The results support further study of the 

combinations of bupivacaine, fentanyl, and 

clonidine mentioned above for postoperative 

analgesia after knee and hip surgery. This 

novel optimization method may be useful in 

clinical research." 

Swaroop et al., 2002, 

India273 
– 

30 In-patients undergoing 

closed mitral valvotomy 

(gender and age not 

specified) 

Epidural fentanyl via:  

• Thoracic (not 

reported) 

• Lumbar (not reported) 

Pain score 

"The data suggest that thoracic epidural 

fentanyl infusion is superior to lumbar 

infusion for post thoracotomy pain relief 

because of smaller dose requirement." 

Syed Othman et al., 

2016, Malaysia583 

Prospective, 

randomized, 

double blind 

study 

42 In-patients undergoing 

surgical procedures (gender 

not specified, >60 y) 

Spinal bupivacaine plus:  

• Control (not reported) 

• Fentanyl (not 

reported) 

Bispectral index, 

sedation score 

"Intrathecal fentanyl produced no significant 

reduction of cortical activity or clinical 

sedation in elderly patients during spinal 

anaesthesia." 

Szabova et al., 2010, 

US448 
– 

191 In-patients undergoing 

urological procedures 

Butorphanol (33%, mean 

3.9 y) 

Fentanyl (38%, mean 4.1 

y) 

Epidural bupivacaine plus:  

• Butorphanol (58) 

• Fentanyl (133) 

Postoperative 

comfort and 

incidence of epidural 

side effects 

"Epidural analgesia with 

butorphanol/bupivacaine is effective in 

children undergoing urological procedures. 

When compared with epidural fentanyl, 

epidural butorphanol causes significantly less 

itching." 
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Tanaka et al., 1991, 

Japan274 
– 

108 In-patients scheduled 

for abdominal 

hysterectomies or 

oophorectomies 

Morphine (0%, mean 45 y 

± 13) 

Morphine plus fentanyl 

(0%, mean 41 y ± 11) 

• Epidural morphine 

(54) 

• Epidural morphine + 

fentanyl (54) 

Time before 

supplemental 

analgesia, number of 

times supplemental 

analgesia was 

required, adverse 

effects 

"All patients in the present study given 

morphine combined with fentanyl were 

essentially pain free for 17 hours while at rest 

postoperatively, whereas 19% of the patients 

given only morphine complained of incisional 

pain and requested additional analgesics 

within the first four hours" 

Tanaka et al., 1997, 

Japan275 

Prospective, 

randomized, 

double blind 

122 In-patients undergoing 

elective gastrectomy 

Morphine 2 mg (54.8%, 

mean 58 y ± 10) 

Morphine 2 mg plus 

fentanyl (46.7%, mean 55 y 

± 11) 

Morphine 4 mg (48.4%, 

mean 57 y ± 10) 

Morphine 4 mg plus 

fentanyl (53.3%, mean 58 y 

± 9) 

All patients received 

epidural lidocaine and 

epinephrine, followed by 

general anesthesia for 

surgical anesthesia, 

followed by:  

• Morphine 2mg (31) 

• Morphine 2 mg + 

fentanyl (30) 

• Morphine 4 mg (31) 

• Morphine 4 mg 

+fentanyl (30) 

Pain (VAS), time to 

first dose of 

supplemental 

analgesia, analgesic 

requirement, side 

effects 

"The addition of 100 mcg fentanyl to 2 mg or 

4 mg epidural morphine provides clinical 

advantages over morphine alone for post-

gastrectomy analgesia." 

Techanivate et al., 

2004, Thailand276 
– 

40 In-patients undergoing 

appendectomy with SA 

(gender and age not 

specified) 

Spinal bupivacaine plus:  

• Fentanyl (not 

reported) 

• Saline (not reported) 

Time to first 

postoperative 

analgesia, highest 

analgesic level, pain 

scores, side effects 

"Intrathecal 20 microg fentanyl significantly 

improved the quality of analgesia, it prolonged 

the duration of bupivacaine in spinal 

anesthesia and delayed the analgesics 

requirement in the early postoperative period. 

Shivering was less frequently found in the 

fentanyl group." 
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Tekin et al., 2006, 

Turkey277 
– 

75 In-patients scheduled 

for elective abdominal 

hysterectomy 

Control (0%, mean 49.2 y 

± 8.5) 

Neostigmine (0%, mean 

45.5 y ± 8.9) 

Fentanyl (0%, mean 47 y ± 

7.8) 

Epidural bupivacaine plus:  

• Control (25) 

• Neostigmine (25) 

• Fentanyl (25) 

Hemodynamic 

parameters, pain 

score, total analgesic 

consumption, 

additional analgesic 

requirements, 

sedation, 

satisfaction, nausea, 

side effects 

"Fentanyl and neostigmine by the PCEA 

method can be used safely for postoperative 

analgesia after gynecologic surgery. They 

increase analgesia quality and satisfaction 

without an increase in side effects." 

Thomson et al., 1995, 

US312 

Prospective, 

randomized 

study 

66 In-patients scheduled 

for elective lateral 

thoracotomy for pulmonary 

pathology 

Fentanyl 5 mcg (58.8%, 

mean 63.4 y ± 11.3) 

Fentanyl 10 mcg (56.3%, 

mean 62.0 y ± 16.1) 

• Epidural fentanyl 5 

mcg (34) 

• Epidural fentanyl 10 

mcg (32) 

Comfort and pain 

while resting, taking 

a deep breath, 

coughing, and 

ambulating, side 

effects 

"Lumbar epidural infusions of fentanyl can 

provide effective analgesia after thoracotomy; 

using lower concentrations at higher infusion 

rates is beneficial for some patients." 

Tiippana et al., 2014, 

Finland492 
– 

30 In-patients scheduled 

for elective thoracotomy 

Diclofenac (30%, mean 58 

y ± 8) 

Parecoxib plus valdecoxib 

(20%, mean 64 y ± 10) 

Epidural (80%, mean 61 y 

± 9) 

• Diclofenac + IV-PCA 

(10) 

• Valdecoxib/Parecoxib 

+ IV PCA (10) 

• PCEA bupivacaine 

and fentanyl (10) 

• Control (standard of 

care/ chart review + 

one survey) (111) 

Pain intensity 6 

months after surgery 

"All interventions, i.e. IV-PCA opioid + 

NSAIDs and PCEA provided good analgesia 

after thoracotomy. The continuous high 

quality patient care in the acute phase covering 

the first week at home could be more 

important than any particular analgesic method 

in preventing acute and persistent post-

thoracotomy pain...A larger multicenter study 

is recommended to confirm these results." 
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Tobias, 2000, US313 Case reports 

5 Patients requiring the 

application of a 

percutaneously placed 

lumbar IT catheter (60%, 

22 months - 13 years 9 

months) 

The gender was not 

identified for 1 patient 

• IT fentanyl (1) Pain scores 

"As illustrated by the second case, continuous 

spinal anesthesia can also be combined with 

general anesthesia and tracheal intubation and 

used to limit the requirements for systemic 

opioids and inhalation agents, thereby limiting 

the postoperative respiratory depressant effects 

and perhaps allowing for earlier tracheal 

extubation" 

Tolia et al., 2008, 

India493 

Double blind 

study 

75 In-patients scheduled 

for elective cesarean 

section 

Bupivacaine 2.2 mL (0%, 

mean 25.06 y ± 3.47) 

Bupivacaine 1.8 mL plus 

fentanyl (0%, mean 24.1 y 

± 3.86) 

Bupivacaine 1.5 mL plus 

fentanyl (0%, mean 26.01 y 

± 4.36) 

• Spinal bupivacaine 2.2 

mL (25) 

• Spinal bupivacaine 1.8 

mL plus fentanyl (25) 

• Spinal bupivacaine 1.5 

mL plus fentanyl (25) 

Onset of motor 

blockade, recovery 

time, quality of 

anesthesia, neonatal 

outcome, 

hypotension 

"7.5 mg bupivacaine with 10μg fentanyl 

provided adequate surgical anaesthesia in all 

but one patient (4%) with minimum 

hypotensive episodes (8% versus 40%) and no 

nausea, vomiting and shivering in the 

postoperative period. This dose needs further 

evaluation with little more dose of fentanyl in 

large number of patients for its routine use." 

