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Frequently Used Abbreviations
API

Active Pharmaceutical Ingredient

EMA

European Medicines Agency

EU

European Union

FDA

Food and Drug Administration

HCl

Hydrochloride

IRB

Institutional Review Board

OTC

Over-the-counter

ROA

Route of administration

SME

Subject matter expert

UK

United Kingdom

US

United States
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INTRODUCTION
This report was created to assist the United States (US) Food and Drug Administration (FDA) in its
evaluation of the use of ropivacaine hydrochloride (ropivacaine HCl; UNII code: V910P86109), 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 ropivacaine HCl 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 health care practitioners were consulted to identify how ropivacaine HCl has been used
historically and currently.1-3 Assessments 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 ropivacaine HCl 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
Ropivacaine HCl was nominated for inclusion on the 503B Bulks List by Pentec Health, the Outsourcing
Facilities Association (OFA), the Specialty Sterile Pharmaceutical Society (SSPS), and US Compounding
Pharmacy.
Ropivacaine HCl was nominated for local or regional anesthesia for surgery, obstetrical procedures (such
as cesarean section), and acute pain management for the treatment of severe pain through an epidural,
infiltration, intraarticular, intramuscular, intrathecal, intravenous, nerve block, or subcutaneous injection
solution in concentrations ranging from 1 to 33.4 mg/mL.
Nominators provided references from published peer-reviewed literature to describe the pharmacology
and support the clinical use of ropivacaine HCl.6-11
Reasons provided for nomination to the 503B Bulks List included:
•
•

•
•
•
•
•
•

Practitioners often prescribe doses that require higher strengths or concentrations than those
available in FDA-approved products or use in combinations with other medications.
If the FDA-approved, single-use-only vials were used for compounding and the vial was
punctured a second time or the vial’s contents were used for more than one patient, then the
compounding pharmacy would be using the product off-label.
Compounded product may be the only product to effectively treat the indication for which it is
intended.
Patient need for dosage form or strength, including greater concentration, that is not available
commercially.
Patient sensitivities to dyes, fillers, preservatives, or other excipients in manufactured products.
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 active pharmaceutical ingredient (API) is safer and more
efficient than unmanageable amounts of small vials.
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•

•

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.
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.

METHODOLOGY
Background information
The national medicine registers of 13 countries and regions were searched to establish the availability of
ropivacaine HCl products in the 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 the English language; and
desired information, specifically, product trade name, active ingredient, strength, form, route of
administration (ROA), and approval status, were 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 ropivacaine HCl; name variations of ropivacaine HCl 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
ropivacaine HCl. 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.

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 2
concepts: ropivacaine HCl and ROA (intravenous, intramuscular, subcutaneous, intrathecal, or intraarticular administration, refer to Appendix 1 for full search strategies). A literature review was not
conducted for epidural or perineural administration or for local infiltration, due to the availability of
FDA-approved products for these ROAs. Results were limited to human studies in the English
language. Searches were conducted on September 12, 2020. In addition, the ECRI Guidelines Trust®
repository was searched on September 12, 2020, for clinical practice guidelines that recommended the
use of ropivacaine HCl and provided sufficient information on dosing and administration.
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Results were exported to EndNote for Windows version X9.3.3 (Clarivate), and duplicates were
removed. The deduplicated results were uploaded to Covidence (Veritas Health Innovation) for
screening.

Study selection
Studies in which ropivacaine HCl 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, preclinical 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 ropivacaine HCl was used as an FDA-approved product in the nominated
dosage form, ROA, or combination; as a dosage form, ROA, or combination that was not nominated;
as an unspecified dosage form or ROA; or for an indication that was not nominated; as well as if
ropivacaine HCl was mentioned only briefly as a previous failed treatment or rescue treatment or if it
was not used clinically. Studies in which ropivacaine HCl 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 ropivacaine HCl; setting; total
number of patients; number of patients who received ropivacaine HCl; patient population; indication
for use of ropivacaine HCl; dosage form and strength; dose; ROA; frequency and duration of therapy;
use of ropivacaine HCl in a combination product; use and formulation of ropivacaine HCl in a
compounded product; use of ropivacaine HCl 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
Semistructured interviews with subject matter experts (SMEs) were conducted to understand how and in
what circumstances ropivacaine HCl was used in a clinical setting. The systematic literature review and
indications from the nominations were reviewed to identify medical specialties that would potentially use
ropivacaine HCl. Potential SMEs were identified through recommendations and referrals from
professional associations, colleagues’ professional networks, and authors of relevant literature. Select
outsourcing facilities were contacted for interviews and referrals to additional SMEs. SMEs provided
verbal 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 synthesized for qualitative data analysis.
In addition to interviews with individual SMEs, a roundtable discussion with pharmacists was held.
Participants were identified through outreach to professional associations that would potentially purchase
compounded products from outsourcing facilities. A prequestionnaire was distributed to those who agreed
to participate to collect information about the types of facilities at which participants worked and the
products they purchased from outsourcing facilities (refer to Appendix 3 for complete survey and Results
7

of survey section for results of prequestionnaire). The roundtable lasted 60 minutes and was conducted via
Zoom, audio recorded, and professionally transcribed. The transcriptions and notes were synthesized for
qualitative data analysis.

Survey
A survey was distributed to the members of professional medical associations to determine the use of
ropivacaine HCl in clinical practice. The online survey was created using Qualtrics® software (refer to
Appendix 3 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 Years 1 and 2 were not contacted to distribute the project Year 3 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 4 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
•
•
•
•

Ropivacaine HCl is available as an FDA-approved product in the nominated dosage form and ROA.
Ropivacaine HCl is not available as an OTC product in the US.
There is a current United States Pharmacopeia (USP) monograph for ropivacaine HCl.
Ropivacaine HCl is available in the nominated dosage form and ROA in Abu Dhabi, Australia, Belgium, Canada, Hong Kong, Ireland,
Latvia, Namibia, New Zealand, Saudi Arabia, and the UK.

Table 1. Currently approved products – USa

a

Active Ingredient

Concentration

Dosage Form

Route of
Administration

Status

Approval Dateb

Ropivacaine HCl

2-10 mg/mL

Solution

Injection

Prescription

9/24/1996

Source: US FDA Orange Book: Approved Drug Products with Therapeutic Equivalence Evaluations.
If multiple approval dates and/or multiple strengths, then earliest date provided.

b
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Table 2. Currently approved products – select non-US countries and regionsa
Active
Ingredient

Ropivacaine
HCl

Concentration

2-10 mg/mL

Dosage Form

Solution

Route of
Administration

Block, continuous
wound infusion,
epidural, infiltration,
infusion, injection,
intraarticular,
intracutaneous,
intradermal,
intramuscular,
intraneural,
intrathecal, mucosal,
nerve blocks,
perineural,
subcutaneous

Approved for Use
Country

Status

Approval Dateb

Abu Dhabi

Active

–

Australia

S4 – Prescription-only
medicine

1/30/1996

Belgium

Medical prescription

8/05/1996

Canada

Ethical

4/14/1997

Hong Kong

Prescription only

3/12/1998

Ireland

Prescription-only nonrenewable

6/26/1996

Latvia

Prescription

11/26/2010

Namibia

–

8/18/2004

New Zealand

Prescription

6/06/1996

Saudi Arabia

Prescription

–

United Kingdom

Prescription-only
medication

10/03/1995

Abbreviations: –, not provided.
a
Medicine 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 ROAs similar to those requested in the nominations. See Methodology for full
explanation.
b
If multiple approval dates and/or multiple strengths, then earliest date provided.
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Results of literature review
Study selection
Database searches yielded 4465 references; 3 additional references were identified from searching
ECRI Guidelines Trust® and pulling the published article from abstracts found in the search. After
duplicates were removed, 3144 titles and abstracts were screened. After screening, the full text of 730
articles was reviewed. Three hundred twenty-two studies were included; after multiple reports of the
same study were merged, there were 315 included studies. Four hundred eight studies were excluded
for the following reasons: wrong study design (233 studies); FDA-approved dosage form or ROA
(139); non-nominated dosage form or ROA (16); unspecified dosage form or ROA (6); duplicate
study (3); ropivacaine HCl not used clinically (3); non-nominated indication (2); language other than
English (2); unable to obtain full text (2); wrong substance (2).
Refer to Figure 1 for the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram.

Characteristics of included studies
The 315 included studies were published between 1994 and 2020. There were 299 experimental
studies, 11 observational studies, and 5 descriptive studies. The 315 studies were conducted in the
following countries/regions: Argentina, Australia, Austria, Belgium, Brazil, Canada, China, Croatia,
Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hong Kong, India, Iran, Italy,
Japan, Korea, Malaysia, the Netherlands, Norway, Pakistan, Russia, Saudi Arabia, Singapore,
Slovenia, Spain, Sweden, Switzerland, Turkey, UK, and US.
A total of 25,454 patients participated in the 315 included studies. The number of patients in each
study ranged from 1 to 551.
Outcome measures differed among the included studies and included: adverse events, Apgar scores,
area of allodynia, area of hyperalgesia, blood gas analysis, duration of block, effective dose,
hemodynamics, intensity of block, length of stay, level of block, need for rescue analgesia, onset of
block, pain score, patient satisfaction, range of motion, time to recovery from block, tourniquet
tolerance times.
Refer to Table 5 for summary of study country, design, patient population, intervention and
comparator, and outcome measures.

Use of ropivacaine HCl
All patients received ropivacaine HCl for analgesia or anesthesia.
Three thousand ninety-four patients received intraarticular ropivacaine HCl, administered via 1 to 4
injections at a dose of 8 mg to 600 mg. Intraarticular ropivacaine HCl was also administered as an
infusion lasting 48 hours at a rate of 2 to 20 mg/hour.
Twenty-five patients received intrabursal ropivacaine HCl, administered as a 48-hour infusion at a
rate of 10 mg/hour.
Three hundred forty-one patients received intramuscular ropivacaine HCl, administered as 1 to 5
injections in a dose ranging from 2.5 mg to 75 mg per injection.
Twelve thousand six hundred forty-five patients received intrathecal ropivacaine HCl as 1 or 2
injections in doses ranging from 0.625 mg to 33.75 mg. Intrathecal ropivacaine HCl was also
11

administered in infusions of 0.03 mg/kg/hour or 1 to 2 mg/hour for a period ranging from 24 hours to
at least 6 weeks.
Five hundred fifteen patients received intravenous ropivacaine HCl as a one-time dose ranging from 1
mg/kg to 1.8 mg/kg or 25 mg to 125 mg. Intravenous ropivacaine HCl was also administered as an
infusion lasting up to 25 minutes at a dosing rate of 10 mg/minute.
Fifty patients received periosteal/intramuscular ropivacaine HCl at a dose of 30 mg.
Four hundred ten patients received subcutaneous ropivacaine HCl as a one-time dose ranging from 25
mg to 100 mg. Subcutaneous ropivacaine HCl was also administered as a 48-hour infusion with a
dosing rate of 3 mg/hour.
Refer to Tables 6 and 7 for summaries of dosage by indication.
Ropivacaine HCl was not used as a compounded product, nor was it used in a combination product
(refer to Tables 8-10).
In 140 studies, the authors’ concluding statement recommended the use of ropivacaine HCl for
analgesia/anesthesia via intraarticular, intrabursal, intramuscular, intrathecal, intravenous, periosteal,
or subcutaneous ROA.6,12-150 In 30 studies, the authors concluded that the use of ropivacaine HCl was
not recommended for analgesia/anesthesia via intraarticular, intramuscular, intrathecal, or intravenous
ROA.7,151-179 In 23 studies, the authors concluded that further studies were necessary on the use of
ropivacaine HCl via intraarticular, intramuscular, intrathecal, intravenous, or subcutaneous ROA in
the treatment of analgesia/anesthesia.180-202 In 98 studies, the authors’ conclusions did not address the
use of ropivacaine HCl for analgesia/anesthesia.203-300 The authors’ concluding statement was
inconclusive regarding the use of ropivacaine HCl for analgesia/anesthesia in 23 studies.301-323 One
study provided only the trial protocol, with no results.324 Refer to Table 5 for summary of authors’
conclusions.

Pharmacology and historical use
Additional references provided valuable information about the pharmacology and historical use of
ropivacaine HCl.
Ropivacaine HCl is a long-acting regional anesthetic that is structurally related to bupivacaine, but
ropivacaine HCl is the pure S(-) enantiomer, compared to bupivacaine, which is a racemate.
Ropivacaine HCl was developed to reduce the toxicity associated with bupivacaine and to improve
the “relative sensory and motor block profiles.”10 Ropivacaine is less lipophilic than bupivacaine and,
along with its stereoselective properties, has “a significantly higher threshold for cardiotoxicity and
CNS [central nervous system] toxicity than bupivacaine.”10
In 1989, a randomized double-blind study was conducted to compare intravenous infusions of
ropivacaine HCl with bupivacaine and to assess CNS and cardiovascular toxicity.325 While the
authors found no difference regarding cardiovascular changes, “there was a clear difference between
the drugs in regards to their ability to produce mild symptoms of CNS toxicity,” with 7 of the 12
subjects able to tolerate the full dose of ropivacaine at 150 mg, but only 1 subject able to tolerate the
same dose of bupivacaine.325 The mean tolerated intravenous doses for ropivacaine and bupivacaine
were 124 mg ± 38 and 99 mg ± 30, respectively.325 In this study, ropivacaine was found to cause
fewer CNS symptoms, and although “both drugs caused evidence of depression of conductivity and
contractility, these appeared at a lower dosage and lower plasma concentrations with bupivacaine
than with ropivacaine.”325 As a result, the authors concluded that “ropivacaine is a less toxic
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compound than bupivacaine,” though they added that more clinical trials needed to occur in humans
to determine the relative therapeutic ratios.325
Ropivacaine is commercially available as a solution for epidural injection, nerve block, and local
infiltration. Although not FDA-approved for intrathecal injection, ropivacaine has been studied for
this route; refer to Results of the literature review.
Both the FDA Drug Shortages list and the American Society of Health-System Pharmacists (ASHP)
Current Drug Shortages list include ropivacaine HCl products.326,327 Both lists include the ropivacaine
HCl injection, which was first posted on March 23, 2018, on the FDA list, and on January 27, 2018,
on the ASHP list.326,327 The reasons provided for these shortages included increased demand for the
product, manufacturing delay, and “other.”326,327
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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

Descriptive57,134,191,222,236

5

Observational184,206,212,215,231,235,239,240,266,268,314

11

Experimental6,7,12-56,58-133,135-183,185-190,192-205,207-211,213,214,216-221,223-230,232-234,237,238,241-265,267,269313,315-324

299

Table 4. Number of studies by country
Country

Number of Studies

Argentina35

1

Australia175,310

2

Austria93,102,254

3

Belgium44,48,62,156,160,162,199,205,210,247,293,301,304

13

Brazil106,118,307

3

Canada37,112,271

3

China40-42,63,64,78,79,91,96,115-117,127,135146,179,188,193,201,208,214,225,226,243,244,264,265,287,289,290,294,295,297,298,300,311,315,322,324

49

Croatia56

1

Czech Republic84

1

Denmark147,152,181,198,203

5

Egypt15,52,53,65,128,197,273

7

Finland59,74-76,174,190,196,277

8

France99,167,172,194,195

5

Germany95

1

Greece97,123,125,130,202,245,250,259,285,292,317,319

12

Hong Kong90,192,313

3

India13,21,22,38,39,47,49,50,67,68,73,77,80,86,88,89,98,103,111,113,114,119,122,124,126,133,153,155,159,169,170,177,186
,211,213,218-220,227-229,234,238,246,249,251,256-258,263,267,269,274,276,278-282,284,303

61

15

Iran109,223,232,248,270

5

Italy31,34,36,45,46,61,121,182,185,204,260,302,305,306,308,318

16

Japan189,286,288,291,321

5

Korea43,81,82,108,149,216,233,237

8

Malaysia72

1

The Netherlands132,157

2

Norway283

1

Pakistan104

1

Russia255

1

Saudi Arabia14

1

Singapore92,241,242,320

4

Slovenia150

1

Spain29,148,165,217

4

Sweden100,101,105,151,158,161

6

Switzerland12,55,70,164,166

5

Turkey16,17,19,20,23,24,26,27,30,32,33,54,66,85,107,129,131,154,178,209,221,253,272,275,299,316

26

United Kingdom58,71,94,200,296,309

6

United States
(US)6,7,18,25,28,51,57,60,69,83,87,110,120,134,163,168,171,173,176,180,183,184,187,191,206,207,212,215,222,224,230,231

44

,235,236,239,240,252,261,262,266,268,312,314,323

Total US: 44
Total Non-US Countries: 271
Abbreviations: US, United States

Table 5. Summary of included studies
Refer to Appendix 2
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Table 6. Dosage by indication – US
Indication

Dosage

Concentration

Dosage Form

5 mL

–

–

8-300 mg

0.2%-0.5%

Route of
Administration

–
Solution

Duration of
Treatment

Once or twice
Intraarticular

–
10-20 mg/hour

0.2%-0.5%

48 hours
Solution
–

75 mg
0.5%
Analgesia/anesthesia6,7,18,25,28,51,57,60,69,83,87,110,120,134,

2.5-7.5 mg/injection

Solution

163,168,171,173,176,180,183,184,187,191,206,207,212,215,222,224,230,231,
235,236,239,240,252,261,262,266,268,312,314,323

Once
Intramuscular
2-5 injections

–
2-19 mg

0.09%-1%

Once
Solution

0.03 mg/kg/hour
2 mg/hour
Bolus 1 mg/30 minutes

0.2%-0.5%

–

0.2%

Solution

Intrathecal

7 days
At least 6 weeks

–
25-80 mg

0.2%-0.5%

Intravenous

Once

Subcutaneous

Once

Solution
25 mg

0.5%

Solution

Abbreviations: –, not provided.

17

Table 7. Dosage by indication – non-US countries
Indication

Dosage

Concentration

Dosage Form

1.5 mL

–

–

10-600 mg

0.03%-2.25%

Route of Administration

–

Duration of Treatment

1-4 injections

Solution
Loading 90 mg

0.5%-1%

Solution

Up to 10 bolus doses

10-18.75 mg/hour

0.2%-0.75%

–

48 hours

100 mg/6 hours

1%

–

48 hours

0.1%

–

0.25%

Solution

24-48 hours

0.67%-1%

Solution

48 hours

0.2%

Solution

44 hours

0.2%-1%

Solution

2 days

0.5%-0.75%

–

Intrabursal

48 hours

0.2%-0.375%

–

Intramuscular

1-6 injections

Bolus 50 mg/hour

Analgesia/anesthesia12-17,19-24,26,27,29-50,5256,58,59,61-68,70-82,84-86,88-109,111-119,121-127,147-149,151-

2 mg/hour
Lockout 0.5 mg/15 minutes

Intraarticular

48 hours

162,164-167,169,170,172,174,175,177,181,182,185,186,188-190,192197,203-205,208-211,213,214,216-221,223,225-229,232-

Lockout 25 mg/60 minutes

234,237,238,241-251,253-260,263-265,267,269-280,301-311,313,315320,324128-133,135-146,150,178,179,198-202,281-300,321,322

Loading 66 mg
Bolus 100 mg/8 hours
Loading 100 mg
16 mg/hour
Loading 300 mg
200 mg/day
Loading 75 mg
10 mg/hour
4-25 mg/injection
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Solution
15 mg
1.25 mg/kg
0.625-33.75 mg