Tomar et al., 2011, 

India278 

Prospective, 

randomized, 

double-blind 

90 In-patients receiving 

extradural labor analgesia 

Fentanyl 10 mcg (0%, 

mean 22.4 y ± 1.86) 

Fentanyl 20 mcg (0%, 

mean 23 y ± 2.24) 

Control (0%, mean 22 y ± 

1.80) 

Epidural bupivacaine plus:  

• Fentanyl 10 mcg (30) 

• Fentanyl 20 mcg (30) 

• Control (30) 

Time of onset of 

analgesia, duration 

of analgesia, time to 

first top up dose, 

patient satisfaction, 

progression of labor, 

sensory and motor 

block 

"The addition of fentanyl (2 μg/ml) to 

bupivacaine 0.125% decreases the time of the 

onset of analgesia and increases the duration 

of analgesia and level of maternal satisfaction 

during labor as compared to fentanyl (1 

μg/ml)." 
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Tsai et al., 2009, 

Taiwan279 
– 

62 In-patients who 

requested epidural 

analgesia for labor pain 

Control (0%, mean 27.3 y 

± 5.0) 

Fentanyl 2 mcg/mL (0%, 

mean 28.1 y ± 6.2) 

Fentanyl 4 mcg/mL (0%, 

mean 29.1 y ± 6.7) 

Epidural bupivacaine plus;  

• Control (21) 

• Fentanyl 2 mcg/mL 

(20) 

• Fentanyl 4 mcg/mL 

(21) 

Highest cephalic and 

lowest caudal 

anesthetized 

dermatomes, side 

effects, number of 

patients who asked 

for supplemental 

analgesia 

"We suggest that 0.0625% bupivacaine plus 4 

μg/mL fentanyl is the ideal loading dose to 

provide the greatest segmental analgesia for 

early labor pain with minimal side effects." 

Tsueda et al., 1998, 

US449 

Randomized, 

double-blind, 

two-group, 

parallel study 

52 In-patients scheduled 

for elective hip or knee 

joint arthroplasty during 

general anesthesia 

Morphine (56.5%, mean 

48.4 y ± 16.0) 

Fentanyl (54.2%, mean 

51.7 y ± 15.5) 

• PCEA morphine (23) 

• PCEA fentanyl (24) 

• Epidural space could 

not be identified (5) 

Mood changes and 

pain intensity 

"mood states may be more positive during 

epidural morphine PCA and more negative 

during epidural fentanyl PCA than they are 

before operation and that mood states are more 

positive during epidural morphine PCA than 

they are during epidural fentanyl PCA. The 

mood changes that we observed in our patients 

may be explained by the differences in lipid 

solubility and pharmacokinetic behavior in the 

CSF of epidurally injected morphine and 

fentanyl." 

Tsui et al., 1997, Hong 

Kong280 
– 

120 In-patients undergoing 

gynecological abdominal 

operations 

Bupivacaine plus fentanyl 

(0%, mean 51 y ± 16) 

Morphine (0%, mean 48 y 

± 11) 

• Epidural bupivacaine 

plus fentanyl (57) 

• IV PCA morphine 

(54) 

Pain scores at rest 

and during cough, 

respiratory 

depression, 

hypotension, 

nausea/vomiting, 

patient satisfaction 

"Both epidural infusion of bupivacaine 

0.0625% plus fentanyl 3.3 μg/ml and PCA IV 

morphine were effective in relieving 

postoperative pain following gynaecological 

lower abdominal surgery. The epidural 

technique provided a better quality of 

analgesia than PCA morphine in this group of 

patients." 
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Tubic, 2018, US314 

Tubic, 2019, US610 
Case report 

1 Patient with chronic right 

knee pain, post-soccer 

injury (0%, 11 y) 

• Bupivacaine 0.04% + 

fentanyl 2 mcg/mL + 

clonidine 1 mcg/mL 

(1) 

Pain relief 

"Based on this, we suggest considering 

epidural anesthesia for pain management and 

to aid in physical and emotional rehabilitation 

in pediatric CRPS [complex regional pain 

syndrome]." 

Turker et al., 2003, 

Turkey281 

Prospective, 

randomized, 

double-blind 

75 Patients undergoing 

outpatient knee arthroscopy 

Lidocaine 10 mg (60%, 

mean 43 y ± 14) 

Lidocaine 10 mg plus 

epinephrine (56%, mean 39 

y ± 13) 

Lidocaine 20 mg (52%, 

mean 42 y ± 15) 

Spinal fentanyl plus:  

• Lidocaine 10 mg (25) 

• Lidocaine 10 mg plus 

epinephrine (25) 

• Lidocaine 20 mg (25) 

Tourniquet pain, 

surgical pain, 

recovery times, side 

effects 

"The combination of 10 mg lidocaine and 25 

mcg fentanyl plus 15 mg epinephrine provides 

adequate spinal anesthesia and has favorable 

recovery characteristics for out-patient knee 

arthroscopy." 

Tveit et al., 2012, 

Norway282 

Randomized, 

controlled trial 

39 Patients received labor 

analgesia (0%, range 20-37 

y) 

• Remifentanil IVPCA 

(19) 

• Ropivacaine plus 

fentanyl epidural (20) 

Pain, maternal heart 

rate, blood pressure, 

oxygen saturation, 

respiratory rate, 

sedation, 

nausea/vomiting, 

itching, satisfaction, 

fetal/neonatal 

outcomes 

"Remifentanil IVPCA and epidural provided 

effective analgesia, with high maternal 

satisfaction scores and reassuring neonatal 

outcome. Remifentanil produced more 

maternal sedation and oxygen desaturation. 

Close monitoring is, therefore, mandatory." 
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Tyagi and Srivastava, 

2013, India283 

Prospective, 

randomized 

study 

90 In-patients undergoing 

cesarean section 

Control (0%, mean 26.03 y 

± 4.99) 

Fentanyl 12.5 mcg (0%, 

mean 25.1 y ± 3.7) 

Fentanyl 25 mcg (0%, 

mean 25.33 y ± 4.53) 

Spinal bupivacaine plus:  

• Control (30) 

• Fentanyl 12.5 mcg 

(30) 

• Fentanyl 25 mcg (30) 

Onset of analgesia, 

intra-operative 

hemodynamics, 

quality and duration 

of analgesia, Apgar 

scores, adverse 

events 

"We conclude that the combination of 12.5 μg 

of fentanyl along with 2ml of 0.5% hyperbaric 

bupivacaine achieved adequate anesthesia with 

minimal maternal and neonatal adverse 

effects." 

Uckunkaya et al., 1995, 

Turkey284 

Randomized, 

prospective, 

double blind 

40 In-patients scheduled 

for major orthopedic 

surgery 

Fentanyl (50%, mean 52 y 

± 20) 

Meperidine (55%, mean 48 

y ± 19) 

Epidural bupivacaine plus:  

• Fentanyl (20) 

• Meperidine (20) 

Analgesic 

effectiveness, blood 

pressure, heart rate, 

respiratory rate, 

VAS, infusion rate 

"As a result of this study we concluded that 

epidural continuous infusion of fentanyl-

bupivacaine showed better analgesic quality 

than meperidine-bupivacaine with no side 

effects in orthopaedic procedures." 

Ulker et al., 2010, 

Turkey285 

Prospective, 

randomized 

study 

60 In-patients scheduled 

for transurethral surgical 

procedure (gender not 

specified) 

SA (mean 69.0 y ± 3.2) 

Epidural (mean 70.0 y ± 

4.9) 

Low-dose SA (mean 71.0 y 

± 2.6) 

• SA: Ropivacaine 15 

mg plus fentanyl 25 

mcg (20) 

• Epidural anesthesia: 

Ropivacaine 112.5 mg 

plus fentanyl 25 mcg 

(20) 

• Low-dose SA: 

Ropivacaine 10 mg 

plus fentanyl 25 mcg 

(20) 

Anesthesia quality, 

patient comfort, 

complications 

"We conclude that all three anesthetic 

techniques may be used safely and are 

appropriate for transurethral surgical 

procedures. However, low-dose spinal 

anesthesia with ropivacaine plus fentanyl may 

be preferable in transurethral surgery because 

we reach an adequate sensorial level with less 

motor blockade." 
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Unal et al., 2012, 

Turkey286 

Prospective 

study 

45 Patients undergoing 

elective ambulatory 

arthroscopic knee surgery 

with SA 

Bupivacaine 4 mg (40.0%, 

mean 39.2 y ± 6.9) 

Bupivacaine 4 mg plus 

fentanyl (21.4%, mean 35.0 

y ± 12.4) 

Bupivacaine 3 mg plus 

fentanyl (64.3%, mean 39.4 

y ± 15.6) 

• Bupivacaine 4 mg 

(15) 

• Bupivacaine 4 mg 

plus fentanyl 25 mcg 

(14) 

• Bupivacaine 3 mg 

plus fentanyl 25 mcg 

(14) 

Motor and sensory 

block, hemodynamic 

stability, quality of 

anesthesia, 

perioperative 

complications 

"Low-dose bupivacaine, with or without 

fentanyl, can be used safely in lower extremity 

surgery and can provide rapid and safe release 

criteria." 

Vaananen et al., 2019, 

Finland287 

Kuukasjärvi et al., 

2019, Finland611 

– 
80 In-patients in early labor 

(0%, age not specified) 

Spinal:  

• Sufentanil (20) 

• Fentanyl (20)  

Epidural: 

• Sufentanil (20) 

• Fentanyl (20) 

Analgesia at 20 

minutes 

"In conclusion our results show that epidural 

opioid is a potential alternative to intrathecal 

opioid. Both sufentanil and fentanyl could be 

used for epidural analgesia. However, it may 

be necessary to anticipate a lower level of 

analgesia with epidural opioid compared to 

spinal opioid and therefore to be prepared to 

supplement the epidural opioid with epidural 

local anaesthetic if sufficient level of analgesia 

is not achieved by opioid alone within 20 

minutes." 

Vadalouca et al., 2000, 

Greece288 
– 

40 In-patients undergoing 

total vaginal hysterectomy 

Bolus (0%, mean 53.2 y ± 

4.46) 

Continuous infusion (0%, 

mean 52.1 y ± 4.75) 

• Bolus epidural 

fentanyl (20) 

• Continuous epidural 

infusion fentanyl (20) 

Postoperative pain 

intensity, onset of 

analgesia, duration 

of T10 blockade, 

adverse events 

"continuous epidural infusion by pump 

constitutes a superior method to classical bolus 

perioperative administration of opioids during 

epidural anesthesia for gynaecological 

procedures. Specifically, epidural infusion of 

fentanyl prolonged the duration of sensory 

blockade, provided a better quality of 

analgesia, and decreased the endocrine 

response to surgery" 
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Vaidya et al., 1990, 

US315 
– 

5 In-patients undergoing 

orthopedic surgery (gender 

and age not specified) 

• Fentanyl 25 mcg + 

xylocaine 25 mg (5) 

Onset of analgesia, 

motor block, 

postoperative pain 

"We recommend the use of this technique in 

elderly patients who are undergoing surgery 

and are candidates for regional anesthesia." 

Vakkapatti et al., 2019, 

India450 

Double-blinded, 

prospective, 

randomized, 

clinical trial 

60 In-patients undergoing 

infraumbilical surgeries 

under caudal block 

Levobupivacaine (83.3%, 

mean 2.727 y ± 2.133) 

Levobupivacaine plus 

fentanyl (80%, mean 2.91 y 

± 2.213) 

• Levobupivacaine (30) 

• Levobupivacaine plus 

fentanyl (30) 

Children and Infant 

Postoperative Pain 

Scale scores, 

duration of analgesia 

"In the current study, the addition of fentanyl 

as an adjuvant to a single shot caudal 

anaesthesia did not offer any benefits over 

plain levobupivacaine in terms of duration of 

pain relief. It can be still considered as a useful 

technique without any side effects in minor 

infra umbilical surgeries like herniotomies and 

orchidopexies where there is no need for 

continuous analgesia through epidural 

catheters and subsequent infusion." 

Valairucha et al., 2005, 

Thailand454 

Blinded, 

randomized 

controlled trial 

79 In-patients undergoing 

thoracotomy or upper 

abdominal surgery 

Fentanyl (gender not 

specified, mean 50.3 y ± 

12.06) 

Morphine (gender not 

specified, mean 57.12 y ± 

11.11) 

PCEA Bupivacaine plus: 

• Fentanyl (40) 

• Morphine (39) 

Efficacy of pain 

relief, requirement 

for supplemental 

analgesia, patient 

satisfaction, side 

effects 

"TPCEA [thoracic patient-controlled 

analgesia] using BF [bupivacaine-fentanyl] 

and BM [bupivacaine-morphine] solution 

resulted in similar pain relief and side effect 

profiles but with higher charged cost of 

medication in group BF. Morphine appears to 

be a more cost-effective choice than fentanyl 

for TPCEA after thoracotomy or upper 

abdominal surgery." 
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van Lersberghe et al., 

1994, Belgium584 

Randomized, 

open, single-

dose, 

prospective 

study 

54 In-patients undergoing 

lower major abdominal, 

gynecologic, or urologic 

surgery 

IV (27.8%, mean 48.8 y ± 

15.7) 

Epidural (38.9%, mean 

57.3 y ± 13.6) 

Transdermal patch (44.4%, 

mean 50.4 y ± 14.0) 

Fentanyl via:  

• IV (18) 

• Epidural (18) 

• Transdermal Patch 

(18) 

Pain intensity, vital 

signs, blood gas 

status, and plasma 

fentanyl 

concentration, 

analgesia onset and 

quality 

"The epidural, transdermal, and IV 

administration of identical doses of fentanyl 

given at a constant rate provided almost 

equivalent degrees of analgesia. But 

continuing epidural administration produced a 

steady rise in systemic fentanyl concentrations 

into the ventilatory-depressant range, affecting 

the hypoxemic regulation of breathing." 

Vidhya and Samyukta, 

2017, India289 

Prospective, 

double-blind 

study 

60 Patients undergoing 

elective anorectal surgery 

under SA 

Fentanyl (75%, mean 49 y 

± 8.7) 

Clonidine (65%, mean 44 y 

± 9.9) 

Buprenorphine (60%, mean 

48 y ± 9.5) 

Spinal bupivacaine plus:  

• Fentanyl (20) 

• Clonidine (20) 

• Buprenorphine (20) 

Sensory and motor 

block, postoperative 

pain, side effects 

"We concluded that all the three additives 

namely fentanyl, clonidine and buprenorphine 

can be used along with hyperbaric bupivacaine 

for ‘saddle block’ spinal anaesthesia for 

anorectal surgeries. Clonidine and 

buprenorphine provided a longer duration of 

sensory block and less post-operative pain and 

analgesic consumption when compared to 

fentanyl." 