75%a

–
–

1-2 injections

0.025%-1%
Solution

Intrathecal

1-2 mg/hour

–

Solution

24 hours

4.5 mg/day

0.0375%

–

–

1-1.8 mg/kg
40-125 mg

–
0.1%-1%

Once
Solution

10 mg/minute

0.5%

–

30 mg

0.3%

Solution

25-100 mg

0.2%-0.5%

Intravenous
Up to 25 minutes
Periosteal/intramuscular

–

–
Once
Solution
Subcutaneous

Loading 3 mg
3 mg/hour

0.15%

Solution

48 hours

Lockout 0.75 mg/15 minutes
Abbreviations: –, not provided.
a
As reported by the text.
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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
One hundred ninety-nine SMEs were contacted for interviews; 63 agreed to be interviewed, and 136
declined or failed to respond to the interview request. Three SMEs discussed ropivacaine HCl. Among
these 3 SMEs, there were 2 medical doctors and 1 nurse practitioner. The SMEs specialized and/or were
board-certified in anesthesiology, oncology, and pain medicine, working in academic medical institutions
and community hospitals. The SMEs had been in practice for 12 to 25 years. Additional information was
collected as part of the Expanded Information Initiative project, referred to as Phase 3, in which outreach
was conducted to the nominators of the bulk drug substances to remedy information gaps in the initial
nomination.
One SME discussed the use of ropivacaine HCl in anesthesiology, noting that the ROA will determine the
local anesthetic used. For epidural administration, this SME uses either lidocaine or ropivacaine; when
performing peripheral nerve blocks, depending on the length of block required, the SME will use either
ropivacaine or mepivacaine. The SME commented that bupivacaine HCl is the only anesthetic that is
FDA-approved for administration into the spine and, therefore, it is the agent used when a spinal
anesthetic is needed. Ropivacaine is not administered intravenously, because it is associated with cardiac
toxicity.
One SME commented on the use of ropivacaine for intrathecal pain pumps, noting that ropivacaine is “the
sort of sister or brother to bupivacaine” and continuing that “it’s an isomer of bupivacaine.” The preferred
agent for intrathecal pumps is bupivacaine, because ropivacaine is more expensive “so nobody really uses
ropivacaine for a pump, they would rather use bupivacaine.” Local anesthetics are typically used in
conjunction with other substances in intrathecal pumps, unless the patient has an allergy to the drug class.
A patient who is started on an intrathecal pump “has failed all conservative therapy.” Patients are
typically trialed on a medication prior to a pump being inserted to ensure that the dose is appropriate and
the patient is not experiencing any adverse effects. During the trial, the patient is kept in the hospital and
“you mirror the implantation of the pump” by administering the drug via a catheter into the intrathecal
space. After the trial, the pump can be implanted and started at the dose determined during the trial. When
performing sympathetic blocks, the SME prefers ropivacaine because it is associated with a lesser
decrease in blood pressure compared to bupivacaine.
One SME never used ropivacaine HCl.
As part of Phase 3, 2 nominators provided additional information regarding the products that will be
compounded using ropivacaine HCl.
Ropivacaine HCl will be compounded as a 33.4 mg/mL product for infiltration, intrathecal injection, and
nerve block as a local or regional anesthesia for surgery and acute pain management, to be administered
as a one-time dose. A combination product containing ropivacaine HCl can be used incisionally
(infiltration) or by injection (nerve block), and depending on the ingredients, it has shown to provide up to
72 hours of nonopioid pain relief. For intrathecal administration, a continuous flow of a highly
concentrated drug is delivered by a surgically implanted pump that usually provides pain relief for 20 to
30 days. This product is used by practitioners as a non-patient-specific compounded product in acute care
facilities, emergency rooms, inpatient wards, operating rooms, outpatient clinics, and physician offices.
This product is needed because there is no commercially available product at this concentration; the FDAapproved product has a concentration of 1%, but prescribers commonly request a final maximum
concentration of 2%. This higher concentration allows ropivacaine to be used for special nerve block
combinations or for intrathecal use. Ropivacaine HCl is commonly used in combination with other
medications, and for intrathecal administration, a preservative-free product is required.
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A roundtable discussion with representatives from a variety of practice settings was held to discuss the
use of outsourcing facilities to obtain compounded products. Forty-three participants attended the event;
refer to Table 15 for characteristics of the facilities that the participants represented. A prequestionnaire
was also distributed to participants; refer to Tables 15-18 for results of the prequestionnaire.
While a majority of the participants purchased some compounded products from an outsourcing facility,
the percentage of products obtained varied from less than 1% to the majority of compounded products
used at one participant’s facility. A participant stated “we have this method that we use where if we can
buy it commercially ready to administer, we do that. If we can’t buy it in that format, then we buy it in a
vial, for example, that can be snapped into a Mini-Bag Plus, because we’re a Baxter house, as a second
preference. If we can’t buy it in either of those two formats and we can get it from a 503B, then we do
that. And our last resort is compounding internally.” Two participants commented that they will not
outsource a product unless 2 outsourcing facilities that they contract with are able to compound the
product. This redundancy will allow for a quick flip to the other outsourcing facility if there is an issue
with a product compounded from one outsourcing facility, minimizing the impact to the participant’s
facility.
Participants were asked to discuss the decision-making process used at their facility to determine what
products to obtain from an outsourcing facility. One major theme that emerged from this discussion was
that many of the products purchased from outsourcing facilities are used in critical care areas, such as
emergency departments and operating rooms. Participants commented that outsourcing facilities are able
to provide ready-to-use products that have longer beyond-use dates compared to products compounded
in-house, allowing these products to be stocked in automated dispensing cabinets in these units. One
participant commented that “we’re always going to outsource a PCA [patient-controlled analgesia]
syringe because we can store it in a Pyxis machine versus us making it and storing it in a fridge.” Another
participant commented on the benefits of storing medications in an automated dispensing cabinet, stating
that “operationally, if you have a stat medication or something that needs to be delivered within 10 to 15
minutes, if you’re looking at us doing it, you’re looking at a 5-minute gown and glove. If we don’t have
somebody in the IV [intravenous] room, if you’re doing 797 right, it’s 5 minutes. It’s 4 minutes to tube it.
It’s 3 minutes to make it, and then you have a dosage system or a camera system, a few minutes more. We
are not able to meet that need or they’re just contaminating the IV room if they are trying to do it.”
Having ready-to-use products available also minimizes the need for compounding and product
manipulations to occur on the floor. This can be especially beneficial in children’s hospitals, as they face
a unique need in that they are already having to perform a lot of manipulations to products due to a lack
of concentrations or sizes available. One participant commented that “at baseline, already, we manipulate
about 80% of what we dispense to patients” and another stated that “there’s a number of drugs that
require additional manipulation, to get them to a concentration that’s appropriate for kids.” One
participant stated that “we’re trying to minimize compounding, expedite actual therapies to patients in
that setting [operating room], minimize manipulations as much as possible.” Similarly in the emergency
department, one participant stated that they prefer ready-to-use products for some floor-stock items, such
as vasopressor infusions, to prevent compounding from occurring on the floor, and another commented
that “we absolutely buy as many pressor drips as we can.” One participant remarked that they have
received requests from anesthesiologists for products that are commercially available in vials that require
manipulation prior to administration to be purchased as syringes from outsourcing facilities, stating that
“they would prefer to have a syringe form.”
Another theme regarding deciding what products to purchase from an outsourcing facility focused on the
utilization and volume of a product that is needed and the overall impact that this would have on the
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pharmacy workload. Critical care areas, such as the emergency department and operating room, typically
have high product utilization and overall turnover, leading to several participants obtaining products
intended for use in these areas from outsourcing facilities. Participants stated that they evaluate the
volume of product needed and the frequency in which that volume is needed, compared to the time it
would take pharmacy staff to prepare this volume. One participant commented that “we look at the impact
that it’ll have on staff. If our staff are needing to batch, or if we need to mass produce these in particular
to meet the patient demand, then those are the items that we’re going to look to potentially move out.”
Another participant, though they do not obtain a lot of products from outsourcing facilities, stated that
“when we do purchase from 503Bs, typically it would be if we just don’t have the capacity to keep up
with what the demand is.” One participant also commented that they will obtain labor-intensive and more
complicated products, such as epidurals and cardioplegia solutions, from outsourcing facilities to reduce
the workload on pharmacy staff.
The coronavirus disease 2019 (COVID-19) pandemic has also impacted the operations of hospitals, with
one participant stating that “it’s just really high volume, and the bigger the hospital, the higher the
volume, especially when you have one disease state in half of your hospital,” and another participant
noting that “without 503B, we would’ve been in significant trouble.” One participant commented that
“even though the number might be small [percent of products obtained from outsourcing facilities], some
of the reasoning is quite critical, and the amount of time that it saves is very significant—far beyond what
we’re able to do and when.” Additionally, challenges with recruiting and retaining pharmacy technicians
impact decision-making, with one participant stating “it is not feasible for us to meet the high volume for
some common medications to repackage or compound from commercial presentations to a convenient,
ready-to-use dosage form or package. The outsourcing facilities thus become a force multiplier, if you
will, to offset some of the shortages in staffing.”
In addition to the evaluation of workload on pharmacy staff, the type and capabilities of the facility also
impacted the decision-making process. One participant commented that they do not have an established
cleanroom and, therefore, they perform sterile compounding in a segregated compounding area. United
States Pharmacopeia (USP) <797> standards limit the beyond-use date that can be assigned to these
products and, as the participant stated, “We obviously need to provide product with much [more]
extensive beyond-use dating than we can provide.” Several participants also commented that they do not
perform high-risk compounding in-house and, therefore, all of these products are outsourced. There are
challenges with midsize hospitals being able “to operationalize testing compounds we make for extended
stability.” One participant stated, “We might make our own syringes if we could get extended dating, but
I believe my operations colleagues don’t always know how to do this and adhere to the letter of the law.”
One participant also commented on the impact that The Joint Commission has had on pushing pharmacies
to obtain products from outsourcing facilities. The 2018 medication management standard MM.05.01.07
was intended to move IV admixture preparation out of the nursing unit. This standard forced pharmacies
to consider strategies to make IV admixtures available for use on the floor. Additionally, NPSG.03.04.01
states that all medications and solutions should be adequately labeled, including in operating rooms and
other settings in which procedures are performed. USP <795> and USP <797> are applicable in operating
room settings, stating that products should be labeled and used within 1 hour, which may be problematic
if syringes are drawn up at the beginning of the day and cases are canceled or delayed. The participant
also commented on the cost related to purchasing premade products from manufacturers, stating that
“predatory pricing on premixes is present in the market.”
Standardization of products, including concentration, volume, and labeling, was also a driver for
obtaining products from an outsourcing facility. However, such standardization may not always be
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possible. One participant stated that when evaluating similar facilities, you would expect them to have
similar needs regarding the concentrations and volumes of products utilized. However, the products
utilized in a facility are often developed in-house over decades based on physician and nurse requests and,
more recently, on appropriateness for an automated dispensing cabinet. As a result, one participant
observed, “these practices had evolved somewhat disparately, even if we had clinical practice guidelines,
nobody was putting concentrations into those guidelines and volumes into those guidelines.” This has led
to challenges with obtaining certain products from outsourcing facilities. As another participant said, “I
think we made 9 different epidural concentrations, all driven by anesthesia, and they want what they want
and 503Bs may not offer that. No one else in the country is buying that same concentration; a 503B isn’t
going to go through the expense of adding that to their product list.” The participant also said that “similar
with the ADCs [automated dispensing cabinets], we’ve run into situations where dextrose 50% goes on
shortage and the 503Bs would be selling it in a syringe. For safety reasons and for crash cart reasons,
without having to retrain thousands of nurses on where things are placed, they said, ‘no, we can’t have it,
and that’s too big, it won’t fit, we want it in this format,’ and then we’re stuck again because there’s no
503B offering a format during that shortage that fits where it needs to go. Then we’re stuck in sourcing.”
Additionally, although a commercially available product may be available, the volume may not be
appropriate. One participant stated that “3% saline for instance, is sold in a 500-mL bag, but the clinical
guideline is a 150-mL bolus. We’re either going to draw that out or we’re sending it to the ER with
stickers all over it saying only give 150 [mL].” The participant continued that “it would be great if the
FDA could look at the size of the container that they’re approving and whether that’s a realistic dose; is it
a unit dose or isn’t it?”
Participants had differing opinions on the use of outsourcing facilities to obtain drugs during a shortage.
Several participants stated that they will typically first restrict use of a drug on shortage, in order to
conserve supply, before turning to an outsourcing facility. One participant commented that “most of the
time, I will probably pursue restricting, conserving, and looking at all available options prior to going to
an outsourcer on my end,” and another stated, “I can only think of one time in recent history where we
went to an outsourcer.” One participant commented that “503Bs can’t accept the additional volume if it’s
a true shortage. If you’re not with them pre-shortage, you’re not going to get products when you need it
during the shortage,” continuing that “typically in a shortage, you learn to live without them. You have
to.” Additionally, in the event of the shortage being the result of lack of an API, outsourcing facilities are
likely to be equally affected and unable to provide assistance. However, one participant stated that they
first began working with outsourcing facilities because of shortages. This participant commented that
“what the 503Bs are starting to do, some of the large ones, is that they are also conducting validation
studies on API. If sterile becomes short, they quickly switch to producing through API, which ASHP and
the FDA allows.” This “adds a lot of flexibility so they can bounce back and forth and really try to
insulate us from shortages.”
A few participants commented on the use of API by outsourcing facilities. One commented that as long as
they are conducting end-product sterility and stability testing and the product meets quality standards,
they are not concerned with the starting ingredients. As long as buyers are familiar with regulations and
know what to look for, another participant commented, there should not be any issues with purchasing
products compounded starting from API. Another participant stated that as more outsourcing facilities
began using API, the participant became more comfortable with them doing so. However, one participant
observed that most outsourcing facilities are switching to sterile-to-sterile and only using API if there is a
shortage, stating, “I think the FDA has really looked closely at API, and they’re slowly pushing the 503B
outsourcers to a sterile-to-sterile.” Only 1 participant commented that they prefer sterile-to-sterile.
Another participant stated that the companies they use are all sterile-to-sterile.
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A few participants commented on the need for preservative-free products, particularly with pediatric
patients. The example of methadone was provided, as it is used for patients with neonatal abstinence
syndrome but is available only as a preservative-containing product. So, there is a need for this product to
be compounded from API as a preservative-free product. One participant stated that “if there’s not a
preservative-free containing option, it really should be something that should be able to be compounded
for bulk... especially for the pediatric patient population.” However, another participant from a children’s
hospital stated that the need for a preservative-free option has never been a reason why they have
obtained a product from an outsourcing facility. Preservative-free is also an issue for ophthalmic
products; however, one participant observed that this issue is more on the 503A side. One participant
stated that obtaining ophthalmic products from outsourcing facilities has been a challenge and that there
are products they would like to obtain from outsourcing facilities but are not able to, forcing them to
compound them in-house. This participant also commented that there are 2 outsourcing facilities that
compound ophthalmic products, but when they reviewed the facilities, the facilities did not pass their
internal quality standards. One facility had been banned from distributing products in California by the
Board of Pharmacy.
There is an additional challenge with obtaining cephalosporins and beta-lactams due to the potential
cross-reactivity in patients with allergies. One participant stated that there are some cephalosporins that
they would like to obtain from an outsourcing facility but cannot because “they would have to build a
separate cleanroom with a dedicated HVAC [heating, ventilation, and air conditioning], so you’re talking
millions of dollars in investment for actually very low volume. Right now, the ROI [return on investment]
isn’t there.” Another participant stated that the concentrations required for ophthalmic antibiotics are not
available, but the labor and risk of compounding these products in-house is not worth it.
A few participants commented on purchasing nonsterile products from outsourcing facilities. LET
(lidocaine-epinephrine-tetracaine) gel, for use as a topical anesthetic, was the most commonly obtained
product, along with buffered lidocaine to put in J-Tips. Another participant stated that they obtain
diclofenac suppositories from an outsourcing facility due to the high cost of indomethacin suppositories.
One participant commented that most of the products they outsource are nonsterile products, generally for
oral or topical administration due to a lack of commercially available products being available. The
participant stated that they purchase low-dose naltrexone for oral use in patients with refractory
fibromyalgia and ketamine troches for patients with chronic pain. The participant continued that while the
evidence does not support many of the ingredients used in topical pain products, “there are select patients.
It’s very rare that taking that cream away from them actually causes more harm than good.” A few
participants commented that there is a gap in the market for nonsterile products with one stating, “I think
that there is a large opportunity for more nonsterile products to be produced by 503Bs.” Another stated
that as their facility grows and acquires more outpatient clinics, they receive a lot of questions regarding
obtaining products for office use. The participant noted that they often have to refer these clinics to
outsourcing facilities but stated that “there’s not many 503Bs [that] are doing the nonsterile for clinic
use.” As a result, the inpatient pharmacy is often asked to take on this role but “you don’t have the space
or the staff to do that.”
Based on the responses to the prequestionnaire (refer to Results of survey), participants were asked
questions regarding specific products obtained from outsourcing facilities. Several participants reported
using alum (aluminum potassium) as a bladder irrigation for hemorrhagic cystitis refractory to other
treatment options. Participants commented that this is high-risk compounding; they purchase alum from
an outsourcing facility because they do not perform high-risk compounding in their facility. One
participant commented that their policy states that high-risk compounding is not allowed except for alum.
This participant wanted to move away from compounding alum in-house and stated that the addition of
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aluminum potassium to the bulks list might allow this to happen. Another participant had compounded
alum in-house from nonsterile ingredients; however, there had been challenges with crystallization after
storage. A few participants commented that there is a sterile alum powder available, which they purchase
to compound in-house. One participant had concerns regarding this powder, stating that “I’ve talked to
that company, but I’ve had some concerns for them because they don’t sell it as a drug. The owner was
selling you a chemical, we’re selling you a bulk API. It’s just sterile. They were fuzzy and I never
followed up, but when I asked about their process for verifying the sterility, as you would with a sterile
product—we do USP <71> Sterility Testing—they couldn’t really give me an answer. They just say they
tested for sterility.” The participants commented that alum is only needed a few times a year. However,
as one participant observed, “When you need it, it’s an emergency,” and another noted that it “is a
challenge for anybody who has cyclophosphamide-induced hemorrhagic cystitis.” As a result, one
participant maintains a small inventory of alum product that is purchased from an outsourcing facility but
“more times than not, they go unused and expire.” Another stated that they do not keep it in stock,
because there is a minimum purchase and there are only a few cases a year for which they need to use
alum. The participant had it stat shipped when needed. Another participant stated that “we had a meeting
with the head of urology who was baffled, why they’re even ordering it. He was like, ‘this is … old, really
old. I don’t even know why we’re using it’ and basically approved for us to not even make it anymore for
now.”
Two participants commented on the use of glycerin at their facility. One stated that they purchase it from
a 503A because they were not able to find an outsourcing facility that provides this product. The
participant commented that glycerin is used in 3 different concentrations at their facility, 1 for ophthalmic
use, 1 for neurologic use in trigeminal neuralgia, and 1 for instilling into “a very specific kind of pump
that’s used to deliver a very specific kind of chemotherapy.” When there are breaks in the chemotherapy
regimen, the pump has to be filled with something and by using glycerin, “it can go 3 months or
something like that, so it’s a huge patient satisfier to have that concentration available.” The participant
also commented that since they have been unable to find an outsourcing facility that compounds the
concentration needed for trigeminal neuralgia, they have patients who have been waiting years for
treatment. The other participant stated that they compound it in-house, but said that it is not done very
frequently. The participant commented that it is very difficult to sterilize due to the thickness of the
product.
Four participants stated that they obtain sodium citrate as ready-to-use syringes for use as a locking
solution in patients undergoing dialysis, with one commenting that “our nephrologists like it in place of
heparin for some patients to keep the ports patent or so they don’t have to go to alteplase or some of the
other drugs.” There is a commercially available product; however, it is only available as a 500-mL bag
and the dose needed is typically less than 30 mL. If the syringes are prepared in-house, then the beyonduse date is limited to 12 to 24 hours depending on storage, which results in waste.
One participant stated that they obtain papaverine from outsourcing facilities for use in urology as Bimix
(papaverine/phentolamine) and Trimix (papaverine/phentolamine/alprostadil).
While none of the participants obtained sodium phosphate or aspartic acid from outsourcing facilities for
use in cardioplegic solutions, a few commented that they do obtain cardioplegic solutions from
outsourcing facilities. The del Nido formulation was the product most commonly obtained. One
participant commented that they compound this formulation in-house because the outsourcing facilities
did not offer the volume needed at their institution. Another participant commented that while they do
obtain the del Nido formulation from an outsourcing facility, they also compound a proprietary
formulation in-house. This participant observed that “it is complicated to do in-house. We do it on a Baxa
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1200 or 2,400, either one, compounder. Then we send it up to [sic] for pH and potassium testing.
Obviously, then we’re confined to 797 beyond-use dates versus longer beyond-use dates that we get from
the 503B.” Another participant commented that cardioplegic solutions are managed by the perfusion
department, not pharmacy, and they use del Nido solution as well as 3 other formulations.
The participants also discussed challenges with utilizing outsourcing facilities. One participant stated that
their facility does not use outsourcing facilities because “it just hasn’t been financially, not just the money
worth it, but just the lead time for how much time you have to give them and how much you have to... It
just isn’t worth the dating that they gave us or can give us.” Another commented that they obtain very
little product from outsourcing facilities due to “the amount of work for vetting and continually validating
quality of these 503B outsourcing facilities.” The participant stated that they have a robust validation
process that takes several months and includes a site visit prior to purchasing from an outsourcing facility,
followed by continuous reviewing of quality reports and warning letters. Another challenge has been the
reliability of the outsourcing facility. One participant commented that “[t]raditionally, we’ve found 503Bs
to be fairly unreliable, when we have partnered with certain ones, to be able to keep up with the volume.
Everybody knows PharMEDium just closed, but we’ve had some other smaller 503Bs where we’ve had
agreements for certain products to take it off our plate, and then, lo and behold, they’re shut down or
closed, or whatever it may be.” Minimum purchase amounts were also reported as a concern. with one
participant stating that “what we see consistently is the 503Bs, they want us to commit to giving them a
certain volume, but then will not give us a reciprocal commitment or at least will not fulfill that reciprocal
commitment. That’s a huge problem for us making that type of commitment, when we do ultimately have
to split our volume in order to make sure that we consistently are able to take care of our patients.”
Another challenge was related to outsourcing facilities utilizing API to compound narcotics. One
participant commented that this often worsens drug shortages due to the quotas that the Drug
Enforcement Administration (DEA) places on the quantity that can be produced. The participant stated
that “they [outsourcing facilities] want to buy the product that we’re trying to buy to take care of our
patients today, to sell us tomorrow. We really need the FDA to say that, especially for controlled
substances, that 503Bs can consistently prepare those products so that we don’t end up with a shortage
year after year after year, and then [end up] chasing our tail. Also, we may actually want to tell 503Bs
[that] they can’t buy those products or that they’re limited in the amount of their ability to buy those
products to make what are essentially copies of commercially available products, because it actually
induces the shortage in many ways.”

Results of survey
One person responded to the survey distributed via professional medical associations and available on the
project website; refer to Table 11 for respondent characteristics.
The respondent utilizes ropivacaine HCl for infiltration and nerve block or for perineural administration
prior to surgery as a local anesthetic; refer to Table 12 for conditions for which ropivacaine HCl is used.
The respondent utilizes ropivacaine HCl in combination with other APIs as a multi-ingredient product.
The respondent did not specify whether a compounded drug product or FDA-approved product was
utilized. The respondent reported using compounded ropivacaine HCl due to a lack of commercial
products in an appropriate dosage form, strength, or combination. Refer to Table 13 for reasons for using
compounded ropivacaine HCl.
The respondent was not sure if non–patient-specific compounded ropivacaine HCl was stocked at their
practice. Refer to Table 14.
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A prequestionnaire was distributed to participants of the roundtable discussion (refer to Appendix 3.2 for
survey instrument).
Forty-three people responded to the prequestionnaire; refer to Table 15 for respondent characteristics.
Among respondents, 35 (81% of 43 total respondents) utilized outsourcing facilities to obtain drug
products, 4 (9%) did not utilize outsourcing facilities, and 4 (9%) did not respond to this question.
Twenty-seven respondents (19% of 143 responses, in which respondents were allowed to select multiple
reasons) obtained drug products from outsourcing facilities due to a need for ready-to-use products, and
20 respondents (14%) obtained drug products from outsourcing facilities due to backorders (refer to Table
16).
Fourteen respondents (31% of 45 total responses, in which respondents were allowed to select multiple
types) obtained nonsterile products from outsourcing facilities, and 31 (69%) obtained sterile products
from outsourcing facilities. Refer to Table 17 for the categories of products obtained from outsourcing
facilities.
Six respondents (5.5% of 108 responses, in which respondents were allowed to select multiple drug
products) obtained ropivacaine HCl from a 503B outsourcing facility (refer to Table 18).