Villarejo et al., 2012, 

Spain290 

Randomized, 

double blind 

study 

117 Patients receiving 

epidural analgesia for labor 

(0%, age not specified) 

• Epidural bupivacaine 

plus fentanyl (63) 

• Epidural bupivacaine 

(54) 

Clinical stage, labor 

characteristics and 

evolution, drugs 

used during labor, 

maternal and fetal-

newborn status and 

complications 

"Addition of fentanyl to bupivacaine 

significantly enhanced analgesia and increased 

the labour's delivery eutocic rate without 

adverse maternal and neonatal outcomes." 
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Vincent et al., 1992, 

US585 

Randomized, 

double blind 

study 

60 Patients undergoing 

cesarean section 

Fentanyl (0%, mean 29 y ± 

5.477) 

Placebo (0%, mean 29 y ± 

5.477) 

• Epidural fentanyl (30) 

• Placebo (30) 

Pain, nausea, 

pruritus, sedation, 

maternal respiratory 

rate 

"In summary, fentanyl 100 μg administered 

epidurally during cesarean delivery did not 

affect the quality of intraoperative analgesia 

but reduced intraoperative nausea in patients 

receiving epidural anesthesia with 2% 

lidocaine with epinephrine 5 μg/kg. Further, 

epidural fentanyl did not affect postoperative 

analgesia after epidural morphine 

administration." 

Volmanen et al., 2008, 

Finland291 

Randomized, 

controlled, 

double-blinded 

study 

52 Patients receiving labor 

analgesia (0%, range 24-32 

y) 

• Remifentanil IV (27) 

• Levobupivacaine + 

fentanyl epidural (25) 

Analgesic 

effectiveness, pain, 

side effects, maternal 

and neonatal 

outcomes 

"In terms of pain scores, epidural analgesia is 

superior to that provided by IV remifentanil. 

However, there was no difference in the pain 

relief scores between the treatments." 

Wang et al., 1994, 

Malaysia591 

Randomized 

double blind 

controlled trial 

31 Patients undergoing 

cesarean section under 

epidural anesthesia 

Control (0%, mean 29.1 y 

± 4.6) 

Fentanyl 100 mcg (0%, 

mean 31.2 y ± 5.9) 

Fentanyl 50 mcg (0%, 

mean 31.3 y ± 5.7) 

Epidural bupivacaine plus:  

• Control (10) 

• Fentanyl 100 mcg (11) 

• Fentanyl 50 mcg (10) 

Intraoperative pain, 

complications, 

neonatal outcomes, 

supplemental 

analgesic 

requirements 

"this study failed to show any difference 

between groups with respect to improvement 

of intraoperative comfort, although 100 μg 

fentanyl tended to require fewer 

supplementation as compared with the other 

two groups and 50 μg fentanyl was 

intermediate to saline and 100 μg fentanyl. 

However, this study has demonstrated that 100 

μg fentanyl was associated with a significant 

greater incidence of complications that 

required medication to treat. It therefore 

highlights the need to limit extradural 

administration of fentanyl to small doses. One 

case of maternal respiratory depression 

suggests the need for continuous monitoring of 

patients for an adequate period after extradural 

fentanyl." 
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Wang et al., 2019, 

China292 

Experimental 

study 

65 Patients undergoing 

total hip arthroplasty 

Bupivacaine (90%, mean 

74.0 y ± 6.0) 

Bupivacaine plus fentanyl 

(93.3%, mean 75.2 y ± 5.8) 

• Bupivacaine (33) 

• Bupivacaine + 

fentanyl (32) 

Hemodynamic 

stability, effect and 

satisfaction of 

anesthesia, time to 

first postoperative 

analgesic 

requirement, adverse 

events 

"Administration of 20 μg fentanyl to 

intrathecal 7.5 mg bupivacaine can provide 

safe and effective spinal anesthesia with no 

major adverse effects in elderly patients 

undergoing total hip arthroplasty." 

Weber et al., 2007, 

Austria293 

Prospective 

randomized 

cohort study 

40 In-patients undergoing 

minimally invasive pectus 

excavatum repair 

Morphine (85%, mean 16.7 

y ± 5.2) 

Ropivacaine plus fentanyl 

(75%, mean 14.8 y ± 4.2) 

• IV PCA morphine 

(20) 

• Continuous epidural 

ropivacaine and 

fentanyl (20) 

VAS pain score 

"We therefore conclude that thoracic epidural 

analgesia is superior to intravenous PCA in 

adolescents undergoing minimally invasive 

pectus excavatum repair." 

Weigl et al., 2009, 

Poland294 

Prospective, 

randomized, 

double blind 

study 

60 In-patients undergoing 

elective cesarean section 

Morphine (0%, mean 31.59 

y ± 4.25) 

Fentanyl (0%, mean 31.46 

y ± 4.21) 

Spinal bupivacaine plus:  

• Morphine (30) 

• Fentanyl (30) 

Rescue analgesic 

consumption, time to 

first rescue use, pain, 

side effects 

"1. In some cases, intraoperative spinal 

analgesia with morphine requires additional 

administration of iv opioids. 2. The 

subarachnoid administration of 100 μg of 

morphine for Caesarean section provides 

better postoperative analgesia for 12 h 

compared to fentanyl. 3. Both methods of 

analgesia are safe and adverse side effects 

related to them are acceptable." 
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Weigl et al., 2017, 

Poland497 

Prospective, 

double-blind, 

parallel-group 

study 

60 In-patients undergoing 

elective cesarean section 

under SA 

Morphine (0%, mean 31.9 

y ± 4.7) 

Morphine plus fentanyl 

(0%, mean 31.9 y ± 5.1) 

Spinal bupivacaine plus:  

• Morphine (30) 

• Morphine plus 

fentanyl (30) 

Requirement for 

additional analgesia, 

side effects, VAS, 

effective analgesia, 

Apgar scores, rates 

of pruritus, 

respiratory 

depression 

"Intrathecal combination of fentanyl and 

morphine may provide better perioperative 

analgesia than morphine alone in CS [cesarean 

section] and could be useful when the time 

from anesthesia to skin incision is short. 

However, an increase in PONV [postoperative 

nausea and vomiting] and possible acute spinal 

opioid tolerance after addition of intrathecal 

fentanyl warrants further investigation using 

lower doses of fentanyl." 

Weigl et al., 2016, 

Poland295 

Double-blind, 

placebo-

controlled, 

parallel-group 

randomized trial 

60 In-patients undergoing 

elective cesarean section: 

Bupivacaine (0%, mean 

31.1 y ± 4.4) 

Bupivacaine plus fentanyl 

(0%, mean 31.6 y ± 4.2) 

• Spinal bupivacaine 

(30) 

• Spinal bupivacaine 

plus fentanyl (30) 

Postoperative 

analgesic efficacy 

"We recommend the use of intrathecal 

fentanyl for CS [cesarean section] in medical 

centers that do not use intrathecal morphine or 

any other intrathecal opioid at present, 

provided that patients are monitored during the 

early postoperative period." 

Weinbroum, 2005, 

Israel296 

Controlled, 

prospective 

study 

70 In-patients undergoing 

resection of bone 

malignancy 

PCEA (42.8%, mean 40 y 

± 15) 

IV-PCA (40%, mean 45 y 

± 16) 

• PCEA ropivacaine 

plus fentanyl (35) 

• IV-PCA morphine 

(35) 

Pain score, analgesia 

consumption, 

demand for rescue 

analgesia, side 

effects 

"Postoperative ropivacaine + fentanyl via 

PCEA reduces pain better and affords better 

subjective feelings than IV morphine via PCA 

after resection of bone malignancy carried out 

under combined general and epidural 

anesthesia." 

Welchew and Breen, 

1991, UK297 

Prospective, 

open, clinical 

trial 

20 In-patients undergoing 

upper abdominal surgery 

PCEA (50%, mean 47.9 y 

± 14.99) 

IV-PCA (50%, mean 42.9 

y ± 8.10) 

Fentanyl via:  

• PCEA (10) 

• IV-PCA (10) 

Pain, sedation, 

nausea, fentanyl 

consumption 

"when using a patient-controlled on-demand 

analgesic system, patients having fentanyl 

delivered epidurally had slightly better 

analgesia than those receiving the same drug 

intravenously, despite consuming less than 

half as much fentanyl during the same period." 
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Welchew and Thornton, 

1982, UK298 

Prospective 

open trial 

20 In-patients undergoing 

upper abdominal surgery 

(gender not specified, 

range 23-58 y) 

• Continuous epidural 

fentanyl (10) 

• Intramuscular 

papaveretum (10) 

Analgesia quality, 

additional sedation 

requirement, nausea, 

respiratory function, 

volume of 

nasogastric aspirate, 

hypotension 

"It is concluded that epidural fentanyl 

delivered by continuous infusion offers 

significant advantages over a conventional 

intramuscular narcotic regime." 

Whiteside et al., 2000, 

Australia299 

Prospective, 

randomized, 

double-blind 

study 

40 In-patients undergoing 

gynecological oncology 

surgery with postoperative 

PCEA (0%, range 26-68 y) 

• Epidural 0.1% 

ropivacaine + fentanyl 

1 μg/ml (20) 

• Epidural 0.2% 

ropivacaine + fenanyl 

2 μg/ml (20) 

Pain, side effects, 

peak expiratory flow 

rate, leg strength, 

sensory block, 

PCEA usage 

"Treating postoperative pain following 

gynaecological oncology surgery with patient-

controlled epidural analgesia using low 

concentration ropivacaine (0.1%) with low-

dose fentanyl (1 μg ml-1) appears satisfactory. 

This study showed a significant reduction in 

the dose of the drug used to provide equal 

analgesia when the solution was high volume, 

low concentation compared with low volume, 

high concentration, thereby potentially 

increasing the margin between therapeutic and 

toxic drug levels." 

Wilhelm and Dieleman, 

1994, the 

Netherlands586 

– 

61 In-patients undergoing 

elective thoracotomy, 

abdominal aortic surgery, 

or large bowel surgery 

Fentanyl (82.1%, mean 

67.3 y ± 11.5) 

Sufentanil (72%, mean 

65.2 y ± 7.9) 

All patients received doses 

of 0.2-0.5 mL of the study 

solution as needed during 

the surgery plus 

postoperative continuous 

infusion of:  

• Fentanyl (28) 

• Sufentanil (25) 

 

8 patients did not enter the 

study 

Pain, amount of 

study drug 

administered, heart 

rate, systolic blood 

pressure, nausea, 

pruritus 

"In conclusion, this randomized, double-blind 

trial has demonstrated the clinical equivalence 

of 0.25 mg (0.74/μmol) fentanyl and 0.05 mg 

(0.13 μmol) sufentanil delivered epidurally, 

intra- and postoperatively." 
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Wong et al., 2006, 

US494 
– 

158 In-patients receiving 

epidural labor analgesia 

(0%, age not specified) 

Bupivacaine and fentanyl 

via IT injection, followed 

by:  

• Programmed 

intermittent epidural 

bolus (74) 

• Continuous epidural 

infusion (72) 

 

All patients received 

PCEA with the study 

solution 

Total bupivacaine 

consumption, need 

for supplemental 

epidural analgesia, 

quality of analgesia, 

patient satisfaction 

"PIEB [programmed intermittent epidural 

boluses] combined with PCEA was superior to 

CEI [continuous epidural infusion] combined 

with PCEA for labor analgesia…Further 

studies are warranted to determine whether 

this technique has benefit in other clinical 

applications of epidural pain management. In 

addition, studies are needed to determine the 

optimal combination of bolus volume, time 

interval, and drug concentration for use with 

this technique and whether this technique 

offers benefits compared with PCEA without a 

background infusion." 

Wong et al., 2005, 

US316 

Randomized 

trial 

728 In-patients in 

spontaneous labor or had 

spontaneous rupture of the 

membranes 

IT fentanyl (0%, mean 31.3 

y ± 5.2) 

Systemic hydromorphone 

(0%, mean 31.3 y ± 5.4) 

• IT fentanyl (366) 

• Systemic 

hydromorphone (362) 

Rate of cesarean 

delivery 

"In summary, the results of this randomized 

trial suggest that nulliparous women in 

spontaneous labor or with spontaneous rupture 

of membranes who request pain relief early in 

labor can receive neuraxial analgesia at that 

time without adverse consequences. When 

compared with systemic opioid analgesia, 

initiation of early neuraxial analgesia does not 

increase the risk of cesarean delivery and may 

shorten labor." 

Wright and George, 

1992, UK300 
– 

21 Patients undergoing 

abdominal surgery (gender 

and age not specified) 

• Extradural fentanyl + 

bupivacaine (10) 

• IV PCA morphine 

(11) 

Peak expiratory flow 

rate, forced 

expiratory volume in 

1 s, forced vital 

capacity, blood pH, 

gas tension, pain 

scores 

"These results indicate that after upper 

abdominal surgery, analgesia provided by 

continuous extradural bupivacaine-fentanyl is 

superior to that provided by PCA with 

morphine and that this is accompanied by 

greater preservation of lung function and 

ventilation." 
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Wu et al., 1999, US317 – 

64 In-patients requiring 

treatment for rib fracture 

pain 

Epidural (52%, mean 56 y 

± 17) 

PCA (51%, mean 45 y ± 

22) 

• Epidural bupivacaine 

+ fentanyl (25) 

• IV PCA morphine 

(39) 

Injury severity score, 

acute physiology 

score, chronic health 

evaluation II score, 

pain scores, number 

of rib fractures, 

length of ICU and 

hospital stay, 

incidence of 

pulmonary 

complications, 

incidence of organ 

failure 

"Patients who received epidural analgesia with 

bupivacaine and fentanyl had superior 

analgesia and equivalent lengths of stay when 

compared with those who received intravenous 

PCA morphine…We currently recommend the 

use of thoracic epidural catheters with infusion 

of local anesthetics and opioids in patients 

with more than three rib fractures and poor 

response to intravenous opioids." 

Yap et al., 2016, US587 – 

211 Patients undergoing 

cesarean section (0%, age 

not specified) 

• Meperidine (66) 

• Fentanyl (145) 

Antiemetic use; 24-

hour postoperative 

opioid use 

"Our study shows IT 10mg meperidine is 

associated with more antiemetic use compared 

to IT 15mcg fentanyl, suggesting more nausea 

and vomiting with IT meperidine. IT 

meperidine was associated with a 10% 

decrease in postoperative opioid use. Further 

prospective, RCTs will be required to further 

delineate the risk-benefit of 10mg IT 

meperidine use." 

Yardeni et al., 2007, 

Israel301 

Randomized 

controlled trial 

92 In-patients scheduled 

for lower abdominal 

surgery 

Intermittent opiate regimen 

(45.2%, mean 53.6 y ± 8.9) 

PCA (38.7%, mean 52.0 y 

± 10.0) 

PCEA (46.7%, mean 57.6 

y ± 9.9) 

• Intermittent opiate 

regimen: pethidine IM 

(31) 

• PCA: morphine IV 

(31) 

• PCEA: bupivacaine + 

fentanyl (30) 

Cortisol levels, 

prolactin levels 

"The present results indicate that the PCEA 

technique offers an advantageous treatment 

associated with reduced postoperative pain, 

and attenuated neuroendocrine response." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Yau et al., 1990, Hong 

Kong302 

Double-blind 

comparison 

90 Patients receiving 

epidural labor analgesia 

(0%, mean 27.4 y ± 4.5) 

• Bupivacaine 0.125% 

(15) 

• Bupivacaine 0.25% 

(15) 

• Bupivacaine 0.125% 

plus adrenaline 1.25 

mcg/mL (15) 

• Bupivacaine 0.25% 

plus adrenaline 2.5 

mcg/mL (15) 

• Bupivacaine 0.125% 

plus adrenaline 1.25 

mcg/mL plus fentanyl 

50 mcg (15) 

• Bupivacaine 0.25% 

plus adrenaline 2.5 

mcg/mL plus fentanyl 

50 mcg (15) 

Onset time, duration 

of analgesia, pain, 

method of delivery, 

Apgar scores, 

requests for 

additional analgesia 

"Analgesia was best with the bupivacaine 

0.25% with adrenaline 2.5 μg/ml and the two 

fentanyl mixtures. We see no advantage in 

using the more concentrated mixture since the 

two fentanyl groups were similar. We 

conclude that the combination of bupivacaine 

0.125% with adrenaline 1.25 μg/ml and 

fentanyl 50 μg gives good pain relief and is a 

suitable choice for obstetric epidural 

analgesia." 