Table 11. Characteristics of survey respondents
Terminal Clinical Degree

Responses, n (N = 1)

Doctor of Medicine (MD)

0

Doctor of Osteopathic Medicine (DO)

0

Doctor of Medicine in Dentistry (DMD/DDS)

0

Doctor of Pharmacy (PharmD) or Bachelor of
Science in Pharmacy (BS Pharm)

0

Naturopathic Doctor (ND)

0

Nurse Practitioner (NP)

0

Physician Assistant (PA)

0

Othera

1
Practice Setting

Responses, n (N = 1)

Physician office or private practice

0

Outpatient clinic

0

Hospital or health system

0

Academic medical center

1

Emergency room

0
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Operating room
a

0

Respondent reported having a Doctor of Philosophy (PhD) degree.

Table 12. Conditions for which ropivacaine HCl prescribed or administered
Condition

a

Responses, n (N = 1)

Anesthesia

0

Pain

0

Othera

1

Respondent reported using ropivacaine HCl as a surgery local anesthetic.

Table 13. Reasons for using compounded ropivacaine HCl
Reason

Responses, n (N = 1)

Commercial product not available in desired dosage form,
strength, or combination

1

Patient allergies prevent use of commercial products

0

Patient conditions prevent use of commercial products

0

No commercial products

0

Table 14. Use of non–patient-specific compounded ropivacaine HCl
Do you stock non–patient-specific compounded ropivacaine
HCl at your practice?

Responses, n (N = 1)

Yes

0

No

0

Not sure

1

How do you obtain your stock of non–patient-specific
compounded ropivacaine HCl?
Compound yourself at practice

0

Product compounded by in-house pharmacy

0

Purchase from compounding pharmacy

0
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Purchase from outsourcing facility

0

No response

1

Table 15. Demographics of prequestionnaire respondents’ facilities
Type of Facility

Responses, n (N = 102)a

Academic medical center

15

Acute care hospital

16

Children’s hospital

8

Community hospital

11

Critical access hospital

2

Dialysis center

2

Federal government hospital

4

Health system

15

Inpatient rehabilitation center

4

Long-term acute care hospital

3

Outpatient surgery center

6

Rural hospital

2

Skilled nursing facility

0

Specialty hospitalb

4

Trauma center

5

Urban hospital

5

Number of Beds

Responses, n (N = 39)

< 50

4

50-99

3

100-199

1

200-299

3

300-399

5

30

a

400-599

3

> 600

19

Respondents were allowed to select more than one type of facility.
Specialties provided include cardiology, pulmonary, vascular, home infusion, neurology, psychiatry, oncology.

b

Table 16. Reasons for obtaining products from outsourcing facilities
Categories

Responses, n (N = 143)a

Backorders

20

Convenience

19

Cost

10

Need for concentrations not commercially available

19

Need for multi-ingredient products not commercially
available

10

Need for preservative-free products

3

Need for ready-to-use products

27

No FDA-approved product available

7

No onsite compounding facility

1

Onsite compounding facility not equipped to
compound all necessary products

19

Otherb

8

a

Respondents were allowed to select multiple categories.
Respondents reported staffing shortages, need for extended dating, volume of product used, standardization projects
as additional reasons for utilizing outsourcing facilities.
b

Table 17. Categories of products obtained from outsourcing facilities
Categories

Responses, n (N = 142)a

Cardioplegic solutions

14

Dermatologic preparations

6

Dialysate solutions

0

Fluids

8

31

Ophthalmic preparations

10

Patient-controlled analgesia

20

Ready-to-use anesthesia syringes

25

Ready-to-use antibiotic syringes and/or bags

14

Ready-to-use electrolyte solutions

5

Ready-to-use vasopressor solutions

18

Total parenteral nutrition solutions

16

Otherb

6

a

Respondents were allowed to select multiple categories.
Respondents reported obtaining alum for bladder irrigation, oxytocin, anticoagulant sodium citrate solution,
narcotic drips, high-cost anti-seizure medications, antiviral medications, topical pain, and oral tablets/capsules.
b

Table 18. Products obtained from an outsourcing facility
Product

Responses, n (N = 108)a

Acetylcysteine

1

Adenosine

2

Aluminum potassium sulfate

2

Aspartic acid

0

Atenolol

0

Atropine

9

Baclofen

4

Betamethasone

0

Biotin

0

Bupivacaine

8

Calcium chloride

1

Caffeine sodium benzoate

0

Cholecalciferol

1

Chromium chloride

0

32

Clonidine

0

Dexamethasone sodium phosphate

0

Diclofenac

0

Gentamicin

0

Glycerin

1

Hydroxyzine

0

Ketamine

14

Levocarnitine

0

Lidocaine

8

Lorazepam

2

Magnesium sulfate

4

Manganese chloride

0

Methylprednisolone

0

Midazolam

15

Mupirocin

1

Norepinephrine

15

Ondansetron

0

Phytonadione

0

Potassium chloride

0

Potassium phosphate

0

Prilocaine

0

Proline

0

Propranolol

1

Ropivacaine

6

Sodium chloride

0

Sodium citrate

3

33

a

Sodium phosphate

0

Tetracaine

2

Triamcinolone acetonide

0

Tropicamide

0

None of the above

8

Respondents were allowed to select multiple products.
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CONCLUSION
Ropivacaine HCl was nominated for inclusion on the 503B Bulks List as a solution for epidural injection,
infiltration, intraarticular injection, intramuscular injection, intrathecal injection, intravenous injection,
nerve block, subcutaneous injection as local or regional anesthesia for surgery, obstetrical procedures
(such as cesarean section), and acute pain management in the treatment of severe pain. Ropivacaine HCl
is available in the nominated dosage form and ROA in Abu Dhabi, Australia, Belgium, Canada, Hong
Kong, Ireland, Latvia, Namibia, New Zealand, Saudi Arabia, the UK, and the US.
From the literature review, 315 studies were included. In the included studies, ropivacaine HCl was used
for anesthesia and analgesia as an intraarticular, intrabursal, intramuscular, intrathecal, intravenous,
periosteal, and subcutaneous injection. Although the majority of the studies recommended the use of
ropivacaine HCl for analgesia/anesthesia via intraarticular, intrabursal, intramuscular, intrathecal,
intravenous, periosteal, or subcutaneous injection, some studies did not recommend use or concluded that
additional studies were needed prior to recommending use of ropivacaine HCl
From the interviews, when performing peripheral nerve blocks, depending on the length of block needed,
1 SME will use either ropivacaine or mepivacaine. Another SME commented that for sympathetic blocks,
ropivacaine is their preferred agent, because it is associated with a lesser decrease in blood pressure
compared to bupivacaine. Ropivacaine is also used for epidural administration, but, due to the cost, it is
not commonly used in implantable intrathecal pain pumps. Additionally, due to the risk of cardiotoxicity,
ropivacaine is not administered intravenously. One SME had never used ropivacaine.
As part of Phase 3, 2 nominators provided additional information regarding the products that will be
compounded using ropivacaine HCl. Ropivacaine HCl will be compounded as a 33.4-mg/mL product for
infiltration, intrathecal injection, and nerve block as local or regional anesthesia in surgery and acute pain
management. This product is needed because there is no commercially available product at this
concentration. The FDA-approved product has a concentration of 1%, but prescribers commonly request a
final maximum concentration of 2%.
From the survey responses, 1 of 1 respondent used ropivacaine HCl. The respondent uses ropivacaine
HCl as a local anesthetic for surgery, in which it is administered as an infiltration and as a nerve block or
perineural injection. From the prequestionnaire, 6 respondents obtained ropivacaine HCl from a 503B
outsourcing facility.
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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 September 11, 2020
Date last searched: September 12, 2020
Limits: Humans (search hedge); English language
Number of results: 1630

1

ropivacaine/

3273

2

ropivacain$.tw.

4556

3

or/1-2

5041

4

exp administration, intravenous/

5

infusions, parenteral/

26,256

6

injections/

42,654

7

injections, intramuscular/

31,041

8

injections, intra-articular/

7931

9

injections, subcutaneous/

32,748

10

infusions, subcutaneous/

1092

11

infusions, spinal/

160

12

injections, spinal/

12,583

13

subarachnoid space/

14

(parenteral$ adj2 (administ$ or therap$ or treat$ or deliver$)).tw.

15

intravenous$.tw.

341,739

16

intra venous$.tw.

580

17

intravascular$.tw.

47,957

18

intra vascular$.tw.

304

19

intramuscular$.tw.

52,642

20

intra muscular$.tw.

720

143,313

4367
12,246

58

21

subcutaneous$.tw.

166,976

22

intraarticular$.tw.

5511

23

intra articular$.tw.

15,909

24

intrabursa$.tw.

25

bursa$.tw.

26

intrasynovial$.tw.

27

synovial$.tw.

28

periarticular$.tw.

3675

29

peri articular$.tw.

438

30

spinal$.tw.

31

intraspinal$.tw.

5066

32

extradural$.tw.

6778

33

extra dural$.tw.

142

34

peridural$.tw.

2065

35

peri dural$.tw.

6

36

caudal$.tw.

37

intracaudal$.tw.

38

arachnoid$.tw.

39

subarachnoid$.tw.

35,824

40

intrathecal$.tw.

23,909

41

intra thecal$.tw.

76

42

or/4-41

43

and/3,42

44

exp animals/ not humans/

45

43 not 44

1861

46

limit 45 to english language

1630

194
10,977
285
38,863

269,416

45,811
11
8179

1,154,741
2015
4,733,412

59

Embase search strategy
•
•
•
•
•

Platform: Elsevier
Years searched: 1947 to present
Date last searched: September 12, 2020
Limits: Humans (search hedge); English language
Number of results: 2835

1

‘ropivacaine’/mj

3923

2

‘ropivacain*’:ti,ab,tn

7084

3

#1 OR #2

7620

4

‘parenteral drug administration’/de
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5

‘intramuscular drug administration’/de
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9
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‘intraspinal drug administration’/de
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‘intravascular*’:ti,ab
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‘intra vascular*’:ti,ab
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21

‘intramuscular*’:ti,ab

75,856

22

‘intra muscular*’:ti,ab

1286
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23

‘subcutaneous*’:ti,ab

251,792

24

‘intraarticular*’:ti,ab

27,968

25

‘intra articular*’:ti,ab

21,266
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‘intrabursa*’:ti,ab
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‘bursa*’:ti,ab

28

‘intrasynovial*’:ti,ab
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‘synovial*’:ti,ab
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6061
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‘peri articular*’:ti,ab

795
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‘spinal*’:ti,ab

33

‘intraspinal*’:ti,ab

7010

34

‘extradural*’:ti,ab

9124

35

‘extra dural*’:ti,ab
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36

‘peridural*’:ti,ab

3002

37

‘peri dural*’:ti,ab

12

38

‘caudal*’:ti,ab

39
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‘arachnoid*’:ti,ab

12,359

41
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51,109

42

‘intrathecal*’:ti,ab

35,548

43

‘intra thecal*’:ti,ab

242

44

#4 OR #5 OR #6 OR #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 OR #25 OR
#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

45

#3 AND #44

46

[animals]/lim NOT [humans]/lim

47

#45 NOT #46

270
12,836
371
55,564

371,103

59,308
23

1,980,059

3376
6,087,303
3149
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48

#45 NOT #46 AND [english]/lim

2835
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Appendix 2. Table 5. Summary of included studies
Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Intrathecal (IT) administration of
sufentanil plus bupivacaine,
levobupivacaine, or ropivacaine
in a dose of 5.0, 6.25, 7.5, 8.75,
10, or 11.25 mg (450)

Hemodynamics,
maternal and fetal
side effects, pain
scores

“Based on the present dose response study,
intrathecal R and L combined with
sufentanil, are less potent then Bupivacaine
used for anaesthesia during Caesarean
section. Ropivacaine and Levobupivacaine
are of similar potency.”

IT administration of either:
• Prilocaine (65)
• Ropivacaine (64)

Time to reach
complete recovery
of motor block,
time to reach
criteria for
discharge, side
effects

“Both hyperbaric 2% prilocaine and plain
0.4% ropivacaine are reasonable choices for
same-day arthroscopic knee surgery.”

Intravenous regional anesthesia
(IVRA) with either:
• Lidocaine (25)
• Ropivacaine (25)

Recovery time of
sensory block, time
to request for first
analgesic, total
analgesic
consumption, onset
and duration of
motor block

“It was concluded that ropivacaine is a better
alternative to lidocaine for intravenous
regional anesthesia and provides a prolonged
post-tourniquet release pain relief as
compared to Lidocaine.”

IT administration of morphine,
fentanyl, and either:
• Ropivacaine (33)
• Bupivacaine (33)

Apgar scores,
umbilical cord
gases, intraoperative side
effects, total
duration of motor
and sensory
blockade

“15 mg of hyperbaric ropivacaine with 0.1
mg morphine and 0.01 mg fentanyl provided
excellent anesthesia for cesarean delivery.
The advantages of hyperbaric ropivacaine
consist of faster regression of the block and
higher patient satisfaction.”

Authors’ Conclusions

Indication: Analgesia/Anesthesia
Aerts et al, 2007,
Belgium301
Huysmans et al,
2007, Belgium328

Aguirre et al,
2015,
Switzerland12
Aguirre et al,
2015,
Switzerland329

Ahmad et al,
2014, India13

Al-Abdulhadi et
al, 2007, Saudi
Arabia14

•
Blinded,
randomized
trial

450 Patients undergoing
elective cesarean section
(0%, age not specified)

Prospective
randomized
double-blind
study

129 Patients scheduled for
elective unilateral
arthroscopic knee surgery
• Prilocaine (61.5%, mean
48 y ± 18)
• Ropivacaine (64.1%,
mean 51 y ± 24)

–

Prospective,
randomized,
double-blind
study

50 Patients undergoing
ambulatory hand surgery
• Lidocaine (76%, mean
35.64 y)
• Ropivacaine (60%, mean
33.72 y)

66 Patients undergoing
elective cesarean delivery
• Ropivacaine (0%, mean
30 y ± 2)
• Bupivacaine (0%, mean
33 y ± 2)
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Author, Year,
Country

Ali et al, 2015,
Sweden151

Amicone et al,
2009, Italy302

Amin et al, 2011,
Egypt15

Study Typea

Randomized,
double-blind
study

Prospective
randomized
study

–

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

All patients received a periarticular
injection of a mixture containing
ropivacaine, ketorolac, and
epinephrine, followed by
subcutaneous ropivacaine injection.
Then patients received intraarticular
infusion of either:
• Ropivacaine (100)
• Control (100)

Pain score,
analgesic
consumption, side
effects, ROM, legraising ability,
length of stay, and
complications

“In conclusion, CIAA [continuous
intraarticular analgesia] in TKA does not
appear to have any clinically relevant effect
on postoperative pain and has no effect on
length of hospital stay, side effects of
medications, ROM, or straight leg-raising
ability. To our surprise, we inexplicably
found more infections in the therapy group
and we have therefore discontinued the use
of CIAA.”

60 Patients undergoing
urological day-surgery
(gender and age not
specified)

IT administration of either:
• Ropivacaine (30)
• Bupivacaine (30)

Onset time and
duration of sensory
block, intensity
and duration of
motor block, upper
spread of sensory
block, required
additional
analgesic drugs

“Our results agree with those previous
studies which support significant difference
concerning about motor block regression
between ropiva-caine [sic] solution and
bupivacaine solution at equipotent doses
(3:2). A more rapid postoperatory recovery
of motor function was observed in group R
compared with group B.”

45 Patients scheduled for
anterior cruciate ligament
(ACL) reconstruction
• Control (80%, mean 35
y ± 3)
• Ropivacaine and
morphine (86.7%, mean
27 y ± 3)
• Ropivacaine, morphine,
and xefocam (80%,
mean 32 y ± 3)

Patient-controlled intraarticular
analgesia with:
• Control (15)
• Ropivacaine and morphine (15)
• Ropivacaine, morphine, and
xefocam (15)

Pain scores, patient
satisfaction, daily
morphine
consumption

“We conclude that intraarticular patientcontrolled regional analgesia provides
effective pain relief after anterior cruciate
ligament reconstruction. The combination of
intraarticular ropivacaine, morphine, and
xefocam was superior to control or to a
combination of ropivacaine and morphine.”

200 Patients with
osteoarthritis undergoing
total knee arthroplasty
(TKA)
• Ropivacaine (35%, mean
69 y ± 9)
• Control (38%, mean 69
y ± 8)

64

Author, Year,
Country

Andersen et al,
2015, Denmark152

Andersen et al,
2013, Denmark203

Andersen et al,
2010, Denmark147

Study Typea

Randomized,
double-blind,
placebocontrolled
study

Prospective,
double-blind,
randomized
study

Prospective,
randomized,
double-blind
study

Patient Population
(% male, age)

80 Patients undergoing total
hip arthroplasty (THA)
• Treatment (45%, mean
60 y ± 15)
• Control (40$, mean 66 y
± 14)

60 Patients undergoing TKA
• Ketorolac (56.7%,
median 70 y, IQR 65-75)
• Control (36.7%, median
71 y, IQR 61-75)

60 Patients undergoing TKA
• Intracapsular (57%,
mean 68 y)
• Intra-articular (40%,
mean 67 y)

Intervention/Comparator
(No. of patients)
Local infiltration analgesia with
ropivacaine and ketorolac followed
by either:
• Treatment: intraarticular
ropivacaine and ketorolac with
intravenous saline (40)
• Control: intraarticular saline
with intravenous ketorolac (40)
All patients received intraoperative
local infiltration analgesia with
ropivacaine and epinephrine
combined with either:
• Ketorolac (30)
• Control (30)
Afterward, patients received
intraarticular bolus doses of
ropivacaine combined with previous
intervention:
• Ketorolac (30)
• Control (30)
All patients received intraoperative
local infiltration analgesia with
ropivacaine and epinephrine and
subcutaneous ropivacaine before
receiving ropivacaine via either:
• Intracapsular (30)
• Intraarticular (30)

Primary Outcome
Measure

Authors’ Conclusions

Consumption of
intravenous
morphine

“Postoperative intra-articular bolus injections
of ropivacaine and ketorolac cannot be
recommended as analgesic method after
THA.”

Postoperative
consumption of
intravenous
morphine, patientcontrolled
analgesia

“LIA with ketorolac results in reduced
morphine consumption, reduced pain
intensity, and earlier readiness for hospital
discharge.”

Postoperative pain
score,
supplementary
opioid
requirements in the
24-hour study
period, length of
hospital stay

“This randomised, double-blind trial
demonstrated an overall analgesic efficacy of
both intracapsular and intra-articular
postoperative injections of 20 ml ropivacaine
0.5% after total knee arthroplasty, both at
rest, during flexion and when walking.”

65

Author, Year,
Country

Armellin et al,
2008, Italy204

Asik et al, 2009,
Turkey16

Atabekoǧlu and
Bozkirli, 2007,
Turkey17

Study Typea

Patient Population
(% male, age)

Prospective,
randomized,
double-blind
study

120 Patients scheduled to
undergo ambulatory
arthroscopic ACL repair
• Sufentanil and clonidine
(80%, mean 30.5 y)
• Clonidine (75%, mean
30.1 y)

Prospective,
randomized,
double-blind,
clinical
investigation

66 Patients scheduled to
undergo forearm and hand
surgery lasting less than 1
hour
• Ropivacaine 0.2% (45%,
mean 40 y ± 7)
• Ropivacaine 0.25%
(50%, mean 39 y ± 9)
• Lidocaine 0.5% (48%,
mean 37 y ± 10)

–

60 Patients scheduled for
transurethral resection of
prostate (TURP) and removal
of bladder tumors
• Ropivacaine (0%, mean
71.00 y ± 6.53)
• Bupivacaine (0%, mean
73.00 y ± 6.78)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Intraarticular ropivacaine plus either:
• Sufentanil and clonidine (30)
• Clonidine (30)

Pain scores

“Contrary to our hypothesis, we can affirm
that the addition of 5 µg IA sufentanil in the
IA solution did not provide better control of
postoperative pain after ACL repair
performed in an outpatient setting. The only
difference in patients in the sufentanil group
consisted of a decrease in the need for rescue
analgesia during the first postoperative hour.
We did not show any change in VAS scores
at any time point.”

IVRA with:
• Ropivacaine 0.2% (22)
• Ropivacaine 0.25% (22)
• Lidocaine 0.5% (22)

Tourniquet
tolerance times,
regression of
sensory analgesia,
pain scores,
cumulative
analgesic
consumption, side
effects

“In conclusion, longer tolerance times for the
distal tourniquet, prolonged analgesia after
tourniquet release, and lower analgesic
requirement postoperatively make
ropivacaine 0.2% and 0.25% a potential
alternative to lidocaine for IVRA. By
providing equally effective anesthesia and
requiring less pain medication at home,
ropivacaine 0.25% seems to be a preferable
concentration for patients undergoing upper
extremity surgery.”

IT injection with either:
• Ropivacaine (30)
• Bupivacaine (30)

Onset time and
duration of sensory
block,
hemodynamic
parameters,
postoperative
analgesic
requirement time,
side effects

“In conclusion, intrathecal ropivacaine and
bupivacaine were well tolerated and provided
similar, effective anesthesia in geriatric
patients undergoing transurethral resection of
the bladder or prostate. In equivalent doses
(R:B = 3:2), ropivacaine and bupivacaine
produced similar sensory and motor block.
We think that intrathecal ropivacaine is as
effective and safe as intrathecal bupivacaine
in geriatric patients undergoing transurethral
resection.”