Yee et al., 1993, 

Canada303 

Yee et al., 1992, 

Canada612 

Prospective, 

randomized, 

double-blind 

study 

50 Patients undergoing 

elective cesarean section 

Fentanyl 25 mcg (0%, 

mean 32.17 y ± 3.58) 

Fentanyl 50 mcg (0%, 

mean 32.73 y ± 5.05) 

• Fentanyl 25 mcg (24) 

• Fentanyl 50 mcg (26) 

Analgesia efficacy, 

side effects, pain, 

use of supplemental 

analgesia, time to 

delivery, Apgar 

score 

"The low levels of pain experienced by 

patients indicates that doses higher than 50 

mcg of epidural fentanyl are usually 

unnecessary for optimal analgesia." 

Yefet et al., 2017, 

Israel588 

Randomized 

controlled trial 

193 In-patients undergoing 

cesarean section (0%, age 

not specified) 

Spinal bupivacaine with:  

• Spinal fentanyl and 

oral tramadol, 

paracetamol, and 

diclofenac at 

predetermined regular 

intervals (98) 

• Spinal morphine (95) 

Number 

breakthrough events 

of moderate to 

severe pain (VAS 

greater than or equal 

to 4) 

"Spinal morphine was associated with fewer 

events of pain breakthrough but higher rates of 

adverse events compared with fixed time 

interval oral analgesia. Since both protocols 

received high satisfaction scores, the choice 

between them should be individualized 

according to departmental preference and 

patient characteristics." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Yegin et al., 2005, 

Turkey304 

Randomized, 

double-blind, 

controlled 

31 In-patients undergoing 

TURP 

Ropivacaine (100%, mean 

53 y ± 18) 

Ropivacaine plus fentanyl 

(100%, mean 58 y ± 16) 

• IT ropivacaine (16) 

• IT ropivacaine + 

fentanyl (15) 

Onset and recovery 

time of sensory 

block, degree and 

recovery time of 

motor block, side 

effects 

"In conclusion, in patients undergoing TURP 

the addition of fentanyl 25 μg to hyperbaric 

ropivacaine 18 mg for spinal anesthesia may 

significantly improve the quality and prolong 

the duration of analgesia, without causing a 

substantial increase in the frequency of major 

side-effects." 

Yektaz, 2011, Turkey495 – 

180 Patients undergoing 

SA (gender and age not 

specified) 

IT bupivacaine 15 mg 

plus:  

• Control (20) 

• Bupivacaine 2.5 mg 

(20) 

• Ketamine (20) 

• Fentanyl (20) 

• Sufentanil (20) 

• Dexmedetomidine 

(20) 

• Neostigmine (20) 

• Midazolam (20) 

• Droperidol (20) 

Intraoperative and 

postoperative side 

effects; time to first 

pain; characteristics 

of spinal anesthesia 

"No differences in the time to the first pain 

were found between intrathecal adjuvant 

agents. Their effects on the characteristics of 

spinal anesthesia are similar. Each adjuvant 

agent causes specific side effects. However, 

postoperative analgesic requirement was not 

considered in our study, and dose-finding 

studies (which are performed to determine the 

adjuvant agent doses that cause minimal and 

maximal side effects) were not performed. 

Further studies should be performed to 

evaluate those factors." 

Yoshii et al., 1993, 

US451 

Yoshii, 1994, US613 

Double blinded 

protocol 

70 Patients requiring labor 

analgesia in a two-phase 

study (0%, age not 

specified) 

Phase 1:  

• IV saline then fentanyl 

(18) 

• IV fentanyl then saline 

(22) 

Phase 2:  

• Epidural saline then 

fentanyl (18) 

• Epidural fentanyl then 

saline (22) 

Maternal side 

effects: dizziness, 

drowsiness 

"Overall, the responses to intravenous fentanyl 

(40/40) occurred in a remarkably more 

consistent fashion when compared to epidural 

fentanyl (2/40). Thus, the results suggest that 

in laboring patients, intravenous fentanyl 

produces predictable and easily detectable 

changes that may be useful in identifying an 

epidural catheter unintentionally placed 

intravascularly." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Yousef et al., 2015, 

Egypt452 
– 

135 In-patients undergoing 

lower limb orthopedic 

surgery with CSE 

anesthesia 

Clonidine (66.7%, mean 

43.5 y ± 13.5) 

Fentanyl (64.4%, mean 

48.9 y ± 17.4) 

Meperidine (71.1%, mean 

45.6 y ± 14.9) 

IT bupivacaine followed 

by epidural bupivacaine 

plus clonidine and:  

• Saline (45) 

• Fentanyl (45) 

• Meperidine (45) 

Sensory block, time 

to surgery readiness, 

time to recovery 

from motor 

blockade, time to 

first analgesic 

requirement postop, 

pain, sedation, side 

effects 

"The combined administration of epidural 

clonidine and meperidine provided better 

intraoperative hemodynamics and prolonged 

postoperative analgesia than epidural clonidine 

fentanyl combination in patients undergoing 

lower limb orthopedic surgery." 

Yu and Gambling, 

1993, Canada305 

Yu et al., 1989, 

Canada614 

Prospective, 

randomized, 

double-blinded 

study 

22 In-patients undergoing 

cesarean section 

Fentanyl (0%, mean 31.8 y 

± 4.9) 

Morphine (0%, mean 29.5 

y ± 4.2) 

• PCEA fentanyl (11) 

• Single bolus morphine 

bolus (11) 

Pain, satisfaction 

with pain relief, 

nausea, pruritus 

"In conclusion, the present study shows that 

patient-controlled epidural administration of 

fentanyl provides women with comparable 

analgesia to single bolus epidural morphine for 

24 hr following Caesarean delivery. Patients 

were satisfied with titrating their own 

analgesia and had less pruritus with fentanyl. 

This method of analgesia may be suitable for 

the motivated patient with a history of severe 

pruritus after epidural morphine 

administration." 

Zapp and Thorne, 1995, 

US318 
– 

150 In-patients receiving 

labor intrathecal analgesia 

(0%, range 17-38 y) 

Patients with less than 4 

hours of labor left:  

• IT fentanyl (not 

reported) 

All other patients: 

• IT fentanyl plus 

morphine (not 

reported) 

Quality of analgesia, 

side effects, patient 

satisfaction 

"Ninety-four percent of the patients agreed 

that LIA [labor intrathecal analgesia] worked 

well and that they would do it again. LIA was 

found to be a well-accepted, cost-saving, very 

effective approach to labor analgesia." 
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Author, Year, 

Country 
Study Typea Patient Population 

(% male, age) 

Intervention/Comparator 

(# of patients) 

Primary Outcome 

Measure 
Authors’ Conclusions 

Zeiderman et al., 1991, 

UK589 
– 

17 In-patients undergoing 

elective abdominal surgery 

(47.1%, range 27-71 y) 

• Epidural fentanyl 

infusion (8) 

• IM morphine (9) 

Postoperative 

fatigue, ambulation 

after surgery, 

respiratory gas 

exchange, 

respiratory rate, tidal 

volume, heart rate 

"While the use of epidural analgesia provides 

good pain relief, the presence of another 

treatment catheter may limit mobility. 

Although differences in the mode of analgesia 

had no influence upon cardiorespiratory 

function or resting energy expenditure, 

patients who received epidural analgesia 

demonstrated a significant increase in their 

energy requirements for the postoperative 

ambulatory test." 

Zhao et al., 2018, 

China551 

Prospective, 

randomized, 

double blind  

94 In-patients receiving 

CSE analgesia for labor 

Bupivacaine (0%, mean 

24.15 y ± 2.84) 

Ropivacaine (0%, mean 

25.38 y ± 4.18) 

SA with study 

combination followed by 

PCEA with the same 

combination of fentanyl 

plus:  

• Bupivacaine (46) 

• Ropivacaine (48) 

Pain, myodynamia, 

press frequency of 

PCA pump, total 

volume of study 

solution, duration of 

analgesia, neonatal 

outcomes, 

postpartum 

complications 

"Ropivacaine is just as safe as bupivacaine. 

There were no differences in neonatal 

outcomes or postpartum complications. Better 

myodynamia highlights the clinical application 

of ropivacaine." 

Abbreviations: “–“, not mentioned; ADH, antidiuretic hormone; AIS, adolescent idiopathic scoliosis; ARDS, acute respiratory distress syndrome; BIS, bispectral 

index; C-RP, C-reactive protein; C/S, CS, cesarean section; CA, caudal anesthesia; CABG, coronary artery bypass grafting; CCAM, congenital cystic 

adenomatoid malformation; CD, cesarean delivery; CEA, continuous epidural analgesia; CEB, continuous epidural block; CF, cystic fibrosis; CFNB, continuous 

femoral nerve blockade; CGE, combined general anesthesia and epidural anesthesia; CIT, conventional intermittent “top up”; CP, cerebral palsy; CRPS, complex 

regional pan syndrome; CSE, combined spinal-epidural; CSF, cerebrospinal fluid; DM, diabetes mellitus; EA, epidural analgesia; ECV, external cephalic 

version; EF, epidural fentanyl; EM, epidural morphine; ESWL, extracorporeal shock wave lithotripsy; EXIT, ex utero intrapartum treatment; GA, general 

anesthesia; GSD, glycogen storage disease; HDR, high dose rate; HTEA, high thoracic epidural anesthesia/analgesia; ICU, intensive care unit; IDDS, intrathecal 

drug delivery system; IM, intramuscular; ISBT, interstitial brachytherapy; IV, intravenous; IVME, intravenous morphine equivalents; IT, intrathecal; ITF, 

intrathecal fentanyl; LA, local anesthetics; LASIK, laser-assisted in-situ keratomileusis; MOPS, modified objective pain score; MRM, modified radical 

mastectomy; MVP, mitral valve prolapse; NESR, neuroendocrine stress responses; NLA, neuroleptanalgesia; NRS, numeric rating scale; OI, osteogenesis 

imperfecta; ORIF, open reduction internal fixation; PACU, post-anesthesia care unit; PCA, patient-controlled analgesia; PCEA, patient-controlled epidural 

analgesia; PCIA, patient-controlled intravenous analgesia; PCLA, patient-controlled local analgesia; PCNL, PNL, percutaneous nephrolithotomy; PDPH, post-

dural puncture headache; PEEA, preemptive epidural analgesia; PEIV, preemptive intravenous analgesia; PNB, paravertebral nerve block; PO, postoperative; 

POCD, postoperative cognitive dysfunction; PONV, postoperative nausea and vomiting; PPCM, postpartum cardiomyopathy; PSF, posterior spinal fusion; PVB, 

paravertebral block; QoL, quality of life; RRP, radical retropubic prostatectomy; SA, spinal anesthesia; SSI, segmental spinal instrumentation; TAH, total 

abdominal hysterectomy; TAP, transversus abdominis plane; TEA, thoracic epidural analgesia; TEP, total extraperitoneal; TIVA, total intravenous anesthesia; 
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TKR, total knee replacement; TNS, transient neurologic symptoms; TOP, termination of pregnancy; TRUS, transrectal ultrasound; TURP, transurethral 

prostatectomy; US, ultrasound; US TAP, ultrasound guided transversus abdominis plane; VAS, visual analogue score; VATS, video-assisted thoracic surgical; 

XLIF, extreme-lateral interbody fusion. 
 aAs defined by authors.
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Appendix 3.1. Survey instrument for professional medical associations 

 

Welcome. We want to understand your clinical use of compounded fentanyl citrate. Your feedback will 

help the Food and Drug Administration (FDA) develop a list of drugs that can be used in compounding 

by 503B outsourcing facilities. Your anonymous responses will be shared with the FDA.  The time 

required to complete this survey is approximately 10-15 minutes. 

If you have additional questions or concerns about this study, please email: 

compounding@rx.umaryland.edu.  

If you have questions about your rights as a research subject, please contact HRPO at 410-760-5037 or 

hrpo@umaryland.edu.  

Thank you,   

Dr. Ashlee Mattingly 

Principal Investigator 

The University of Maryland School of Pharmacy 

An agency may not conduct or sponsor, and a person is not required to respond to a collection of 

information unless it displays a currently valid OMB control number. 

OMB Control No. 0910-0871  

Expiration date:  June 30, 2022  

  

mailto:compounding@rx.umaryland.edu
mailto:hrpo@umaryland.edu
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1. How familiar are you with the following terms? 

   Very familiar Somewhat familiar Not familiar 

Compounded drugs 

(medications prepared to 

meet a patient-specific 

need) 

o  o  o  

503A Compounding 

pharmacy (a pharmacy 

that prepares compounded 

medications prescribed by 

practitioners to meet a 

patient-specific need)   

o  o  o  

50B Outsourcing facility 

(a facility that compounds 

larger quantities without 

the receipt of a patient-

specific prescription)   

o  o  o  

2. Do you prescribe or administer fentanyl citrate to your patients?  

o Yes 

o No   

3. Do you prescribe or administer fentanyl citrate by any of the following dosage forms and/or routes of 

administration? (check all that apply)  

o Epidural injection 

o Intrathecal injection 

o None of the above   

4. I prescribe or administer fentanyl citrate for the following conditions or diseases: (check all that 

apply)  

o Adjunct to regional anesthesia 

o Dyspnea 

o General anesthesia induction or maintenance 

o Moderate to severe pain 

o Rapid-sequence intubation 

o Sedation 

o Other (please explain) _______________________________________________  

5. I use fentanyl citrate with my patients as the following: (check all that apply) 

o FDA-approved drug product 

o Compounded drug product 

o Other (please describe) 
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6. I use compounded fentanyl citrate because: (check all that apply)  

o Commercial products are not available in the dosage form, strength, or combination I need. 