66

Author, Year,
Country

Atanassoff and
Hartmannsgruber,
2002, US180

Atanassoff et al,
2001, US18

Study Typea

Randomized,
double-blind,
crossover
investigation

Double-blind
study design

Patient Population
(% male, age)

10 Volunteers receiving
IVRA (gender and age not
specified)

20 Patients scheduled to
undergo forearm and hand
surgery (gender and age not
specified)

Intervention/Comparator
(No. of patients)

IVRA with either:
• Ropivacaine (10)
• Lidocaine (10)

IVRA with either:
• Ropivacaine (not reported)
• Lidocaine (not reported)

Primary Outcome
Measure

Authors’ Conclusions

Verbal numerical
intensity scale,
central nervous
system (CNS) side
effects

“Ropivacaine’s higher ability to bind to
tissue proteins, leading eventually to delayed
release from its binding sites after tourniquet
release, may be the principal reason why
there was a lower incidence, duration, and
intensity of CNS side effects in patients,
when compared to lidocaine. Further studies
are required to clarify if ropivacaine is an
alternative to lidocaine for IVRA.”

Pain scores, CNS
side effects

“The study has shown a small but significant
difference in the duration of postoperative
analgesia, time to first analgesic request, and
the overall analgesic requirement in the
immediate postoperative time period in those
patients to whom 0.2% ropivacaine was
administered, when compared with those to
whom 0.5% lidocaine was administered for
IVRA. Based on the results of previous
volunteer studies and this investigation in
patients undergoing upper extremity surgery,
ropivacaine may be considered an alternative
to lidocaine for IVRA.”

67

Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Ateser et al,
2017, Turkey19

Prospective
study

60 Patients scheduled for
cesarean section
• Ropivacaine 15 mg (0%,
mean 29.05 y ± 4.08)
• Ropivacaine 20 mg (0%,
mean 30.70 y ± 4.55)
• Ropivacaine 25 mg (0%,
mean 27.00 y ± 3.35)

Attri et al, 2016,
India153

Prospective,
randomized,
double-blind
study

60 Patients receiving labor
analgesia
• Levobupivacaine (0%,
mean 24.23 y ± 2.90)
• Ropivacaine (0%, mean
24.60 y ± 3.45)

Randomized,
double-blind
study

50 Patients undergoing major
open or arthroscopic Bankart
surgery due to shoulder
dislocation
• Group 1 (56.25%, mean
36 y ± 12.9)
• Group 2 (64.7%, mean
30 y ± 10.2)
• Group 3 (76.5%, mean
28 y ± 10.1)

Axelsson et al,
2008, Turkey20

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

“We conclude that anesthesia with 25 mg
ropivacaine required intravenous
administration of ephedrine due to decreases
in systemic blood pressure. Although the
induction of anesthesia was last and a
sufficient level of anesthesia was achieved in
the three groups, 15 mg and 20 mg
ropivacaine dosing regimens were
satisfactory for spinal anesthesia.”

IT administration of:
• Ropivacaine 15 mg (20)
• Ropivacaine 20 mg (20)
• Ropivacaine 25 mg (20)

Hemodynamic
parameters,
anesthetic
complications,
sensory and motor
block times, time
to first analgesic
requirement, VAS
scores, umbilical
artery blood gas
analysis, and
Apgar scores of the
infants

IT administration of study drugs
followed by epidural top-ups of the
same drugs:
• Levobupivacaine with fentanyl
(30)
• Ropivacaine with fentanyl (30)

Onset and duration
of sensory block,
maternal and fetal
outcome

“Hence, we conclude that labor analgesia
was effective in both the groups but
levobupivacaine group is better with respect
to rapid onset and longer duration of
analgesia compared to ropivacaine group.”

Postoperative pain,
activities of daily
living, morphine
consumption

“The combination of morphine, ketorolac,
and ropivacaine intraarticularly at the end of
the operation prolongs early postoperative
pain relief and reduces analgesic
requirements in the postanesthesia care unit.
This approach, combined with intraarticular
PCRA [patient-controlled regional analgesia]
using an elastometric pump for delivery of
LA, is effective and provides good patient
satisfaction and seems to be somewhat more
effective than IV ketorolac, but only during
the initial postoperative period.”

•

•
•

Group 1: intraarticular ketorolac,
morphine, and ropivacaine and
intravenous saline; postoperative
patient-controlled intraarticular
ropivacaine (16)
Group 2: intraarticular saline and
intravenous ketorolac (17)
Group 3: intraarticular and
intravenous saline (17)
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Author, Year,
Country

Ayoglu et al,
2010, Turkey154

Barbe et al, 2007,
Belgium205

Bartley et al,
2019, US206

Study Typea

Prospective
randomized
study

Double-blind,
randomized
trial

Retrospective
chart review

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

80 Patients undergoing
elective arthroscopic knee
surgery for meniscal tears
• Tramadol (40%, mean
41.5 y ± 2.9)
• Tramadol and ketamine
(60%, mean 40.9 y ±
2.9)
• Ropivacaine (55%, mean
40.1 y ± 2.9)
• Ropivacaine and
ketamine (55%, mean
40.2 y ± 2.3)

Intraarticular administration of:
• Tramadol (20)
• Tramadol with ketamine (20)
• Ropivacaine (20)
• Ropivacaine with ketamine (20)

100 Patients requiring labor
analgesia (0%, age not
specified)

All patients received CSE analgesia
using IT ropivacaine with sufentanil
and either:
• Intravenous lactated Ringer’s
solution (50)
• Intravenous hydroxyethylstarch
solution (50)

101 Patients with chronic
pelvic pain conditions who
were treated with in-office
pelvic floor muscle injections
(0%, mean 44.3 y ± 13.3)

Intramuscular administration of:
• Lidocaine 1% (41)
• Lidocaine 2% (6)
• Ropivacaine 0.5% (44)
• Bupivacaine 0.5% (8)
95 Patients received concurrent
triamcinolone injection

Primary Outcome
Measure

Authors’ Conclusions

Postoperative pain
scores, total
morphine
consumption, side
effects

“We conclude that the combination of IA
tramadol and ketamine administered
postoperatively provided a significant
analgesic benefit and decreased the opioid
requirements after arthroscopic knee surgery,
when compared to tramadol or ropivacaine
alone or in combination. The addition of
ketamine to IA study drugs improved
postoperative analgesia. IA tramadol–
ketamine combination may be a viable
alternative for pain control after knee
arthroscopy.”

Incidence of
hypotension

“We believe that intravenous
hydroxyethylstarch solution may have benefit
in the prevention of hypotension and fetal
heart rate abnormalities following CSE
analgesia in labour, especially in high risk
pregnancies.”

Pain scores

“Transvaginal TPIs are a rapidly effective
therapy for treating high-tone pelvic floor in
patients with chronic pelvic pain. In this
study, significant decrease in pain scores was
noted over a series of injections with minimal
adverse events. Trigger point injections are
an effective treatment option that should be
considered as part of the multidisciplinary
approach to managing chronic pelvic pain.”
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Author, Year,
Country

Bathari et al,
2016, India303

Bech et al, 2011,
Denmark181

Behrends et al,
2017, US207

Study Typea

Prospective,
randomized,
double-blind
study

Randomized,
placebocontrolled,
double-blind
clinical trial

Randomized,
double blind
trial

Patient Population
(% male, age)
60 Patients undergoing knee
arthroscopy
• Ropivacaine (90%, mean
32.3 y ± 13.3)
• Ropivacaine and
clonidine (85%, mean
37.4 y ± 8.98)
• Ropivacaine and
fentanyl (90%, mean
31.8 y ± 11.1)

33 Patients undergoing
internal fixation of femoral
neck fractures (15%, range
46-94 y)

80 Patients undergoing hip
arthroscopy for
femoroacetabular
impingement (gender and
age not specified)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with:
• Ropivacaine (20)
• Ropivacaine and clonidine (20)
• Ropivacaine and fentanyl (20)

Intraoperative infiltration with
intervention drug followed by 6
postoperative injections through an
intraarticular catheter:
• Ropivacaine (19)
• Saline (14)

All patients received intraarticular
ropivacaine with preoperative FICB
of either:
• Ropivacaine (not reported)
• Saline (not reported)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block, time to
micturition, 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.”

Consumption of
opioid rescue
analgesics

“In our prospective, double-blind,
randomized clinical trial, infiltration and
repeated intraarticular application of LA after
fixation of femoral neck fractures provided
no reduction in opioid consumption or pain
and thus indicated that there is no clinically
relevant effect of the method used. Further
studies should be conducted to investigate the
potential of extraarticular application of LA
in intracapsular and extracapsular hip
fractures in order to provide better pain
management for the elderly with hip
fractures.”

Pain scores, opioid
requirements

“Our study used FICB in addition to
intraarticular injections of local anesthetic, an
approach preferred by a majority of surgeons
to address pain from capsular injury.
However, both studies suggest that a
preoperative FICB does not significantly
contribute to postoperative pain control after
hip arthroscopy due to incomplete coverage
of the surgical area.”
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Author, Year,
Country

Bhaskara et al,
2019, India155

Bhat et al, 2013,
India21

Bhatt and
Prajapati, 2018,
India22

Study Typea

Patient Population
(% male, age)

Prospective,
randomized,
comparative
study

60 Patients scheduled to
undergo perianal surgeries
under subarachnoid block
• Ropivacaine (gender not
specified, mean 30.3 y ±
6.508)
• Chloroprocaine (gender
not specified, mean
31.77 y ± 8.617)

Prospective
randomized
clinical study

70 Patients scheduled for
elective lower abdominal and
lower limb surgeries
• Bupivacaine (63%, mean
50.57 y ± 13.6)
• Ropivacaine (57%, mean
51.3 y ± 14.6)

Prospective,
randomized,
double-blind
study

60 Patients scheduled for
elective lower limb
orthopedic surgeries
• Levobupivacaine (87%,
mean 30.6 y ± 10.0)
• Ropivacaine (77%, mean
31.1 y ± 10.2)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT fentanyl plus either:
• Ropivacaine (30)
• Chloroprocaine (30)

Time until
recovery of the
motor block

“In patients undergoing ambulatory perianal
surgeries under spinal anesthesia, CP
[chloroprocaine] 30 mg had the shortest time
until complete recovery of sensory and motor
block when compared with ropivacaine 7.5
mg, voiding, ambulation, and discharge times
were shorter for CP when compared with
ropivacaine, and there were no differences in
adverse events between the groups, this
suggests CP provides adequate duration and
depth of surgical anesthesia for short
procedures with the advantages of faster
block resolution and earlier hospital
discharge compared with spinal ropivacaine.”

IT administration of either:
• Bupivacaine (35)
• Ropivacaine (35)

Hemodynamic
parameters, onset
and duration of
sensory and motor
blockade, level
achieved,
regression and side
effects

“Hence based on the above study, we
conclude that use of ropivacaine for
intrathecal anesthesia in the lower abdominal
and lower limb surgeries provided an
adequate level of block for the surgery with
faster onset of sensory and motor blockade,
lesser duration of motor blockade with good
analgesia and stable hemodynamics.”

Onset and duration
of sensory
blockade,
intraoperative
hemodynamic
parameters, side
effects

“We concluded that both intrathecal isobaric
levobupivacaine 0.5% and isobaric
ropivacaine 0.5% are equally effective and
safe with stable hemodynamics.
Levobupivacaine has prolonged duration of
sensory and motor blockade which is better
for prolonged surgeries. Ropivacaine has
shorter duration of blockade which is
preferred for faster recovery and ambulation
in day care surgeries.”

IT administration of either:
• Levobupivacaine (30)
• Ropivacaine (30)
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Author, Year,
Country

Bi et al, 2020,
China208

Bigat et al, 2006,
Turkey23

Bigat et al, 2006,
Turkey209

Study Typea

Patient Population
(% male, age)

–

75 Patients undergoing
cesarean section
• Ropivacaine (0%, mean
30.9 y ± 5.4)
• Ropivacaine plus 3 mcg
dexmedetomidine (0%,
mean 32.6 y ± 6.4)
• Ropivacaine plus 5 mcg
dexmedetomidine (0%,
mean 31.6 y ± 4.8)

Random and
double-blind

40 Patients undergoing
elective diagnostic knee
arthroscopy
• Bupivacaine (30%, mean
48 y ± 14)
• Ropivacaine (50%, mean
44 y ± 12)

Prospective,
randomized,
double-blind
study

30 Patients undergoing
nephrectomy
• Morphine 0.3 (46.7%,
48.26 y ± 11.50)
• Morphine 0.5 (33.3%.
44.40 y ± 12.55)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

CSE analgesia with:
• Ropivacaine (25)
• Ropivacaine plus 3 mcg
dexmedetomidine (25)
• Ropivacaine plus 5 mcg
dexmedetomidine (25)

Anesthetic
parameters,
postoperative
analgesia, stress
responses,
neonates outcomes

“3 μg intrathecal dexmedetomidine as an
adjuvant to ropivacaine improved
intraoperative somato-visceral sensory block
characteristics and postoperative analgesia,
alleviated shivering in parturients, and did
not prolong the time of motor block or
produce any side effects, which makes this
dose appropriate for cesarean delivery.”

IT administration of either:
• Bupivacaine (20)
• Ropivacaine (20)

Sensory block and
motor block onset
time, duration of
sensory block and
motor block

“For outpatient knee arthroscopy, 10mg of
0.66% hyperbaric ropivacaine is preferred to
7.5mg of 0.5% hyperbaric bupivacaine
because it provides a more selective
unilateral block and a faster recovery.”

Amount of
morphine
consumption by
24-hour PCIA

“In the 0.5 group, the quality of analgesia
was better than in the 0.3 group. The need for
IV morphine was less in the 0.5 group. Also,
side effects like nausea and vomiting were
less, so better analgesia in the postoperative
period was obtained with the 0.5 mg
morphine solution.”

Spinal anesthesia with ropivacaine,
normal saline, and either:
• Morphine 0.5 mg (15)
• Morphine 0.3 mg (15)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)
50 Patients scheduled to
undergo elective hand
surgery for carpal tunnel
syndrome and hygroma
• Lidocaine (40%, mean
41.95 y ± 16.44)
• Ropivacaine (48%, mean
y 49.40 ± 7.80)

Bigat et al, 2005,
Turkey24

Randomized,
double-blind
clinical study

Blome-Eberwein
et al, 2013, US25

Prospective,
randomized,
patient-blinded,
controlled trial

10 Patients with third-degree
or deep second-degree
wounds (70%, mean 49.1 y)

Randomized,
double-blind
controlled trial

100 Patients who had
requested regional analgesia
during labor
• Placebo (0%, mean 29.8
y ± 5.1)
• Neostigmine and
clonidine group (0%,
mean 29.4 y ± 5.3)

Boogmans et al,
2014, Belgium210

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Intravenous administration of either:
• Lidocaine (25)
• Ropivacaine (25)

Sensory block and
motor block onset
time, duration of
sensory block and
motor block, time
to first request of
analgesics, mean
analgesic
consumption

“In conclusion, our study results have shown
that ropivacaine 1 mg/kg provided effective
anaesthesia and long-lasting postoperative
analgesia compared with lidocaine.
Ropivacaine may be an alternative to
lidocaine for IVRA in patients undergoing
upper-extremity surgery, providing a longer
duration of analgesics postoperatively.”

Perfusion, pain,
pruritus, and donor
site healing

“The subcutaneous injection of modified
tumescent solution before split-thickness
donor site harvest is a safe technique and has
no adverse effect on donor site perfusion past
day 1 postoperatively. It does not prolong
donor site healing.”

Incidence of breakthrough pain,
patient satisfaction,
and hourly
ropivacaine use

“The administration of epidural clonidine and
neostigmine as adjuvants, following spinal
injection of local anaesthetic, improves the
quality of analgesia with less ropivacaine
consumption, higher patient satisfaction 1 h
after administration and a decrease in
breakthrough pain compared to standard
combined spinal and epidural analgesia and
patient-controlled epidural analgesia with
ropivacaine and sufentanil.”

Subcutaneous preharvest injection of:
• Saline (10)
• Ropivacaine (10)

IT administration of ropivacaine and
sufentanil, followed by epidural
injection with:
• Saline (50)
• Neostigmine and clonidine (50)
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Author, Year,
Country

Borah et al, 2018,
India211

Bosmans et al,
2009, Belgium156

Study Typea

Prospective,
randomized
double-blind
study

Prospective,
randomized,
double-blind
study

Patient Population
(% male, age)
100 Patients undergoing
elective lower limb surgery
• Saline (60%, mean 40.32
y ± 10.16)
• Ropivacaine plus
nalbuphine 0.4 mg
(64%, mean 38.2 y ±
9.38)
• Ropivacaine plus
nalbuphine 0.8 mg
(60%, mean 37.64 y ±
8.48)
• Ropivacaine plus
nalbuphine 1.6 mg
(72%, mean 36.48 y ±
8.17)

60 Patients undergoing knee
arthroscopy in ambulatory
setting
• Ropivacaine (50%, mean
age 51.7 y)
• Lidocaine (57%, mean
age 45.5 y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT ropivacaine plus:
• Saline (25)
• Nalbuphine 0.4 mg (25)
• Nalbuphine 0.8 mg (25)
• Nalbuphine 1.6 mg (25)

Onset of sensory
and motor block,
two-segment
regression time,
duration of sensory
and motor block,
pain scores,
adverse effects

“Intrathecal nalbuphine can be a good
adjuvant to subarachnoid block as it can
prolong both sensory and motor blockade
with minimal side effects. From our study,
we can infer that when compared with 1.6
mg nalbuphine, both 0.4 and 0.8 mg
nalbuphine can be used safely intrathecally
with isobaric 0.75% ropivacaine in elective
lower limb surgery as they both provide
prolonged analgesia and a reliable motor
block with equal efficacy but with lesser side
effects.”

IT sufentanil plus either:
• Ropivacaine (30)
• Lidocaine (30)

Onset, offset and
level of sensory
and motor block,
time to ambulation,
time to urination,
time to discharge,
need for
conversion to
general anesthesia,
need for additional
preoperative
analgesia or
sedation and
postoperative
analgesics, patient
satisfaction score

“Both intrathecal local anesthetics can be
used in ambulatory setting. We recorded not
one patient with transient neurological
symptoms. The study seems to confirm our
hypothesis that lidocaine causes a faster onset
as well as offset of both motor and sensory
block and has shorter times of first
ambulation and voiding. We also registered a
low number of patients who needed
conversion to general anesthesia in both
groups.”
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Author, Year,
Country

Boztug et al,
2005, Turkey26

Boztug et al,
2006, Turkey27

Study Typea

Patient Population
(% male, age)

–

50 Patients scheduled for
arthroscopic knee surgery
• Ropivacaine (gender not
specified, mean 42 y ±
14)
• Ropivacaine plus
fentanyl (gender not
specified, mean 39 y ±
13

Randomized,
single-blind
study

90 Patients scheduled for
outpatient arthroscopic knee
surgery
• Ropivacaine (67%, mean
43.6 y ± 13.7)
• Bupivacaine (69%, mean
37.2 y ± 11.8)

Intervention/Comparator
(No. of patients)

Retrospective
study

62 Patients undergoing MRA
(38.7%, mean 38 y ± 13)

Authors’ Conclusions

IT administration of either:
• Ropivacaine (25)
• Ropivacaine and fentanyl (25)

Onset of sensory
and motor block,
time to first
urination, time to
first ambulation,
time to discharge
home, side effects

“We conclude that although 25 μg fentanyl
added to 8 mg ropivacaine provided shorter
motor and sensory blockade durations than
10 mg ropivacaine alone, small doses of
ropivacaine plus fentanyl can be used safely
for arthroscopic knee surgery.”

IT administration of either:
• Ropivacaine (45)
• Bupivacaine (45)

Onset and offset
times for sensory
and motor block,
highest level of
sensory block,
duration of the
sensory and motor
block, first
ambulation, first
urination,
discharge time,
mean arterial
pressure, heart rate

“We conclude that 15 mg of ropivacaine
intrathecally is adequate for lower extremity
surgery of short duration.”

Source of pain,
pain relief

“Anesthetic MRA can be used as an adjunct
to define the origin of hip pain. A positive
response suggests intra-articular pathology
which can be helpful to localize the source of
pain in equivocal cases where both intra-and
extra-articular pathology is evident on MRI.”

•
Bredella et al,
2019, US212

Primary Outcome
Measure

Intraarticular injection
containing gadolinium, normal
saline, Isovue-M200, and
ropivacaine (62)
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Author, Year,
Country

Breebaart et al,
2003, Belgium304

Buckenmaier et
al, 2002, US28

Caceres-Sanchez
et al, 2018,
Spain29

Camgöz Eryilmaz
and Günaydin,
2011, Turkey30

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

“Our study suggested that the three local
anaesthetics behave similar regarding quality
of anaesthesia and motor block but voiding
and discharge occurred significantly earlier
with lidocaine although the 40 min difference
was not impressive considering a spinal
discharge time interval of 4±5 h.”

Randomized
double-blind
study

90 Patients undergoing knee
arthroscopy under spinal
anesthesia
• Lidocaine (56.7%, mean
42 y)
• Levobupivacaine (70%,
mean 39 y)
• Ropivacaine (63.3%,
mean 39 y)

IT anesthesia with:
• Lidocaine (30)
• Levobupivacaine (30)
• Ropivacaine (30)

Times to regain a
Bromage-1 and -0
motor block,
sensory block
regression, time to
hospital discharge

Doubleblinded,
prospective
trial

72 Patients scheduled for
elective outpatient anorectal
procedures
• Lidocaine (64.9%, mean
46 y ± 54)
• Ropivacaine (74.3%,
mean 47 y ± 13)

IT injection with:
• Lidocaine (37)
• Ropivacaine (35)

Motor block,
sensory block, and
block duration

“In conclusion, intrathecal hyperbaric smalldose ropivacaine with fentanyl is an
acceptable anesthetic for anorectal surgery.”

Randomized
non-blinded
clinical trial

101 Patients who underwent
unilateral TKA
• Epidural catheter
(26.0%, mean 69.5 y ±
7.4)
• Intraarticular catheter
(33.3%, mean 67.9 y ±
7.9)

Postoperative pain,
joint balance,
patient satisfaction

“The use of the intraarticular catheter as
postoperative analgesia is a useful and safe
alternative. It reduces the possibility of side
effects. It helps in early improvement of joint
balance, onset of walking and control of pain.
All of which increase patient satisfaction and
result in a shorter period of hospitalisation.”