(please explain) _____________________________________________  

o Patient allergies prevent me from using commercially available products. (please explain) 

________________________________________________  

o Patient conditions prevent me from using commercially available products. (please explain) 

________________________________________________  

o There are no commercially available products containing fentanyl citrate.   

o Other (please explain) ________________________________________________  

7. Do you stock non-patient-specific compounded fentanyl citrate at your practice?  

o Yes 

o No   

o I'm not sure   

8. I obtain compounded fentanyl citrate from the following: (check all that apply)  

o Compound myself at my practice 

o Have the product compounded by an in-house pharmacy  

o Purchase, or have a patient purchase, from a compounding pharmacy   

o Purchase, or have a patient purchase, from an outsourcing facility   

o Other (please explain) ________________________________________________  

9. What is your practice setting? (check all that apply)  

o Physician office/private practice 

o Outpatient clinic 

o Hospital/health system   

o Academic medical center   

o Emergency room 

o Operating room   

o Other (please describe) ________________________________________________  

10. What degree do you hold? (check all that apply)  

o Doctor of Medicine (MD) 

o Doctor of Osteopathic Medicine (DO) 

o Doctor of Medicine in Dentistry (DMD/DDS) 

o Doctor of Pharmacy (PharmD) or Bachelor of Science in Pharmacy (BS Pharm) 

o Naturopathic Doctor (ND)   

o Nurse Practitioner (NP)   

o Physician Assistant (PA) 

o Other (please describe) ________________________________________________   
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Appendix 3.2. Survey instrument for Ambulatory Surgery Center Association 

 

Welcome. We want to understand your clinical use of compounded drugs. Your feedback will help the 

Food and Drug Administration (FDA) develop a list of drugs that can be used in bulk compounding by 

503B outsourcing facilities. Your anonymous responses will be shared with the FDA.  The time required 

to complete this survey is approximately 10-15 minutes. 

If you have additional questions or concerns about this study, please email: 

compounding@rx.umaryland.edu.  

If you have questions about your rights as a research subject, please contact HRPO at 410-760-5037 or 

hrpo@umaryland.edu.  

Thank you,   

Dr. Ashlee Mattingly 

Principal Investigator  

The University of Maryland School of Pharmacy 

An agency may not conduct or sponsor, and a person is not required to respond to a collection of 

information unless it displays a currently valid OMB control number. 

OMB Control No. 0910-0871  

Expiration date:  June 30, 2022  

  

  

mailto:compounding@rx.umaryland.edu
mailto:hrpo@umaryland.edu
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1. How familiar are you with the following terms?  

  Very familiar   Somewhat familiar   Not familiar  

Compounded drugs 

(medications prepared to 

meet a patient-specific 

need)   

o   o   o   

503A Compounding 

pharmacy (a pharmacy 

that prepares compounded 

medications prescribed by 

practitioners to meet a 

patient-specific need)  

o   o   o   

503B Outsourcing facility 

(a facility that compounds 

larger quantities without 

the receipt of a patient-

specific prescription)  

o   o   o   

2. Do you utilize a 503B outsourcing facility to acquire compounded drugs?   

o Yes. If yes, why?  ________________________________________________  

o No. If no, why not?  ________________________________________________  

3. Do you obtain any of the following products from a 503B outsourcing facility? (check all that apply)  

o I do not obtain any compounded drugs from 503B outsourcing facilities    

o Amitriptyline / Ketoprofen / Oxymetazoline    

o Budesonide    

o Calcium gluconate    

o Droperidol    

o Epinephrine    

o Epinephrine for ophthalmic administration    

o Epinephrine / Lidocaine for ophthalmic administration    

o Epinephrine / Bupivacaine / Fentanyl    

o Fentanyl    

o Flurbiprofen    

o Flurbiprofen for ophthalmic administration    

o Hydromorphone    

o Ipamorelin    

o Ketoprofen / Nifedipine    

o Lidocaine / Epinephrine / Tetracaine HCl    

o Meperidine    

o Morphine    

o Naloxone    

o Neomycin    

o Phentolamine    
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o Promethazine    

o Remifentanil    

o Sufentanil    

o Tramadol    

o None of the above    

4. What type of specialty procedures are performed in your facility? (check all that apply)  

o Dental    

o Dermatology    

o Endoscopy    

o Neurosurgery    

o Obstetrics/gynecology    

o Ophthalmology    

o Otolaryngology    

o Orthopedics    

o Pain    

o Plastics    

o Podiatry    

o Other (please describe) ________________________________________________  
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Appendix 4. Survey distribution to professional associations  

 

Specialty Associationa Agreed/Declined, 

Reason for Declining 

Allergy/Immunology 
American Academy of Allergy, Asthma, and Immunology 

(AAAI) 
Declined – survey not 

approved 

Anesthesia 

American Society of Regional Anesthesia and Pain Medicine 

(ASRA) 

Declined – failed to 

respond 

Society for Ambulatory Anesthesia (SAMBA) 
Declined – failed to 

respond 

Society for Neuroscience in Anesthesiology and Critical Care  
Declined – failed to 

respond 

Critical Care Critical Care Societies Collaborative 
Declined – failed to 

respond 

Dentistry &              

Oral Medicine 

Academy of General Dentistry (AGD) 
Declined – provided 

interview referrals 

American Dental Association (ADA) 
Declined – failed to 

respond 

Dermatology 

American Academy of Dermatology (AAD) Agreed 

American Osteopathic College of Dermatology (AOCD) 
Declined – not 

interested 

Endocrinology 

The Endocrine Society (ENDO) Agreed 

Pediatric Endocrine Society Agreed 

Gastroenterology 

American Gastroenterological Association (AGA) 
Declined – failed to 

respond 

Obesity Medicine Association (OMA) 

Declined – did not 

have anyone to 

contribute to research 

Hematology American Society of Hematology (ASH) 
Declined – does not 

distribute surveys 

Infectious Disease American Academy of HIV Medicine (AAHIVM) 
Declined – failed to 

respond 

Medicine American Medical Association (AMA) 
Declined – failed to 

respond 
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Naturopathy 

American Association of Naturopathic Physicians (AANP) Agreed 

The Oncology Association of Naturopathic Physicians 

(OncANP) 
Agreed 

Nephrology  

American College of Clinical Pharmacists: Nephrology 

Practice Network 
Agreed 

American Society of Nephrology 
Declined – provided 

interview referrals 

Nutrition 
American Society for Parenteral and Enteral Nutrition 

(ASPEN) 

Declined – provided 

interview referrals 

Obstetrics and 

Gynecology 

American Gynecological and Obstetrical Society (AGOS) 
Declined – failed to 

respond 

Nurse Practitioners in Women’s Health Agreed  

Ophthalmology American Academy of Ophthalmology (AAO) Agreed 

Otolaryngology 
American Academy of Otolaryngology-Head and Neck 

Surgery (AAO-HNS) 

Declined – survey not 

approved 

Pain Management 

American Academy of Pain Medicine (AAPM) 
Declined – survey not 

approved 

American Academy of Physical Medicine and Rehabilitation 
Declined – failed to 

respond 

Pediatrics and 

Neonatology 
American Academy of Pediatrics (AAP) Agreed 

Primary Care American College of Physicians (ACP) 
Declined – failed to 

respond 

Psychiatry 

American Academy of Clinical Psychiatrists 
Declined – failed to 

respond 

American Association for Geriatric Psychiatry 
Declined – failed to 

respond 

Rheumatology American College of Rheumatology (ACR) Agreed 
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Surgery 

Ambulatory Surgery Center Association (ASCA) Agreed 

American Academy of Orthopaedic Surgeons (AAOS) 

Declined – no interest 

in participation from 

members 

American Association of Hip and Knee Surgeons (AAHKS) 
Declined – only send 

surveys from members 

American College of Surgeons (ACS) Agreed   

American Society for Metabolic and Bariatric Surgery 

(AMBS)  

Declined – only send 

surveys from members 

The Association of Bone and Joint Surgeons 
Declined – failed to 

respond 

Physician Assistants in Orthopaedic Surgery 
Declined – failed to 

respond 

Society of American Gastrointestinal and Endoscopic Surgeons 

(SAGES)  

Declined – failed to 

respond  

Society of Gynecologic Surgeons (SGS) 

Declined – policy 

limits number of 

surveys per year and 

do not have a method 

to identify if any of the 

SGS members are 

using ipamorelin 

Toxicology American Academy of Environmental Medicine (AAEM) 
Declined – failed to 

respond 

Urology Sexual Medicine Society of North America (SMSNA) Agreed 

aAssociations that declined in Year 1 were not contacted in Year 2.  

 