Time to sensory
block, time to
maximum sensory
block, motor block
duration

“Intrathecal plain ropivacaine with opioids
might be superior to bupivacaine in terms of
a longer sensory block, and a shorter motor
block duration for c-section.”

–

52 Patients undergoing
cesarean section
• Bupivacaine (100%,
mean 31.3 y ± 4.5)
• Ropivacaine (100%,
mean 32.1 y ± 4.5)

•
•

Epidural catheter with
ropivacaine (50)
Intraarticular catheter with
ropivacaine and dexketoprofen
(51)

IT anesthesia with either:
• Bupivacaine (26)
• Ropivacaine (26)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Camorcia et al,
2007, UK31

Prospective,
randomized,
double-blind,
parallel group,
up-down
sequential
allocation study

104 Patients undergoing
elective cesarean delivery
• Bupivacaine (0%, mean
28.8 y ± 3.4)
• Levobupivacaine (0%,
mean 27.9 y ±3.7)
• Ropivacaine (0%, mean
27.5 y ± 3.6)

Camorcia et al,
2005, UK305

Prospective,
randomized,
double-blind,
parallel group,
up-down
sequential
allocation study

97 Patients in spontaneous
labor, requesting CSE
analgesia
• Ropivacaine (0%, mean
31.3 y ± 3.6)
• Levobupivacaine (0%,
mean 32.1 y ± 3.5)
• Bupivacaine (0%, mean
30.2 y ± 4.4)

Camorcia et al,
2004, Italy306

Prospective,
double-blind
sequential
allocation study

60 Patients undergoing
elective cesarean section
(0%, range 23-38 y)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Bupivacaine (not specified)
• Levobupivacaine (not specified)
• Ropivacaine (not specified)

Spinal anesthesia with
• Bupivacaine (32)
• Levobupivacaine (32)
• Ropivacaine (32)

IT anesthesia with either:
• Levobupivacaine (30)
• Ropivacaine (30)

Primary Outcome
Measure

Authors’ Conclusions

Occurrence of any
motor block in
either lower limb

“In conclusion, we estimated the ED50 for
motor block with ropivacaine,
levobupivacaine, and bupivacaine when
given intrathecally, supporting the
observation that there is a clinical profile of
potencies for motor block for the
pipecolylxylidines, even when administered
spinally: low, intermediate, and high, for
ropivacaine, levobupivacaine, and
bupivacaine, respectively. These data
confirm that potency issues can be used to
explain the lesser motor-blocking effects of
intrathecal ropivacaine and levobupivacaine.”

Pain score
decrease, minimum
local analgesic
dose

“In summary, we presented the MLAD
estimates for intrathecal ropivacaine,
levobupivacaine, and bupivacaine in the first
stage of spontaneous labor in nulliparous
women. Our results suggest an analgesic
potency hierarchy of spinal bupivacaine >
levobupivacaine > ropivacaine.”

Motor block
assessment

“Both local anaesthetics produce evidence of
motor block within 5 min of intrathecal
injection and could serve as tests of
intrathecal administration. Derived ED95
values suggest 10 mg doses should be
effective, but this study did not measure
predictive value. Ropivacaine is less potent
for motor block than levobupivacaine by a
factor of 0.83 (p<0.04).”
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Author, Year,
Country

Camorcia et al,
2004, Italy182

Campo et al,
2012, the
Netherlands157

Canan et al, 2013,
Turkey32

Study Typea

Prospective,
randomized,
double-blind,
sequential
allocation study

Double-blind,
randomized,
clinical trial

Randomized,
double-blind

Patient Population
(% male, age)

54 Patients undergoing
elective cesarean section
• Ropivacaine 1% (0%,
mean 27 y ± 3)
• Ropivacaine 0.1% (0%,
mean 28 y ± 4)

282 Patients undergoing knee
arthroscopy (48%, mean 50.1
y ± 14.6)

40 Patients scheduled for
elective cesarean delivery
• Ropivacaine (0%, mean
30.5 y ± 5.2)
• Bupivacaine (0%, mean
28.8 y ± 5.2)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Motor block
assessment, hip
motor function
scale

“We determined that the minimum local
anesthetic dose for the motor block of 0.1%
ropivacaine is 50% larger than 1%
ropivacaine, with a relative efficacy ratio of
1.5. Our results encourage further studies to
investigate the appropriate concentration of
local anesthetic for ambulant CSE analgesia
in labor and suggest that more diluted local
anesthetic solutions cause less motor block.”

Intraarticular anesthesia with:
• Control (96)
• Bupivacaine (94)
• Ropivacaine (92)

NRS

“The analgesic effects of intra-articular
Bupivacaine and Ropivacaine after knee
arthroscopy are clinically significant when
compared to placebo. However, considering
the improvement in patient comfort on one
side, but the short duration and small amount
of this improvement and the risk of
chondrotoxicity on the other side, the
administration of intra-articular analgesia
with Bupivacaine or Ropivacaine cannot be
recommended.”

Spinal anesthesia with fentanyl plus:
• Ropivacaine (20)
• Bupivacaine (20)

Pin prick test,
motor block
(Bromage scale),
fetus delivery time,
fetal blood gas,
pain scale,
hemodynamic
parameters, patient
satisfaction, Apgar
scores, maternal
side effects

“In conclusion, in view of the fact that
intrathecally administered bupivacaine +
fentanyl or ropivacaine + fentanyl
combinations prolonged the duration of
postoperative analgesia and were comfortable
for the patients during the perioperative and
postoperative periods, and that there was a
high level of patient satisfaction, we feel that
both combinations of drugs have similar
effects in elective cesarean delivery.”

IT anesthesia with:
• Ropivacaine 1% (27)
• Ropivacaine 0.1% (27)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Prospective,
randomized
trial

60 Patients scheduled for
elective total knee
arthroplasty
• Distilled water (25%,
mean 66.37 y ± 7.204)
• Dextrose (15%, mean
63.67 y ± 9.026)

Cappelleri et al,
2005, Italy34

Prospective,
randomized,
double-blind
study

91 Patients scheduled for
elective ambulatory
arthroscopic surgery of the
knee
• Levobupivacaine 7.5 mg
(gender not specified,
mean 47 y ± 14)
• Levobupivacaine 5 mg
(gender not specified,
mean 50 y ± 16 y)
• Ropivacaine (gender not
specified, mean 44 y ±
17)

Carrozzini et al,
2012, Argentina35

Prospective,
aleatorized,
simple blind
study

40 Patients undergoing
cesarean section (0%, age not
specified)

Canturk et al,
2012, Turkey33

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Sensory block
level, patient
comfort scale

“In conclusion, both hyperbaric and
hypobaric ropivacaine (11.25 mg) provided
adequate and dependable anesthesia for total
knee replacement surgery, with a high level
of patient and surgeon acceptance. The
hemodynamic parameters were well
preserved in both groups. Indeed, hypobaric
local anesthetic solution provided a higher
percentage of unilateral anesthesia with faster
recovery properties, both for sensory and
motor block. Therefore, even not being the
concern of this study, it may be preferable in
outpatient settings.”

Spinal anesthesia with:
• Levobupivacaine 7.5 mg (30)
• Levobupivacaine 5 mg (30)
• Ropivacaine (31)

Sensory and motor
block,
hemodynamic
variables, quality
of spinal block

“In conclusion, the results of this study show
that doses as small as 7.5 mg of 0.5%
hyperbaric ropivacaine or 5 mg of 0.5%
hyperbaric levobupivacaine are adequate for
short-lasting spinal block for outpatient knee
arthroscopy with a faster home discharge as
compared with 7.5 mg of 0.5% hyperbaric
levobupivacaine.”

Spinal anesthesia with fentanyl plus:
• Ropivacaine (not reported)
• Bupivacaine (not reported)

Sensitive blockage,
motor block,
maternal side
effects

“Treatments offered comparable sensitive
and motor blockage. Clinical advantages of
ropivacaine/fentanyl result from the shorter
latency and lower incidence of hypotension.”

Subarachnoid block with ropivacaine
plus either:
• Distilled water (30)
• Dextrose (30)
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Author, Year,
Country

Carvalho et al,
2002, Brazil307

Casati et al, 2004,
Italy36

Celleno et al,
2005, Italy308

Study Typea

Patient Population
(% male, age)

–

20 Patients scheduled for
elective lower limb surgery
• Ropivacaine (50%, mean
39.9 y ± 15.9)
• Bupivacaine (20%, mean
42.2 y ± 11.9)

Prospective,
randomized,
double-blind
study

Prospective,
randomized,
double-blind
study

60 Patients undergoing
inguinal hernia repair
• Ropivacaine (90%, mean
59 y ± 13)
• Levobupivacaine (90%,
mean 58 y ± 14)
• Bupivacaine (95%, mean
57 y ± 11)

90 Patients undergoing
elective cesarean delivery
(0%, age not specified)

Intervention/Comparator
(No. of patients)

Spinal block with either:
• Ropivacaine (10)
• Bupivacaine (10)

Spinal anesthesia with:
• Ropivacaine (20)
• Levobupivacaine (20)
• Bupivacaine (20)

Spinal anesthesia with either:
• Ropivacaine (45)
• Levobupivacaine (45)

Primary Outcome
Measure

Authors’ Conclusions

Motor block,
anesthetic recovery
evaluation,
incidence of
adverse events

“No differences in spinal block clinical
features were observed between hyperbaric
0.5% ropivacaine and 0.5% bupivacaine,
when administered in equipotent doses. Data
seem to confirm previous observations that in
these conditions, ropivacaine’s potency is
approximately half bupivacaine’s potency.”

Sensory and motor
block, pinprick
sensation, side
effects

“In conclusion, results of this prospective,
randomized, double-blind study demonstrate
that 8 mg of levobupivacaine or 12 mg of
ropivacaine are acceptable alternatives to 8
mg of bupivacaine when limiting spinal
anesthesia at the operative side for inguinal
hernia repair.”

Anesthetic efficacy

“The MLAD of spinal levobupivacaine and
ropivacaine for cesarean section suggests that
the potency ratio spinal
levobupivacaine/ropivacaine is 1.28 (CI
95%: 1.20-1.36). This potency ratio seems to
be almost equal with respect to previous
studies reported that bupivacaine resulted
equal to levobupivacaine and described a
same potency ratio of 1.5 (3:2) between
bupivacaine/ropivacaine and
levobupivacaine/ropivacaine. But with our
statistical method, maybe we found a more
sensible difference between the potency of
the 2 drugs.”
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Author, Year,
Country

Chan et al, 1999,
Canada37

Chari et al, 2013,
India38

Chatterjee et al,
2014, India39

Study Typea

Patient Population
(% male, age)

Prospective
randomized

15 Volunteers receiving
IVRA (66.7%)
• Ropivacaine 1.8 mg/kg
(mean 34.6 y ± 3.5)
• Ropivacaine 1.2 mg/kg
(mean 34.4 y ± 5.7)
• Lidocaine (mean 29.2 y
± 3.5)

Double-blind
randomized
controlled
study

100 Patients undergoing
lower abdominal and lower
limb surgery
• Ropivacaine (gender not
specified, mean 40.26 y
± 11.25)
• Bupivacaine (gender not
specified, mean 38.52 y
± 12.89)

Prospective,
randomized,
double-blind
study.

100 Patients undergoing
elective lower limb
orthopedic surgery
• Ropivacaine (58%, mean
37.7 y ± 12.376)
• Bupivacaine (52%, mean
41.3 y ± 15.805)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IVRA with:
• Ropivacaine 1.8 mg/kg (5)
• Ropivacaine 1.2 mg/kg (5)
• Lidocaine (5)

Sensory anesthesia
and motor block

“Compared with lidocaine, intravenous
regional anesthesia with ropivacaine appears
to be comparable but has longer-lasting
residual anesthesia.”

IT injection of either:
• Ropivacaine (50)
• Bupivacaine (50)

Motor onset, peak
sensory time, peak
motor time,
duration of
postoperative
analgesia

“Intrathecal plain ropivacaine might be
superior to bupivacaine in terms of a longer
sensory block, and a shorter motor block
duration. Therefore 0.75% isobaric
ropivacaine can be safely used in lower limb
and lower abdominal surgeries, especially in
cases where early ambulation is desired.”

Onset and duration
of sensory and
motor block,
duration of
anesthesia

“Hence, it was observed in the study that
0.75% RP 3 ml and glucose 50%, 0.5 ml
(total volume of 3.5 ml), provided effective
spinal anesthesia with shorter duration of
sensory and motor block compared to
hyperbaric BP 0.5% 3 ml and 0.9% NS 0.5
ml (total volume of 3.5 ml) for lower limb
orthopedic surgery. Hence, it can be
concluded that RP has a less potent effect on
motor nerves, with both the degree and
duration of motor block produced by RP
being less, still adequate for the scheduled
surgery.”

IT injection of either:
• Ropivacaine (50)
• Bupivacaine (50)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

“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.”

Prospective,
randomized,
double-blind
study

60 Patients scheduled for
elective transurethral
resection
• Ropivacaine (100%,
mean 65.20 y ± 6.23)
• Ropivacaine and
fentanyl (100%, mean
68.10 y ± 7.50)

IT injection with either:
• Ropivacaine (30)
• Ropivacaine and fentanyl (30)

Onset and
regression of
sensory and motor
blockade,
hemodynamic
stability, and side
effects

Chen et al, 2006,
China40

Double-blind,
randomized,
dose-response
study

60 Patients undergoing
elective cesarean section
delivery
• Ropivacaine 10.5 mg
(0%, mean 28.79 y ±
3.58)
• Ropivacaine 12 mg (0%,
mean 29.53 y ± 3.56)
• Ropivacaine 13.5 mg
(0%, mean 29.60 y ±
3.62)
• Ropivacaine 15 mg (0%,
mean 28.47 y ± 4.07)

Spinal anesthesia with ropivacaine in
doses of:
• 10.5 mg (15)
• 12 mg (15)
• 13.5 mg (15)
• 15 mg (15)

Maximum sensory
block levels,
duration of motor
block, rate of
hypotension

“The effective dose (ED) 50 and ED95 of
spinal hyperbaric ropivacaine for cesarean
delivery under the conditions of this study
were 10.37 mg and 15.39 mg, respectively.
Ropivacaine is suitable for spinal anesthesia
in cesarean delivery.”

Chen et al, 2010,
Germany214

Prospective,
randomized,
double-blind,
up–down
sequential
allocation study

64 Patients undergoing
elective caesarean delivery
• Ropivacaine (0%, mean
28 y ± 3)
• Ropivacaine plus
sufentanil (0%, mean 28
y ± 3)

Spinal anesthesia with either:
• Ropivacaine (32)
• Ropivacaine plus sufentanil (32)

Onset time of
sensory and motor
block, incidence of
shivering,
hypotension,
nausea, and
vomiting

“Intrathecal sufentanil 5 mg produced a 28%
reduction of ED50 of intrathecal hyperbaric
ropivacaine for caesarean delivery.”

Chaudhary et al,
2014, India213
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Author, Year,
Country

Chen et al, 2009,
China41

Cheng et al,
2020, China42

Chidiac and
Templer, 2012,
US183

Study Typea

Prospective,
double-blind,
randomized,
placebocontrolled
study

Patient Population
(% male, age)
80 Patients scheduled to
undergo routine total primary
unilateral knee arthroplasty
• Ropivacaine and
magnesium sulfate
(25%, mean 69.0 y ±
8.7)
• Saline (23%, mean 67.7
y ± 7.2)

Single-center,
prospective
randomized
controlled trial

60 Patients eligible for
simultaneous bilateral TKA
(9.4%, mean 65.8 y)

–

21 Patients presenting for
tibial osteotomy (gender and
age not specified)

Intervention/Comparator
(No. of patients)

Intraarticular injection with either:
• Ropivacaine and magnesium
sulfate (40)
• Saline (40)

Injection of ropivacaine via:
• Periarticular (60)
• Intraarticular (60)
All patients received both injections,
one on each knee

•

Combined spinal-epidural
anesthesia using IT and epidural
ropivacaine (21)

Primary Outcome
Measure

Authors’ Conclusions

Morphine
consumption

“In conclusion, an intra-operative intraarticular injection of magnesium sulphate and
ropivacaine during TKA can reduce the postoperative morphine analgesic requirements
with no adverse events. These results
demonstrate that a magnesium sulphate and
ropivacaine mixture could be used as an
adjuvant therapy for post-operative analgesic
management.”

Pain intensity at
rest or during
activity

“Generally, we conducted a randomized
controlled trial to compare the analgesic
efficacy and safety of PAI [periarticular
injection] versus IAI [intraarticular injection]
in patients receiving simultaneous total knee
arthroplasty. PAI had more analgesic benefits
than IAI after the surgery. There were no
differences between PAI and IAI in wound
drainage, operation time, and wound
complications. The administration technique
of PAI is recommended when performing
LIA in TKA.”

Sensory and motor
block

“The selective sensory block provided by
ropivacaine may be beneficial in monitoring
intraoperative motor function and may
provide early detection of nerve injury.
Further studies are warranted.”
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Author, Year,
Country

Childs et al,
2017, US215

Chung et al,
2001, Korea43

Chung et al,
2002, Korea216

Study Typea

Retrospective
review

Patient Population
(% male, age)

193 Patients who underwent
arthroscopic hip surgeries
• Femoral block (36%,
mean 33.4 y ± 13.02)
• Intraarticular block
(69%, mean 31.3 y ±
14.05)

–

60 Patients scheduled for
elective cesarean delivery
• Ropivacaine (0%, mean
30.7 y ± 3.6)
• Bupivacaine (0%, mean
31.7 y ± 3.9)

–

59 Patients scheduled for
elective cesarean delivery
• Fentanyl (0%, mean 32.5
y ± 4.2)
• Saline (0%, mean 31.3 y
± 3.6)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Perioperative pain
scores, narcotic
consumption,
incidence of falls,
iatrogenic
peripheral neuritis

“Although preoperative femoral nerve blocks
are associated with decreased immediate
postoperative pain, intraoperative IA
anesthetic injections provide effective
postoperative pain control in patients
undergoing arthroscopic hip surgery and
result in a significant reduction in the rate of
postoperative falls and iatrogenic peripheral
neuritis. Thus, we propose IA anesthetic hip
injections as an equally efficacious, safe
alternative to preoperative femoral nerve
blocks for pain control in this patient
population. Further clinical studies should be
undertaken to verify the efficacy and safety
profile of this anesthetic method in patients
undergoing outpatient hip arthroscopy.”

Spinal anesthesia with either:
• Ropivacaine (30)
• Bupivacaine (30)

Sensory and motor
block, quality of
abdominal muscle
relaxation

“In conclusion, 18 mg of 0.5% hyperbaric
ropivacaine provided similar and effective
spinal anesthesia with shorter duration of
sensory and motor block, compared with 12
mg of 0.5% hyperbaric bupivacaine for
cesarean delivery.”

IT hyperbaric ropivacaine plus:
• Fentanyl (30)
• Saline (30)

Characteristics of
spinal block,
intraoperative
quality of spinal
anesthesia, side
effects, complete
analgesia, effective
analgesia

“In conclusion, we have shown that the
addition of fentanyl, 10 μg, to hyperbaric
ropivacaine, 18 mg, for spinal anesthesia for
cesarean delivery improved the quality of
intraoperative analgesia and increased the
duration of analgesia in the early
postoperative period without increasing
maternal or neonatal side effects.”

•
•

Femoral nerve block with
bupivacaine and epinephrine
(105)
Intraarticular block with
ropivacaine, epinephrine,
ketorolac, and morphine (88)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

•
Cobianchi
Bellisari et al,
2019, Spain217

Contino et al,
2017, US184

Convery et al,
2001, UK309

–

–

Randomized,
double-blind
study

57 Patients with lumbar facet
joint pain (gender and age
not specified)

551 Patients who underwent
THA (gender and age not
specified)

72 Patients scheduled for
elective knee arthroscopy
• Ropivacaine 100 mg
(89%, mean 33 y ± 12.1)
• Ropivacaine 150 mg
(78%, mean 36 y ± 9.9)
• Ropivacaine 200 mg
(94%, mean 33 y ± 9.4)
• Bupivacaine (94%, mean
34 y ± 7.7)

•

Intraarticular injection with
ropivacaine and triamcinolone
(27)
Medial branch block with
ropivacaine and triamcinolone
(30)

Spinal anesthesia with either:
• Ropivacaine (275)
• Bupivacaine (276)

Intraarticular injection with:
• Ropivacaine 100 mg (18)
• Ropivacaine 150 mg (18)
• Ropivacaine 200 mg (18)
• Bupivacaine (18)

Primary Outcome
Measure

Authors’ Conclusions

Pain scores

“In this study, both intraarticular LFJ [lumbar
facet joint] steroid injection and MBB
[medial branch block] significantly relieved
LFJ pain and the positive effects of these
techniques persisted for at least 6months after
the procedure. In our experience, both
procedures showed similar effectiveness in
the treatment of LFJ pain at 1 and 3 months,
however, intraarticular LFJ steroid injection
guaranteed a better clinical outcome after 6
months. We believe that both the techniques
can be performed for the treatment of LFJ
pain.”

Surgical duration,
time spent in
recovery room

“Ropivacaine spinals allows for earlier
discharge from the PACU. In a busy
orthopedic surgical unit, early discharge from
PACU keeps the operating suites running
efficiently without delays related to slow
resolution from spinal anesthesia.
Prospective studies to confirm these findings
are warranted.”

Pain scores

“In conclusion, we have demonstrated that
ropivacaine and bupivacaine 100 mg provide
similar and effective post-arthroscopy
analgesia and that ropivacaine at the higher
dose of 150 mg appears to further reduce
patients’ pain ratings in the 48 h period after
surgery. A higher ropivacaine dose does not
seem to improve efficacy. Plasma
concentrations for all patients and all doses
fell below the estimated toxic thresholds, and
therefore it seems that these drugs can be
safely administered by intra-articular
injection.”
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Author, Year,
Country

Study Typea

Coppejans and
Vercauteren,
2006, Belgium44

Prospective,
randomized,
double-blind
study

Dahm et al, 2000,
Sweden158

Prospective,
crossover,
double-blind,
randomized
study

D’Ambrosio et al,
2010, Italy45

–

Patient Population
(% male, age)

91 Patients undergoing
elective caesarean section
• Bupivacaine (100%,
mean 31 y ± 4)
• Ropivacaine (100%,
mean 32 y ± 4)
• Levobupivacaine (100%,
mean 32 y ± 5)

12 Patients with refractory
pain conditions (gender and
age not specified)

60 Patients undergoing major
orthopedic lower limb
surgery (gender and age not
specified)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT administration of sufentanil plus:
• Bupivacaine (30)
• Ropivacaine (30)
• Levobupivacaine (31)

Apgar scores,
block
characteristics,
hemodynamic
effects

“In conclusion, the new local anesthetics can
be used safely for intrathecal anesthesia
during Cesarean section. The induce less
motor block than racemic bupivacaine.
Ropivacaine even in a dose being 50% larger
than levobupivacaine seems to induce less
reliable anesthesia. Levobupivacaine tends to
behave better hemodynamically. To avoid
excessive supplementation by the epidural
route a larger ropivacaine dose may be
suggested although this may have possible
consequences upon motor block and
hemodynamics.”

Spinal anesthesia with:
• Bupivacaine (12)
• Ropivacaine (12)

Self-reported pain
intensity, Bromage
relaxation,
ambulation,
nocturnal sleep
pattern, rates of
side effects

“The results of this study do not support the
hypothesis that IT infusion of 0.5% ROP has
advantages over IT infusion of 0.5% BUP
when administered for relief of’’refractory’’
pain.”

Onset, spread and
duration of sensory
block and motor
block

“Intrathecal levobupivacaine, ropivacaine
and bupivacaine provide a stable
haemodynamic. Ropivacaine produced
shorter sensory-motor block offset than
levobupivacaine and bupivacaine. However,
the quality of intraoperative analgesia of
ropivacaine was comparable to the other
groups.”

IT injection of sufentanil with:
• Levobupivacaine (not reported)
• Ropivacaine (not reported)
• Bupivacaine (not reported)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Danelli et al,
2004, Italy46

Prospective,
randomized,
double-blind
comparison

60 Patients scheduled for
elective cesarean delivery
• Ropivacaine (0%, mean
33 y ± 5)
• Bupivacaine (0%, mean
34 y ± 4)

Dar et al, 2015,
India47

Randomized,
prospective,
double-blind
study

200 Patients undergoing
lower limb and hip surgery
• Bupivacaine (55%, mean
58.5 y ± 8.5)
• Ropivacaine (60%, mean
56.5 y ± 10.1)

Das et al, 2014,
India159

Prospective,
randomized
controlled,
double-blind
study

60 Patients undergoing
arthroscopic knee surgery
• Ropivacaine (70%, mean
39.6 y ± 5.4)
• Levobupivacaine (80%,
mean 39.9 y ± 5.7)

Dose-response
study

120 Patients scheduled for
knee arthroscopy
• Ropivacaine (40%, mean
46 y ± 14)
• Ropivacaine plus
clonidine 15 mcg
(56.7%, mean 45 y ± 16)
• Ropivacaine plus
clonidine 45 mcg
(53.3%, mean 45 y ± 18)
• Ropivacaine plus
clonidine 75 mcg (50%,
mean 44 y ± 15)

De Kock et al,
2001, Belgium48

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT morphine plus either:
• Ropivacaine (30)
• Bupivacaine (30)

Onset time to
motor block,
duration of motor
block and sensory
block, incidence of
hypotension

“Spinal anesthesia produced with 20 mg
ropivacaine plus 0.1 mg morphine is as
effective and safe as that provided by 15 mg
bupivacaine plus 0.1 mg morphine, with an
earlier recovery of sensory and motor
functions after surgery.”

IT injection with either:
• Ropivacaine (30)
• Bupivacaine (30)

Sensory block and
motor block,
hypotension

“The solution of hyperbaric ropivacaine can
be used for spinal anesthesia and is
comparable with hyperbaric bupivacaine in
terms of quality of block with shorter
recovery profile.”

Intraarticular injection with either:
• Ropivacaine (30)
• Levobupivacaine (30)

Analgesia and
rescue analgesia

“Hence, it was evident that intra-articular
levobupivacaine give better post-operative
pain relief, with an increase in time of first
analgesic request and decreased need of total
post-operative analgesia compared with
ropivacaine.”

IT administration of:
• Ropivacaine (30)
• Ropivacaine plus clonidine 15
mcg (30)
• Ropivacaine plus clonidine 45
mcg (30)
• Ropivacaine plus clonidine 75
mcg (30)

Level and duration
of sensory block,
intensity and
duration of motor
block, anesthesia
quality

“Small-dose intrathecal clonidine (15 mcg)
plus 8 mg intrathecal ropivacaine produces
adequate and short-lasting anesthesia for
knee arthroscopy.”
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Decoene et al,
2009, Belgium160

Prospective,
randomized,
double-blind
study

60 Patients undergoing knee
arthroscopy (gender and age
not specified)

IT sufentanil plus either:
• Ropivacaine (30)
• Hyperbaric bupivacaine (30)

Analgesia,
recovery of motor
and sensory
function, voiding
and discharge time

“Our results show in favour of bupivacaine a
faster recovery of motor function, shortest
time of ambulation, voiding and discharge
and a greater patient satisfaction.”

Dhashmana et al,
2015, India49

Prospective,
randomized,
double-blind,
comparative,
case-control
study

80 Patients undergoing
anorectal surgeries (gender
and age not specified)

Spinal anesthesia with either:
• Hypobaric ropivacaine (not
reported)
• Isobaric ropivacaine (not
reported)

Onset, level, and
duration of sensory
and motor
blockade

“Hypobaric ropivacaine provides acceptable
surgical environment for anorectal surgeries.
Hypobaric ropivacaine is a better then
isobaric ropivacaine in terms of
hemodynamic stability.”

Dhashmana et al,
2014, India218

Prospective,
randomized,
and doubleblind study

50 Patients scheduled for
elective TURP (100%, age
not specified)

IT ropivacaine plus either:
• Clonidine (not reported)
• Dexmedetomidine (not reported)

Onset, duration
and peak sensory
level, intensity of
motor block,
analgesic
requirement

“Intrathecal dexmedetomidine with
ropivacaine provides faster onset better
operating conditions and patient comfort in
patients undergoing TURP. However, it is
associated with delayed motor recovery.”

Dhashmana et al,
2017, India50

Prospective,
randomized,
double-blind,
and
comparative
study

60 Patients undergoing
anorectal surgery (gender
and age not specified)

Spinal anesthesia with:
• Hyperbaric ropivacaine (not
reported)
• Hyperbaric ropivacaine and
clonidine (not reported)
• Hyperbaric ropivacaine and
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.”
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Author, Year,
Country

Dobrydnjov et al,
2010, Sweden330
Dobrydnjov et al,
2011, Sweden161

Dolma et al,
2018, India219

Doss et al, 2001,
US51

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions
“In conclusion, we found that continuous
infusion of ropivacaine intraarticulary did not
improve postoperative analgesia at rest
compared to extraarticular infusion, but it
appeared to reduce the incidence of high pain
intensity during first exercises. It could
therefore be expected to improve
mobilization within 24 hours after total knee
arthroplasty.”

Prospective,
randomized,
double-blind
study

36 Patients scheduled for
TKA
• Extraarticular (18%,
mean 65 y)
• Intraarticular (38%,
mean 70 y)

Injection of ropivacaine via either:
• Extraarticular (17)
• Intraarticular (16)

Pain intensity at
rest, on movement,
and with
mobilization,
rescue morphine
consumption

Randomized
controlled,
double-blind
study

61 Patients undergoing
elective surgery for fracture
neck of femur
• Dexmedetomidine (66%,
mean 38.9 y ± 15.4)
• Normal saline (76%,
mean 34.3 y ± 14.3)

IT ropivacaine with either:
• Dexmedetomidine (30)
• Normal saline (30)

Block
characteristics,
hemodynamic
parameters, side
effects

“Addition of 5 μg dexmedetomidine
enhances the analgesic effect of intrathecal
18.75 mg isobaric ropivacaine for the
conduct of fracture neck of femur surgeries
with minimal adverse events.”

Randomized
controlled,
double-blind
study

30 Patients undergoing
elective shoulder arthroscopy
surgery
• Ropivacaine (gender not
specified, mean 39 y ±
7.2)
• Ropivacaine with
morphine (gender not
specified, mean 43 y ±
6.4)
• Morphine (gender not
specified, mean 41 y ±
9.6)

Intraarticular injection of:
• Ropivacaine (10)
• Ropivacaine with morphine (10)
• Morphine (10)

Postoperative pain
scores, side effects

“In conclusion, the clinical application of low
concentration of 0.2% ropivacaine, a new
long acting local anesthesic, in combination
with 3 mg of morphine provides adequate
and prolonged postoperative anesthesia for
patients undergoing shoulder arthroscopy.”
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Author, Year,
Country

Dwivedi et al,
2015, India220

Eissa et al, 2004,
Egypt52

Elcicek et al,
2010, Turkey221

El-Halafawy,
2004, Egypt53

Study Typea

Randomized
controlled,
double-blind,
prospective
study

Controlled,
randomized,
double blind
trial

Prospective,
double-blind,
randomized
controlled
study

–

Patient Population
(% male, age)
80 Patients scheduled for
lower abdominal surgery
• Ropivacaine (80%, mean
39.35 y ± 2.20)
• Hyperbaric ropivacaine
(82%, mean 40.35 y ±
2.17)

40 Patients receiving labor
analgesia (0%, age not
specified)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT injection of either:
• Plain ropivacaine (40)
• Hyperbaric ropivacaine (40)

Extent and
duration of sensory
and motor block,
hemodynamics,
time to home
readiness, time to
first rescue
analgesia

“Addition of 5% dextrose to ropivacaine
increases the speed of onset, block reliability,
duration of useful block for surgery and
speed of recovery. Plain solutions are less
reliable for surgery above a dermatomal level
of T10.”

IT injection with either:
• Ropivacaine (20)
• Sufentanil (20)

Duration of
analgesia, pain
scores,
hypotension,
degree of motor
blockade, ability to
ambulate

“Intrathecal low dose ropivacaine provides
effective analgesia of short duration during
labour. Side effects of intrathecal low-dose
ropivacaine are comparable to those of
sufentanil.”

60 Patients undergoing lower
extremity surgery (85%,
mean 38 y ± 14)

IT ropivacaine plus intravenous
administration of either:
• Dexmedetomidine (30)
• Saline (30)

Duration of
anesthesia,
sedation score,
atropine
requirement

“Our results show that intravenously
administered dexmedetomidine prolonged
the duration of spinal anesthesia, provided
sufficient sedation, and had few side effects.
Therefore, dexmedetomidine is appropriate
during spinal anesthesia, if the
anesthesiologist is alert for development of
bradycardia.”

60 Patients undergoing knee
arthroscopy (gender and age
not specified)

IT administration of:
• Bupivacaine (20)
• Ropivacaine (20)
• Levobupivacaine (20)

Sensory and motor
block, time until
achievement of
discharge criteria

“Hyperbaric spinal levobupivacaine and
ropivacaine may serve as reliable alternatives
to hyperbaric spinal bupivacaine in outpatient
spinal anaesthesia, but do not offer any
specific advantages.”

90

Author, Year,
Country

Eppihimer and
Spektor, 2012,
US222

Erturk et al, 2010,
Turkey54

Eti et al, 2000,
Switzerland55

Study Typea

Patient Population
(% male, age)
1 Patient with uncorrect
patent ductus arteriosus,
severe pulmonary
hypertension and
Eisenmenger’s syndrome
scheduled for minimally
invasive parathyroidectomy
(0%, 52 y)

Case

Randomized,
double-blind
study

–

Intervention/Comparator
(No. of patients)

•

Intramuscular ropivacaine and
midazolam (1)

Primary Outcome
Measure

Authors’ Conclusions

Sensory block

“We offer this case highlighting the utility of
US-guided SCPB [superficial cervical plexus
block] in a patient with Eisenmenger’s
syndrome to control pain, prevent cyanosis,
and maintain hemodynamic stability.”

60 Patients undergoing hip
arthroplasty (86.7%, range
66-92 y)

IT fentanyl plus either:
• Ropivacaine (30)
• Bupivacaine (30)

Motor and sensory
block,
hemodynamics,
side effects

“The data showed that 12 mg of ropivacaine
and 8 mg of bupivacaine with 20 mcg
fentanyl in spinal anaesthesia can provide
sufficient motor and sensory block for major
orthopaedic surgery in geriatric patients.
However, ropivacaine caused less motor
block and haemodynamic side effects than
bupivacaine during the procedure.”

30 Patients undergoing knee
arthroscopy (gender and age
not specified)

Intraarticular injection of either:
• Ropivacaine (15)
• Bupivacaine (15)

Pain scores, side
effects, time to first
analgesic
requirement

“We concluded that intraarticular 20 ml
0.75% ropivacaine provides effective
analgesia comparable to that provided by 20
ml 0.5 % bupivacaine.”
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Author, Year,
Country

Fabris et al, 2013,
Croatia56

Fanelli et al,
2009, Italy185

Farid and Heiner,
2007, US57

Study Typea

Patient Population
(% male, age)

Prospective and
randomized
study

80 Patients scheduled for
hernioplastic, endoscopic
vein stripping, orthopedic
surgery, and trauma surgery
of a limb
• Bupivacaine plus
fentanyl and glucose
(65%, mean 50.35 y ±
17.79)
• Bupivacaine plus
fentanyl and aqua pro
inject (30%, mean 53.5 y
± 15.93)
• Ropivacaine plus
fentanyl and glucose
(45%, mean 44.4 y ±
17.17)
• Ropivacaine plus
fentanyl and aqua pro
inject (65%, mean 54.5 y
± 13.4)

Prospective,
randomized,
blind study

30 Patients undergoing knee
arthroscopy
• Lidocaine (gender not
specified, median 45 y)
• Ropivacaine (gender not
specified, median 54 y)

Case study

1 Patient with complex
regional pain syndrome (0%,
8 y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Spinal anesthesia with:
• Bupivacaine, fentanyl, and
glucose (20)
• Bupivacaine, fentanyl, and aqua
pro inject (20)
• Ropivacaine, fentanyl, and
glucose (20)
• Ropivacaine, fentanyl, and aqua
pro inject (20)

Regression and
extension of motor
and sensory block,
hemodynamic
changes, home
admission time

“In conclusion, this prospective and
randomized study demonstrates that the
unilateral spinal technique provides effective
sensory and motor block. Furthermore; the
baricity of the anesthetic solutions did not
influence any of analyzed parameters. During
the outpatient one day surgery procedures if
we wish to avoid to change the position of
the patient, hypobaric solutions could be
advisable. Ropivacaine results in a rapid
onset and shorter motor block than
bupivacaine, and therefore represents the best
choice for day-case surgery.”

Spinal injection with either:
• Lidocaine (15)
• Ropivacaine (15)

Effectiveness of
spinal bloc,
recovery of
ambulation and
spontaneous
voiding, transient
neurologic
symptoms

“Another question pointed out by the study
was the relatively slow onset time of the
spinal block produced by both the local
anaesthetics, which could be considered as
unacceptable at some institutions. Actually,
in order to evaluate this issue properly, a
specific study should be performed, with an
appropriate sample size.”

Pain scale

“The following case study describes a novel
and successful use of intrathecal catheter
administration of ropivacaine in a child with
early, rapidly progressing, and debilitating
complex regional pain syndrome.”

•

IT ropivacaine (1)
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Author, Year,
Country

Farokhmehr et al,
2019, Iran223

Fassoulaki et al,
2008, US224

Fettes et al, 2005,
UK58

Study Typea

Blinded,
randomized,
placebocontrolled,
parallel-group
clinical trial

–

Prospective,
randomized,
double-blind
study

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

90 Patients undergoing
lower-limb orthopedic
surgery
• Dexmedetomidine 5
mcg/kg (50%, mean 35.9
y ± 8.4)
• Dexmedetomidine 10
mcg/kg (50%, mean 37.9
y ± 8.2)
• Saline (50%, mean 33.6
y ± 7.5)

IT ropivacaine plus:
• Saline (30)
• Dexmedetomidine 5 mcg/kg
(30)
• Dexmedetomidine 10 mcg/kg
(30)

Sensory and motor
block, pain scores,
blood pressure,
heart rate, oxygen
saturation

“In summary, as the results have shown, the
10 μg/kg dexmedetomidine group is faster in
the onset of sensory-motor block, in the time
to achieve sensory block to ≥ T8 and to
T12/L1 and SA wearing off, as well as in the
time to achieve Bromage score of 0/1 and SA
wearing off, as compared with the other
groups. The Bromage score was greater in
the 10 μg/kg group than the other groups,
while the VAS score was lower in the 10
μg/kg group than the 5 μg/kg and placebo
groups. The placebo group suffered the
severest pain. The benefit of increasing dose
is to improve the quality of life without any
side effects.”

70 Patients undergoing
transurethral procedures
• Gabapentin (gender not
specified, mean 68 y ±
7)
• Placebo (gender not
specified, mean 71 y ±
7)

IT ropivacaine plus capsules of:
• Gabapentin (34)
• Placebo (36)

Sensory and motor
block

“In conclusion, gabapentin under the present
study design had no effect on sensory or
motor block but was associated with lower
values of systolic arterial blood pressure.”

Spinal anesthesia with either:
• Plain ropivacaine (19)
• Hyperbaric ropivacaine (19)

Extent and
duration of sensory
and motor block,
pulse rate, blood
pressure, time to
mobilization

“Addition of glucose 50 mg ml-1 to
ropivacaine 5 mg ml-1 increases the speed of
onset, block reliability, duration of useful
block for perineal surgery, and speed of
recovery. Plain solutions are less reliable for
surgery above a dermatomal level of L1.”

38 Patients undergoing
elective perineal surgery
• Plain ropivacaine (63%,
median 60 y)
• Hyperbaric ropivacaine
(58%, median 58 y)
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Author, Year,
Country

Forster et al,
2006, Finland59

Fox et al, 2012,
US60

Franceschi et al,
2001, Italy61

Study Typea

Prospective,
randomized,
controlled,
double-blind
study

–

Randomized
trial

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

47 Patients undergoing
peripheral bypass surgery of
the lower extremities
• Ropivacaine (50%, mean
72 y)
• Ropivacaine and
morphine (55%, mean
72 y)

Spinal anesthesia with either:
• Ropivacaine [R] (22)
• Ropivacaine and morphine [RM]
(22)

Blood pressure,
heart rate,
ventilatory
frequency, oxygen
saturation, degree
of sedation, degree
of motor blockade
and pain at rest and
during moderate
flexion of the
operated leg

“With regard to CSPA, the addition of
morphine (maximum 8 mg h-1) to the lowdose ropivacaine (maximum 1 mg h-1) in
RM did not offer any clear benefit in terms of
analgesia or side-effects, as compared with
the higher ropivacaine dose in R (maximum
2 mg h-1).”

140 Patients receiving
magnetic resonance imaging
for shoulder pain
• Gadopentetate
dimeglumine and
ropivacaine (59%, male
patient mean 42.6 y ±
17.1, female patient
mean 46.3 y ± 17.4)
• Gadopentetate
dimeglumine (66%,
male patient mean 44.5 y
± 15.0, female patient
mean 52.4 y ± 15.3)

Intraarticular injection with either:
• Gadopentetate dimeglumine and
ropivacaine (70)
• Ropivacaine (70)

Motion artifact,
pain levels

“In conclusion, the addition of ropivacaine
0.5% to the arthrography solution
significantly decreases patient pain and major
patient motion but does not reduce total MR
imaging time or the number of patients
requiring repeat sequences.”

Pain scores

“In conclusion, ropivacaine is a safe, sitespecific, and long-lasting anesthetic drug. It
undoubtedly contributes to improved pain
control following arthroscopic surgery and
favors an early recovery for these patients
and their treatment as outpatients in day
surgery.”

90 Patients scheduled to
undergo elective knee
arthroscopy (54.4%, mean 30
y)

Intraarticular injection with:
• Ropivacaine (30)
• Morphine (30)
• Saline (30)
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Author, Year,
Country

Frawley et al,
2009, Australia310

Fu et al, 2020,
China225

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Up-down
sequential
allocation study

81 Patients undergoing
inguinal hernia repair
• Bupivacaine (gender not
specified, mean 7.4
weeks ± 3.4)
• Levobupivacaine
(gender not specified,
mean 6.9 weeks ± 3.9)
• Ropivacaine (gender not
specified, mean 7.8
weeks ± 3.6)

Spinal anesthesia with:
• Bupivacaine (27)
• Levobupivacaine (27)
• Ropivacaine (27)

Prospective,
randomized,
double-blind
trial

80 Patients undergoing
elective cesarean section
• Norepinephrine 0.025
μg/kg/min (0%, mean
33.8 y)
• Norepinephrine 0.05
μg/kg/min (0%, mean
32.6 y)
• Norepinephrine 0.075
μg/kg/min (0%, mean
32.2 y)
• Norepinephrine 0.10
μg/kg/min (0%, mean
33.0 y)

IT ropivacaine and infusion of:
• Norepinephrine 0.025 μg/kg/min
(20)
• Norepinephrine 0.05 μg/kg/min
(20)
• Norepinephrine 0.075 μg/kg/min
(20)
• Norepinephrine 0.10 μg/kg/min
(20)

Primary Outcome
Measure

Authors’ Conclusions

Minimum local
anesthetic dose

“Appropriate doses for infant spinal
anaesthesia are 1 mg kg-1 of isobaric 0.5%
bupivacaine and ropivacaine and 1.2 mg kg-1
of isobaric 0.5% levobupivacaine.

Non-occurrence of
hypotension

“Under the conditions of this study, an
infusion of norepinephrine 0.08 mg kg-1
min-1 was effective for preventing
hypotension in 90% of patients. This
information should provide a guide for
initiating norepinephrine infusions.”
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Author, Year,
Country

Fu et al, 2010,
China226

Gautier et al,
1999, Belgium62

Study Typea

Single-center
randomized
trial

–

Patient Population
(% male, age)

100 Patients undergoing
unilateral TKA
• Intraarticular (24%,
mean 68.2 y ± 7.8)
• Control (20%, mean
67.1 y ± 8.2)

150 Patients scheduled for
knee arthroscopy
• Bupivacaine (40%, mean
43 y ± 16)
• Ropivacaine 8 mg (57%,
mean 39 y ± 15)
• Ropivacaine 10 mg
(30%, mean 38 y ± 13)
• Ropivacaine 12 mg
(43%, mean 43 y ± 15)
• Ropivacine 14 mg (57%,
mean 42 y ± 17)

Intervention/Comparator
(No. of patients)

•

•

Intraarticular injection of
analgesic cocktail containing
morphine, ropivacaine,
adrenaline, and betamethasone
plus oral tramadol and celecoxib
(50)
Control (50)

Spinal anesthesia with:
• Bupivacaine (30)
• Ropivacaine 8 mg (30)
• Ropivacaine 10 mg (30)
• Ropivacaine 12 mg (30)
• Ropivacaine 14 mg (30)

Primary Outcome
Measure

Authors’ Conclusions

Postoperative pain,
consumption of
morphine

“As a consequence of taking tramadol and
celecoxib, inflammation and its
accompanying pain, fever, swelling and
tenderness are reduced. Taking celecoxib and
tramadol orally together could reduce the
dose that would be required for a single drug,
thereby potentially reducing their side
effects. We considered that both celecoxib
and tramadol were indispensable in the
multimodal analgesia protocol used in the
present study. It is important to note,
however, that one limitation in the present
study’s design was that it was not possible to
determine the relative contributions of the
various components of the medications to
both the efficacy and safety of the regimens.”

Level and duration
of sensory
anesthesia,
intensity and
duration of motor
block, transient
neurological
symptoms

“In conclusion, the use of intrathecal
ropivacaine 8, 10, 12, and 14 mg, in a limited
number of patients, was not associated with
symptoms of transient neurologic irritation.
Compared with intrathecal bupivacaine 0.2%,
ropivacaine at equal dosage is approximately
50% less potent. Moreover, the reduced
effect of ropivacaine on muscle relaxation
appears to be potency-related rather than a
specific drug effect.”
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Author, Year,
Country

Gautier et al,
2003, Belgium162

Geng et al, 2014,
China63

Study Typea

Prospective
study

–

Geng and Wang,
2012, China64

–

Geng et al, 2011,
China311

Prospective,
randomized,
double-blind,
up-down
sequential
allocation study

Patient Population
(% male, age)

Primary Outcome
Measure

Authors’ Conclusions

IT sufentanil plus:
• Bupivacaine (30)
• Levobupivacaine (30)
• Ropivacaine (30)

Onset of
anesthesia, the
time for sensory
block to develop to
maximum block
height, time to
achieve maximum
Bromage score

“The racemic mixture of bupivacaine
combined with sufentanil remains an
appropriate choice when performing
Caesarean sections under spinal anaesthesia.”

Spinal anesthesia with either:
• Bupivacaine (18)
• Ropivacaine (18)

Level of sensory
blockade, forced
vital capacity,
degree of motor
block

“Decreases in maternal pulmonary function
tests were similar following spinal
anaesthesia with bupivacaine or ropivacaine
for cesarean section. The clinical maternal
effects of these alterations appeared
negligible.”

40 Patients undergoing
elective cesarean delivery
(0%, age not specified)

Spinal anesthesia with either:
• Hypobaric ropivacaine (not
reported)
• Hyperbaric ropivacaine (not
reported)

Relative potency
ratio, dose
requirements of
intrathecal
ropivacaine,
arterial pressure
and heart rate
values

“Our results suggest that baricity had no
effect on dose requirements of intrathecal
ropivacaine for Caesarean section.”

40 Patients undergoing
elective cesarean section
• Ropivacaine (0%, mean
31.0 y ± 3.1)
• Bupivacaine (0%, mean
31.4 y ± 4.2)

Spinal anesthesia with either:
• Ropivacaine (20)
• Bupivacaine (20)

MLAD, relative
potency ratio

“Ropivacaine is 20% less potent than
bupivacaine during intrathecal anesthesia for
cesarean delivery.”

90 Patients undergoing
cesarean section
• Bupivacaine (0%, mean
29 y ± 5)
• Levobupivacaine (0%,
mean 30 y ± 4)
• Ropivacaine (0%, mean
30 y ± 6)
36 Patients scheduled to
undergo cesarean section
• Bupivacaine (0%, mean
28.3 y ± 3.8)
• Ropivacaine (0%, mean
29.5 y ± 4.1)

Intervention/Comparator
(No. of patients)
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Author, Year,
Country

Georgopoulos et
al, 2012, US163

Gerber et al,
2011,
Switzerland164

Glomset et al,
2018, US331
Glomset et al,
2020, US312

Study Typea

Randomized,
single-blind
trial

Patient Population
(% male, age)
124 Patients receiving
injection for postoperative
pain control after the
operative treatment of
supracondylar humeral
fractures
• No injection (58.1%,
mean 6.92 y ± 1.99)
• Bupivacaine (57.1%,
mean 6.86 y ± 1.74)
• Ropivacaine (53.8%,
mean 6.73 y ± 2.21)

Randomized,
double-blind,
and placebocontrolled
design

11 Healthy volunteers
receiving experimental
muscle pain induced by
injections of NGF (81.8%,
male mean 23.7 y, female
mean 23 y)

Randomized
controlled trial

95 Patients undergoing hip
arthroscopy
• Ultrasound-guided fascia
iliaca block (36.6%,
mean 40.6 y ± 12.4)
• Intraarticular (30.2%,
mean 36.8 y ± 12.1)

Intervention/Comparator
(No. of patients)

•

Primary Outcome
Measure

Authors’ Conclusions

Pain scores, opioid
consumption,
analgesic count

“The intra-articular injection of 0.25%
bupivacaine significantly improves
postoperative pain control following the
closed reduction and percutaneous pinning of
supracondylar humeral fractures in pediatric
patients.”

VAS pain scores,
time until exercise
interruption owing
to pain, cutaneous
pain sensitivity,
pressure pain
thresholds

“NGF-induced spreading muscle
hyperalgesia and pain are not effectively
reduced by ropivacaine in clinically relevant
concentrations injected into the tissue
primarily initiating pain and hyperalgesia.
This finding suggests that intramuscular
injection of local anesthetics may not be a
valid diagnostic procedure for detecting or
excluding muscle tissue as the prime pain
generator in conditions involving central
sensitization.”

Pain severity

“Ultrasound-guided fascia iliaca block for
hip arthroscopy had no clinical advantage
when compared with onetime intra-articular
ropivacaine injection.”

No injection (43)

Intraarticular injection with either:
• Bupivacaine (42)
• Ropivacaine (39)

Intramuscular injection with either:
• Ropivacaine (11)
• Saline (11)
Ropivacaine and saline were
administered in either the left or right
muscle randomly

Ropivacaine anesthesia via either:
• Ultrasound-guided fascia iliaca
block (41)
• Intraarticular (43)
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Author, Year,
Country

Gomez-Cardero
and RodriguezMerchan, 2010,
Spain148

Gouda, 2003,
Egypt65

Guasch et al.,
2009, Spain165

Gunaydin and
Tan, 2010,
Turkey66

Study Typea

Randomized,
prospective,
double-blind
study

Patient Population
(% male, age)

50 Patients who underwent
TKA (gender and age not
specified)

Intervention/Comparator
(No. of patients)

Intraarticular infusion with either:
• Ropivacaine (not reported)
• Saline (not reported)

•

General anesthesia (12)

Primary Outcome
Measure

Authors’ Conclusions

Postoperative pain,
joint function,
opioid use, length
of hospital stay

“Use of an infusion pump is effective in
treating pain after TKA, reducing
postoperative pain and opioid use. It also
improves immediate functionality and patient
comfort, reducing the mean length of hospital
stay, without increasing the risk of
complications.”

Times from
recovery to the
first rescue
analgesic
medication,
hemodynamic
stability

“The current study concluded that IVRA
combined with general anaesthesia reduced
intraoperative analgesic and anaesthetic
requirements and resulted in extended
analgesia in the immediate postoperative
period. Ropivacaine provides a longer
duration of postoperative analgesia compared
to lidocaine.”

–

36 Patients undergoing
elective release of congenital
club foot (gender and age not
specified)

–

93 Patients scheduled for
TKA (gender and age not
specified)

IT fentanyl plus:
• Bupivacaine (30)
• Levobupivacaine (26)
• Ropivacaine (37)

MLAD,
hypotension
incidence, surgery
times, Bromage
scale

“In intrathecal anaesthesia for TKA surgery,
ropivacaine is less potent and provokes less
motor block than levobupivacaine and
bupivacaine, while the potency is similar
between levobupivacaine and bupivacaine.”

–

103 Patients scheduled to
undergo elective cesarean
section under CSE anesthesia
• Hyperbaric bupivacaine
(0%, mean 32 y ± 4)
• Plain bupivacaine (0%,
mean 32y ± 5)
• Hyperbaric ropivacaine
(0%, mean 30 y ± 4)
• Plain ropivacaine (0%,
mean 32 y ± 5)

Spinal anesthesia with fentanyl plus:
• Hyperbaric bupivacaine (28)
• Plain bupivacaine (25)
• Hyperbaric ropivacaine (25)
• Plain ropivacaine (25)

Sensory and motor
block, analgesia
duration, ephedrine
consumption,
neonatal and
maternal
parameters

“Intrathecal hyperbaric ropivacaine 15 mg
with fentanyl 20 mg for CSE is suitable since
it provides early motor recovery leading to
faster patient ambulation, rapid onset of
sensory block with less ephedrine.”

IVRA with either:
• Lidocaine (12)
• Ropivacaine (12)
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Continuous intraarticular
infusion with ropivacaine,
morphine, ketorolac, and
epinephrine
Epidural infusion of ropivacaine
and morphine

VAS, rescue
analgesia
frequency and
consumption,
active range of
motion

Study protocol; trial was scheduled to end in
December 2015

IT administration of isobaric
ropivacaine plus:
• Saline (30)
• Clonidine (30)
• Dexmedetomidine (30)

Time to onset of
sensory block,
maximum level of
sensory block and
time to achieve it,
time of sensory
block regression,
duration of sensory
block, time to
onset of complete
motor block, total
duration of motor
block,
hemodynamics

“Our study concluded that dexmedetomidine
is superior to clonidine, as intrathecal
adjuvant to plain isobaric ropivacaine.
Dexmedetomidine significantly prolonged
the sensory and motor block, even greater
than clonidine, when added as adjuvant to
plain ropivacaine intrathecally. The onset of
action of motor and sensory block is faster
with clonidine, compared to
dexmedetomidine.”

Spinal anesthesia with either:
• Ropivacaine (80)
• Ropivacaine and fentanyl (80)

Hemodynamic
variability, onset of
analgesia at T10,
maximum sensory
analgesic level,
time to complete
motor blockade,
duration of sensory
and motor block,
adequacy of
surgical anesthesia

“Intrathecal fentanyl as an adjuvant to 0.75%
ropivacaine was safe and well-tolerated for
infraumbilical 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.”

•
Guo et al, 2014,
China324

Gupta, 2015,
India227

Gupta et al, 2014,
India228

Randomized,
controlled
study

Double-blind,
randomized,
study

Prospective,
double-blind,
randomized
study

Patients scheduled for
primary TKA
•

90 Patients scheduled to
undergo infra-umbilical
surgery (gender not
specified, range 18-65 y)

160 Patients scheduled for
infraumbilical surgery
• Ropivacaine (69%, mean
36.84 y ± 13.19)
• Ropivacaine and
fentanyl (78%, mean
38.42 y ± 14.32)

Authors’ Conclusions
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Author, Year,
Country

Gupta et al, 2013,
India67

Gupta et al, 2013,
India186

Study Typea

Prospective
blind
randomized
clinical study

Randomized
controlled
double-blind
study

Patient Population
(% male, age)

54 Patients scheduled for
TURP
• Ropivacaine (100%,
mean 66.5 y ± 8.4)
• Ropivacaine and
fentanyl (100%, mean
67.4 y ± 7.9)

70 Patients undergoing
elective lower abdominal
surgery
• Isobaric ropivacaine
(69%, mean 32.76 y ±
9.80)
• Hyperbaric ropivacaine
(74%, mean 33.24 y ±
9.35)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Ropivacaine (27)
• Ropivacaine and fentanyl (27)

Spinal anesthesia with either:
• Isobaric ropivacaine (35)
• Hyperbaric ropivacaine (35)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block,
intraoperative
hemodynamic
changes

“Elderly patients require evidence-based
strategies to reduce potential complications
of TURP surgery and there are limited
geriatric specific data to direct care of the
elderly patients. The intrathecal 0.75%
isobaric ropivacaine alone or with 25 μg
fentanyl has provided clinically effective
surgical anesthesia for TURP, with rapid
return of motor function and less
hemodynamic alterations. Early mobilization
has accelerated the postoperative recovery.”

Onset and duration
of sensory block at
dermatome level
T10, maximum
upper and lower
spread of sensory
block, intensity
and duration of
motor block

“Hyperbaric ropivacaine produced more
consistent, reliable and good quality of
sensory and motor block, with faster onset,
early mobilization and rehabilitation than an
isobaric ropivacaine, which is required for
day-case surgery in which prolong
immobilization is undesirable. Isobaric
ropivacaine did not provide good quality of
motor blockade it required some additional
analgesic and sedative agent for completion
of the surgery. We, therefore, conclude that
isobaric ropivacaine are very good for lower
limb surgery. However, further studies are
necessary to evaluate the role of hyperbaric
ropivacaine in comparison to isobaric
ropivacaine for surgical procedures of shortduration, particularly in the day case
surgery.”
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Author, Year,
Country

Gupta et al, 2011,
India229

Study Typea

Randomized
double-blind
trial

Patient Population
(% male, age)

60 Patients undergoing lower
limb surgeries
• Ropivacaine (60%, mean
41.27 y ± 5.64)
• Ropivacaine and
dexmedetomidine (73%,
mean 40.4 y ± 4.74)

Haleem et al,
2020, India68

Double-blind
study

50 Patients planned for
elective or emergency lower
abdominal, perineal, and
lower limb surgeries
• Bupivacaine (40%, mean
40.8 y ± 13.0)
• Ropivacaine (64%, mean
37.2 y ± 13.6)

Haller et al, 2011,
Switzerland166

Randomized,
double-blind,
placebocontrolled,
crossover study

20 Healthy volunteers tested
to see how intravenous
anesthesia reduces induced
pain (gender and age nor
specified)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Ropivacaine (30)
• Ropivacaine and
dexmedetomidine (30)

Primary Outcome
Measure

Authors’ Conclusions

Sensory block,
duration of
analgesia, pain
scores

“In conclusion, 5 μg dexmedetomidine seems
to be an attractive alternative as an adjuvant
to spinal ropivacaine in surgical procedures,
especially those requiring long time. It has
excellent quality of postoperative analgesia
with minimal side effects. However, clinical
studies to prove its efficacy and safety and
varying dosages for supplementation of
spinal local anaesthetics are recommended.”

Spinal anesthesia with either:
• Bupivacaine (25)
• Ropivacaine (25)

Ability to void,
time to complete
ambulation, time to
negative Romberg
test

“Satisfactory surgical anesthesia was
obtained and urinary voiding functions were
achieved within 6–10 h postoperatively when
either bupivacaine or ropivacaine was used in
the dose of 2.5 ml for SA. Time to void urine
required more time than the time for
ambulation. Both the study drugs had high
positive correlation (r = 0.7–0.9) between
time to void urine and the time for complete
ambulation and negative Romberg test.
Delayed voiding, a cause of delayed
discharge warrants for “selective spinal
anesthesia” or adjuvant combination
technique to accelerate resolution of the
block for ambulatory surgery.”

Intravenous anesthesia with:
• Saline (not reported)
• Lidocaine (not reported)
• Ropivacaine (not reported)

Total plasma
concentrations,
area of
hyperalgesia,
intensity of flare
reaction

“In contrast to lidocaine, systemic
ropivacaine at clinically relevant
concentrations did not reduce electrically
evoked pain, hyperalgesia or flare response.”
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Haller et al, 2014,
Switzerland70

Randomized,
double-blind,
placebocontrolled,
crossover study
in healthy
volunteers

20 Healthy volunteers
undergoing an electrical
hyperalgesia model to induce
ongoing pain, hyperalgesia,
allodynia, and flare reaction
(100%, mean 30 y ± 5)

Intravenous administration of either:
• Saline (20)
• Ropivacaine (20)

Randomized,
double-blind
investigation

10 Healthy volunteers
undergoing bilateral IVRA
being evaluated for
tourniquet tolerance (60%,
range 25-58 y)

Hartmannsgruber
et al, 2003, US230

Hartmannsgruber
et al, 1999, US187

Randomized,
double crossover design

10 Healthy volunteers
receiving IVRA (80%, range
19-48 y)

IVRA with ropivacaine and either:
• Normal saline (10)
• Ketorolac (10)
Each patient received one
intervention in each arm

IVRA with either:
• Lidocaine (10)
• Ropivacaine (10)

Primary Outcome
Measure

Authors’ Conclusions

Area of
hyperalgesia, area
of allodynia, flare
response

“The results of this study imply that systemic
ropivacaine may diminish pain sensitization
processes.”

Verbal numeric
scores for
tourniquet pain,
CNS side effects

“The addition of ketorolac to ropivacaine
does not improve tourniquet tolerance.
Minimal central nervous system side effects
after tourniquet release suggest that a total of
60 ml ropivacaine 0.2% for bilateral IVRA is
a useful model for comparison of IVRA drug
combinations.”

Sensation to
pinprick, response
to tetanic stimuli,
tourniquet pain

“In conclusion, based on the findings of
equivalent anesthesia, prolonged
hyposensation after tourniquet release, and
reduced CNS side effects, it seems
reasonable to consider ropivacaine as a
potential alternative for IVRA. The
advantages of ropivacaine 0.2% warrant
further investigation, particularly under
surgical conditions.”
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Author, Year,
Country

Horn et al, 2011,
US69

Huang et al,
2015, China188

Hughes et al,
2001, UK71

Study Typea

Patient Population
(% male, age)

–

10 Healthy volunteers being
evaluated for IVRA (40%,
range 19-57 y)

Double-blind,
random clinical
study

36 Patients with cancer
• Morphine (57.9%, mean
64.0 y ± 13.4)
• Morphine and
ropivacaine (82.4%,
mean 62.6 y ± 9.92)

Double-blind
study

40 Patients receiving labor
analgesia (0%, range 18-39
y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Cold perception,
touch sensory
threshold,
perception of
temperature

“In conclusion, following IVRA with
ropivacaine injection using a forearm applied
tourniquet, an almost immediate loss of cold
perception was accompanied by a delayed
and uneven spread of loss of touch
perception. The onset of anesthesia from a
dorsal injection site can be characterized as
follows: initial spread both proximal and
distal throughout the dorsum of the hand with
progression to the fingertips and delayed
proximal spread over the palmar surface of
the hand to the wrist.”

IT anesthesia with either:
• Morphine (19)
• Morphine and ropivacaine (17)

NRS scores,
Barthel index,
postoperative
morphine
requirements

“The usage of intrathecal ropivacaine is
therefore deemed to be safe and acceptable.
Large-scale prospective random trials are
necessary to assess the advantages and safety
of intrathecal ropivacaine.”

IT anesthesia with fentanyl plus:
• Bupivacaine (20)
• Ropivacaine (20)

Detectable motor
block, pain
assessments,
adverse events

“We conclude that intrathecal ropivacaine 2.5
mg in combination with fentanyl 0.025 mg as
part of a CSE technique provides rapid and
safe analgesia for labour as effective as that
achieved with bupivacaine 2.5 mg and with
significantly less motor block.”

•

Intravenous anesthesia with
ropivacaine (10)
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Author, Year,
Country

Hutchins and
Peterson, 2015,
US231

Ikeuchi et al,
2013, Japan189

Iskandar et al,
2003, France167

Ismail et al, 2004,
Malaysia72

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Maximal and
minimal pain
scores, median
length of stay, total
postoperative
opioid use

“These findings also show that the addition
of an adductor canal block with liposomal
bupivacaine to an intraarticular injection
leads to decreased total opioid use and
decreased length of stay when compared to
intraarticular injection alone. A decrease in
length of stay by 13.37 hours would result in
a cost savings of $529.22 at our institution.
Further prospective randomized trials are
needed to verify these results.”

Retrospective
chart review

23 Patients undergoing
unilateral TKA (gender and
age not specified)

Anesthesia with either:
• Intraarticular ropivacaine (16)
• Intraarticular ropivacaine with
adductor canal block with
bupivacaine (7)

Randomized
controlled trial

40 Patients undergoing TKA
• Modified local infusion
analgesia (30%, mean 75
y ± 8)
• Saline (40%, mean 76 y
± 5)

Intraarticular anesthesia with either:
• Modified local infusion
analgesia containing
dexamethasone, sepamicin, and
ropivacaine (20)
• Saline (20)

Pain severity

“Although larger studies are needed to
examine its safety, the local infusion
analgesia alone provided clinically
significant analgesic effects and rapid
recovery in total knee arthroplasty.”

Randomized
blinded clinical
trial

80 Patients scheduled to
undergo ACL reconstruction
• Femoral (70%, mean
26.8 y ± 8.4)
• Intraarticular (78%,
mean 28.3 y ± 7.8)

Ropivacaine via either:
• FNB (40)
• Intraarticular (40)

Pain scores,
analgesic duration,
morphine use

“In summary, we found that FNB with 20
mL 1% ropivacaine provided superior
analgesia as compared with intra-articular
ropivacaine for the first 24 hours after ACL
reconstruction.”

50 Patients undergoing
elective forearm surgery
(gender and age not
specified)

IVRA with either:
• Ropivacaine (not reported)
• Lidocaine (not reported)

Onset of loss and
regaining of
sensory and motor
function, pain
scores

“Ropivacaine 0.2% may serve as a local
anaesthetic for IVRA that could provide
effective anaesthesia, superior postoperative
analgesia with better toxicity profile.”

–
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Author, Year,
Country

Jagtap et al, 2014,
India73

Javahertalab et al,
2020, Iran232

Jo et al, 2014,
Korea233

Study Typea

Patient Population
(% male, age)

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)

Double-blind,
placebocontrolled
clinical trial,
parallel study

120 Patients undergoing
spinal anesthesia in lower
limb orthopedic surgery
• Dexmedetomidine (50%,
mean 35.2 y ± 4.55)
• Clonidine (50%, mean
34.85 y ± 5.62)
• Placebo (50%, mean
34.75 y ± 5.14)

Randomized,
placebocontrolled,
double-blind
trial

54 Patients undergoing
arthroscopic rotator cuff
surgery
• Multimodal analgesia
(48%, mean 61.52 y ±
7.72)
• Control (44%, mean
64.15 y ± 9.03)

Intervention/Comparator
(No. of patients)

IT fentanyl and either:
• Ropivacaine (30)
• Bupivacaine (30)

IT ropivacaine plus:
• Dexmedetomidine (40)
• Clonidine (40)
• Placebo (40)

•
•

Multimodal analgesia containing
ropivacaine, morphine,
epinephrine, cefotetan (27)
Saline (27)

Primary Outcome
Measure

Authors’ Conclusions

Onset, duration,
spread of sensory
and motor block,
hemodynamic
parameters, side
effects

“Intrathecal RF [ropivacaine and fentanyl]
provides satisfactory anaesthesia with
haemodynamic stability for major lower limb
orthopaedic surgery. It provides similar
sensory but shorter duration of motor block
compared to BF which is a desirable feature
for early ambulation, voiding, and
physiotherapy.”

Sensory and motor
block, pain scores,
side effects

“Though, DEX [dexmedetomidine] prolongs
the duration of sensory and motor block and
relieves postoperative pain, it besides reduces
BP [blood pressure], thus it is advisable to
use caution in special patients such as the
elderly. CLO [clonidine] and DEX have
effective pain control and prolonged duration
of sensory and motor block, as compared
with the PBO [placebo]. DEX has greater
efficacy in contrast to CLO.”

Postoperative pain
level

“In conclusion, the MMA [multimodal
analgesia] protocol used in the present study,
which included intra- and periarticular
injections, was found to reduce postoperative
pain and opioid consumption and shorten the
period of pain beyond the level of a blood
draw without increasing complications after
arthroscopic rotator cuff repair.”

106

Author, Year,
Country

Jung et al, 2020,
Korea149

Study Typea

Randomized
controlled
study

Patient Population
(% male, age)

98 Patients treated with
palmar plating for distal
radius fractures
• Multimodal injection
(58%, mean 62 y ± 13)
• Control (63%, mean 62
y ± 11)

Intervention/Comparator
(No. of patients)

•
•

Multimodal injection containing
ropivacaine, morphine, ceftezole
(50)
Control (48)

Primary Outcome
Measure

Authors’ Conclusions

Postoperative pain
level

“In conclusion, our data suggest that patients
who received surgical-site multimodal
analgesic injections after palmar plating for
distal radius fractures had no clinically
important reduction in pain scores, but they
did consume lower doses of opioid analgesics
and fewer patients received anti-emetic drugs
within 2 days of surgery. Opioids or other
analgesia with high potency usually used for
postoperative pain management have many
side effects. Thus, reducing additional
analgesia is as important as postoperative
pain management and a surgical-site
multimodal analgesic injection is one of the
methods to achieve this a goal.”
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Author, Year,
Country

Kakunje et al,
2016, India234

Kallio et al, 2004,
Finland74

Study Typea

Patient Population
(% male, age)

Randomized,
double-blind,
placebocontrolled
study

90 Patients scheduled for
lower limb or lower
abdominal surgeries
• Ropivacaine (50%, mean
38.97 y ± 11.92)
• Ropivacaine and 15 mcg
clonidine (43%, mean
43.20 y ± 10.03)
• Ropivacaine and 30 mcg
clonidine (43%, mean
39.67 y ± 10.18)

Prospective,
randomized,
double-blind
study

90 Patients undergoing
elective day-case minor
lower-extremity surgery
• Ropivacaine 20 mg
(60%, mean 42 y ± 12)
• Ropivacaine 15 mg
(47%, mean 44 y ±11)
• Bupivacaine (50%, mean
44 y ± 12)

Intervention/Comparator
(No. of patients)

IT ropivacaine plus:
• Saline (30)
• 15 mcg clonidine (30)
• 30 mcg clonidine (30)

Spinal anesthesia with:
• Ropivacaine 20 mg (30)
• Ropivacaine 15 mg (30)
• Bupivacaine (30)

Primary Outcome
Measure

Authors’ Conclusions

Block
characteristics,
hemodynamic
parameters, side
effects

“The addition of low-dose clonidine to
intrathecal hyperbaric ropivacaine causes a
significant prolongation of the duration of
sensory and motor blockade as well as
postoperative analgesia compared with saline
placebo. This increased duration could
potentially be helpful when a certain surgery
gets prolonged beyond its anticipated
duration. Further, such effect could extend
into the postoperative period and result in
better analgesia with reduced need for
additional polypharmacy directed at pain
relief. Even though 30 mcg clonidine
significantly prolonged the duration of
sensory and motor blockade compared to 15
mcg clonidine group, the duration of
postoperative analgesia was similar between
these two groups. However, the addition of
clonidine significantly increases the
incidence of intra-operative hypotension and
bradycardia, which can be easily managed
with routine clinical measures.”

Recovery from
motor block

“Intrathecal, plain solutions containing
ropivacaine 20 and 15 mg are suitable for
ambulatory lower- extremity surgery of
approximately one hour. The major
advantage of ropivacaine 15 mg, in
particular, is a faster motor recovery
compared with bupivacaine 10 mg.”
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Author, Year,
Country

Kallio et al, 2005,
Finland75

Kallio et al, 2006,
Finland190

Study Typea

Patient Population
(% male, age)

–

60 Patients undergoing
orthopedic and varicose vein
lower-extremity and inguinal
hernia surgery
• Ropivacaine (57%, mean
51 y ± 15)
• Ropivacaine and
fentanyl (47%, mean 51
y ± 13)

–

56 Patients scheduled for
lower-extremity surgery
• Ropivacaine plus
lidocaine (47%, mean 48
± 12 y)
• Ropivacaine (87%, mean
50 ± 12 y)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Ropivacaine (30)
• Ropivacaine and fentanyl (30)

Spinal anesthesia with either:
• Lidocaine plus ropivacaine (28)
• Ropivacaine (28)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block

“In conclusion, hyperbaric ropivacaine 10 mg
with fentanyl 20 μg provided fast onset, high
success, and sufficient duration of analgesia
for 1-hour surgery. In most patients, motor
block was clearly unilateral, which recovered
completely in 1 hour, and the patients were
able to walk 2.5 hours after the intrathecal
anesthetic injection.”

Motor and sensory
regression

“It is concluded that the mixture of
hyperbaric lidocaine 20 mg and hyperbaric
ropivacaine 5 mg has comparable
characteristics as hyperbaric ropivacaine 10
mg in spinal anaesthesia. Recovery was
relatively rapid and most patients fulfilled
discharge criteria after voluntary micturition,
about 3 h after surgery. Due to the
disadvantages regarding insufficient
analgesia in some cases and a relatively long
time to home readiness, we do not
recommend these methods for day-surgery.
However, it may be worthwhile to continue
investigating these hyperbaric local
anaesthetic solutions to find out whether
prolonging the duration of the lateral
decubitus position and modifying the tilt of
the operating table still improve the sensory
block quality without delaying recovery and
patient discharge from the hospital.”
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Author, Year,
Country

Kallio et al, 2004,
Finland76

Khanna et al,
2016, India77

Khaw et al, 2001,
China78

Study Typea

Prospective,
randomized,
double-blind
study

–

Prospective,
randomized,
double-blind
investigation

Patient Population
(% male, age)

56 Patients undergoing
surgery of lower extremities
• Ropivacaine 1.5mL
(47%, mean 48 y)
• Ropivacaine 2 mL (87%,
mean 49 y)

90 Patients undergoing
forearm surgery
• Lignocaine (gender not
specified, mean 39 y ±
8.92)
• 0.2% Ropivacaine
(gender not specified,
mean 37.7 y ± 8.72)
• 0.25% Ropivacaine
(gender not specified,
mean 37.97 y ± 9.5)

72 Patients scheduled to
undergo cesarean delivery
during regional anesthesia
(0%, age not specified)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Ropivacaine 1.5 mL (28)
• Ropivacaine 2 mL (28)

IVRA with:
• Lignocaine (30)
• 0.2% Ropivacaine (30)
• 0.25% Ropivacaine (30)

Spinal anesthesia with:
• 10 mg ropivacaine (12)
• 15 mg ropivacaine (20)
• 20 mg ropivacaine (20)
• 25 mg ropivacaine (20)

Primary Outcome
Measure

Authors’ Conclusions

Sensory motor
block, discharge
parameters

“We conclude that spinal anaesthesia with 15
mg of hyperbaric ropivacaine is suitable for
ambulatory lower- extremity surgery,
including the use of a thigh tourniquet, of
approximately 1 h duration. In comparison
with a plain solution, the major advantage of
15 mg of hyperbaric ropivacaine was a
greater success rate of achieving sufficient
analgesia (at least T10 level sensory block)
and faster recovery.”

Onset and recovery
of sensory and
motor block,
duration of
analgesia,
complications

“Our study concluded that better quality of
intra-operative analgesia, prolonged
analgesia after tourniquet deflation, delayed
requirement of analgesics and negligible side
effects make Ropivacaine a potential
alternative to Lignocaine. Among the
Ropivacaine group’s 0.2% and 0.25%, latter
was found to be better regarding quality of
intra-operative analgesia, prolonged
analgesia after tourniquet deflation, delayed
requirement of analgesics and negligible side
effects.”

Sensory and motor
changes, effective
dose

“In conclusion, we have found that
ropivacaine is a suitable agent for spinal
anesthesia for cesarean delivery. When used
for this purpose, we calculated the ED50 of
spinal ropivacaine to be 16.7 mg and the
ED95 to be 26.8 mg. Adequacy of spinal
anesthesia was related to dose and to the
degree of motor block but was poorly
correlated with upper level of sensory
changes assessed by ice and pin prick.”
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Author, Year,
Country

Khaw et al, 2002,
China79

Kheterpal et al,
2020, US235

Khundongbam et
al, 2016, India80

Study Typea

Prospective,
randomized,
double-blind
study

Retrospective
study

Prospective,
randomized,
double-blind
study

Patient Population
(% male, age)

40 Patients scheduled for
elective cesarean delivery
• Hyperbaric ropivacaine
(0%, mean 31.4 y ± 4.9)
• Plain ropivacaine (0%,
mean 32.6 y ± 4.1)

75 Patients who were
referred for hip MRA (39%,
mean 38 y ± 13)

60 Patients undergoing lower
abdominal and lower limb
surgery
• Ropivacaine (60%, mean
37.50 y)
• Bupivacaine (86%, mean
“42.3310.47” y)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Hyperbaric ropivacaine (20)
• Plain ropivacaine (20)

•

Intraarticular injection with
ropivacaine (75)

IT fentanyl plus either:
• Ropivacaine (30)
• Bupivacaine (30)

Primary Outcome
Measure

Authors’ Conclusions

Onset, offset, and
extent of sensory
and motor block

“In conclusion, we have compared the effects
of spinal anesthesia for elective cesarean
delivery with plain and hyperbaric
ropivacaine injected in the lateral position.
Under the conditions of this study,
hyperbaric ropivacaine produced spinal
anesthesia with faster onset and recovery,
more extensive spread, and a greater success
rate, compared with plain ropivacaine.
However, this was also associated with an
increased incidence of hypotension.”

Pain scores

“In conclusion, anesthetic MRA can be used
as an adjunct to define the origin of hip pain.
A positive response suggests intra-articular
pathology which can be helpful to localize
the source of pain in equivocal cases where
both intra- and extra-articular pathology are
evident on MRI. Moreover, anesthetic MRA
can obviate the need for a second injection
often required prior to surgical authorization
if the patient is a candidate for surgery.”

Sensory motor
block, patient
comfort, patient
satisfaction

“It may be concluded that freshly prepared
hyperbaric ropivacaine 15 mg (of 0.75% in
5.0% dextrose) is a better alternative to
hyperbaric bupivacaine (0.5%) with fentanyl
for undergoing lower abdominal surgery and
lower limb surgery, with faster onset and
recovery of motor and sensory blocks,
shorter duration of time to onset of
micturition, and better hemodynamic stability
and PCS than the commercially available
hyperbaric bupivacaine.”
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Author, Year,
Country
Kim and
McKenzie, 2019,
US236

Kim et al, 2019,
Korea81

Choi et al, 2012,
Korea332
Kim et al, 2013,
Korea82

Klein et al, 2001,
US83

Study Typea

Patient Population
(% male, age)

–

1 Patient evaluated for focal
pain over the posterior
superior iliac spine with mild
local radiation (0%, 59 y)

Randomized,
single-blind,
and controlled
study

74 Patients undergoing total
laparoscopic hysterectomy
• Control (0%, mean 51 y
± 8)
• TPI (0%, mean 48 y ± 9)
• EMLA (0%, mean 46 y
± 8)

Prospective,
randomized,
double-blind
study

60 Patients undergoing labor
• Ropivacaine (0%, mean
32.2 y ± 3.4)
• Levobupivacaine (0%,
mean 33.4 y ± 0.4)

Prospective,
double-blinded
study

40 Patients scheduled for
unilateral shoulder
arthroscopy
• Interscalene
mepivacaine and
intraarticular ropivacaine
(10%, mean 37 y ± 12)
• Interscalene ropivacaine
and intraarticular saline
(13%, mean 38 y ± 14)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

•

Bilateral accessory sacroiliac
joint injection of betamethasone
and ropivacaine (1)

Resolution of
symptoms

“Pain physicians should familiarize
themselves with sacroiliac joint anatomic
variants as these can become symptomatic
and respond to targeted interventions.”

•
•
•

TPI with ropivacaine (24)
EMLA cream (25)
Control (25)

Incidence of
shoulder pain, pain
score, time of first
analgesic request

“TPI and EMLA with occlusive dressing
effectively reduced the shoulder pain after
total laparoscopic hysterectomy.”

Duration of
analgesia

“Therefore, our study proposed IT
ropivacaine, owing to its property of less
motor block, would be recommended during
early labor for preventing prolongation in the
second stage of labor caused by labor
analgesia.”

VAS pain scores,
postoperative
oxycodone
consumption

“We conclude that a brachial plexus block
with 1.5% mepivacaine and a continuous
intraarticular infusion of 0.5% ropivacaine at
2 mL/h provides improved analgesia for
minor surgery at 24 and 48 h versus a singleinjection interscalene block with 0.5%
ropivacaine.”

IT fentanyl plus either:
• Ropivacaine (30)
• Levobupivacaine (30)

•
•

Interscalene mepivacaine plus
intraarticular ropivacaine (20)
Interscalene ropivacaine plus
intraarticular saline (20)

Authors’ Conclusions
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Author, Year,
Country

Klein et al, 2003,
US168

Knudsen et al,
1997, Czech
Republic84

Koehler et al,
2017, US333

Study Typea

–

Patient Population
(% male, age)

17 Patients scheduled for
open rotator cuff repair
(gender and age not
specified)

Crossover,
randomized,
double-blind
study

12 Healthy volunteers
evaluated for dose response
of anesthesia on CNS effects
(100%, age not specified)

Prospective,
randomized
controlled trial

102 Patients undergoing
operative intervention for a
broad range of femoral
fracture patterns
• Ropivacaine (35.6%,
mean 72.8 y ± 15.2)
• No injection (38%, mean
70.0 y ± 15.2)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Interscalene block with ropivacaine
with epinephrine followed by
postoperative infusion of ropivacaine
via either:
• Intraarticular (8)
• Interscalene (9)

VAS score, time
until first
oxycodone use,
total oxycodone
consumption

“This study demonstrates the difficulties of
ambulatory interscalene and intra-articular
infusion for rotator cuff surgery. The high
VAS scores and need for additional medical
care suggest that intra-articular
administration may not be reasonable for this
magnitude of surgery. Further refinement of
the perineural local anesthetic infusion is
necessary to consistently provide analgesia
after ambulatory rotator cuff surgery.”

Intravenous anesthesia with either:
• Ropivacaine (12)
• Bupivacaine (12)
• Placebo (12)

Maximum
tolerated doses,
maximum tolerated
plasma
concentration, left
ventricular
function,

“Ropivacaine showed a higher tolerated dose
and unbound plasma concentration based on
the shift in dose–response and concentration–
response curves for CNS symptoms. At doses
producing CNS symptoms, cardiovascular
changes, such as depression of conduction
and diastolic function, were less pronounced
with ropivacaine compared with
bupivacaine.”

VAS scores

“Surgical-site injection with a multimodal
analgesic cocktail provides improved pain
control and reduces narcotic utilization over
the first postoperative day, with no observed
adverse effects attributable to the local
injection, across a diverse orthopaedic trauma
population undergoing operative intervention
for femoral fractures.”

•

•

Surgical-site injection of
ropivacaine, epinephrine, and
morphine into superficial and
deep tissues (45)
No injection (50)
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Author, Year,
Country

Koh et al, 2012,
Korea237

Koltka et al,
2009, Turkey85

Study Typea

Single-center,
single-blind,
parallel-group
study

Randomized,
double-blind
study

Patient Population
(% male, age)
100 Patients who underwent
ACL reconstruction with an
autogenous bone-patellar
tendon-bone graft
• Control (70%, mean
35.1 y ± 10.1)
• Intraarticular
ropivacaine (90%, mean
31.5 y ± 8.3)
• Intraarticular MDC
(75%, mean 29.1 y ±
12.4)
• Periarticular MDC
(90%, mean 33.3 y ±
8.5)
• Intraarticular and
periarticular MDC (90%,
mean 33.1 y ± 6.9)

52 Patients scheduled for
lower abdominal surgery
• Ropivacaine (100%,
mean 41 y ± 15)
• Bupivacaine (100%,
mean 44 y ± 16)

Intervention/Comparator
(No. of patients)

•
•
•

•
•

Control (20)
Intraarticular ropivacaine (20)
Intraarticular MDC containing
morphine sulfate, ketorolac,
epinephrine, cefuroxime, and
ropivacaine (20)
Periarticular MDC (20)
Intraarticular and periarticular
MDC (20)

IT fentanyl plus either:
• Ropivacaine (26)
• Bupivacaine (26)

Primary Outcome
Measure

Authors’ Conclusions

Pain score, patient
satisfaction

“The MDC injection, particularly when
delivered periarticularly, provides an
effective, safe means of reducing early
postoperative pain after anterior cruciate
ligament reconstruction at minimal cost. In
addition, a single IA injection would have no
value in pain relief, regardless of types of
drugs.”

Duration of motor
block

“In spite of a significant difference in the
upper level of sensory block, the quality of
block was sufficient and similar to that from
plain bupivacaine 13 mg with fentanyl 20 μg,
but the mean duration of motor block and the
time to patient mobilisation after ropivacaine
spinal anaesthesia was shorter. Therefore,
intrathecal ropivacaine and fentanyl
combinations can be recommended when
these are important clinical aims.
Combinations using bupivacaine appear the
method of choice for operations in which a
complete motor block and a longer duration
of block is necessary.”
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Author, Year,
Country

Kordcal et al,
2019, India86

Kour and Rasool,
2017, India169

Krishnan et al,
2000, US87

Study Typea

Patient Population
(% male, age)

Single blind,
randomized
controlled trial

142 Patients undergoing
TURP and urethroscopy
(URS)
• Bupivacaine (100%,
mean 53.72 y ± 13.75)
• Ropivacaine (100%,
mean 59.83 y ± 12.91)

Double-blind,
randomized
controlled
study

60 Patients scheduled for
laparoscopic
cholecystectomies
• Bupivacaine (46.7%,
mean 46.33 y)
• Ropivacaine (53.3%,
mean 45.30 y)

Prospective,
randomized,
and blinded
study

30 Healthy volunteers being
evaluated for injection-site
pain (66.7%, mean 38.5 y ±
10.28)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT anesthesia with either:
• Bupivacaine (71)
• Ropivacaine (71)

Mean of highest
sensory block, 2
segment regression
of sensory block
and time for
sensory level to
regress below t10

“We can conclude that 3ml of isobaric
ropivacaine when administered intrathecally
offers sufficient anaesthesia for endoscopic
urological surgeries. There is a delayed onset
and shorter duration of motor block with
ropivacaine. With the above characteristics
and safer haemodynamic and side effect
profile ropivacaine may be considered
superior to bupivacaine for intrathecal usage
in elderly subjects undergoing urological
procedures.”

IT fentanyl plus either:
• Bupivacaine (30)
• Ropivacaine (30)

Degree of
analgesia and
motor block,
hemodynamics,
and neurological
complications

“Isobaric bupivacaine provides a segmental
block with early ambulation and a longer
duration of sensory block (analgesia). Hence
isobaric bupivacaine is better than isobaric
ropivacaine in thoracic combined spinal
epidural anaesthesia for laparoscopic
cholecystectomies.”

VAS pain score

“Based on our results, it appears that
ropivacaine may have advantages over
bupivacaine for trigger point injections.”

Intramuscular anesthesia with:
• Needle only (30)
• Bupivacaine (30)
• Ropivacaine (30)
• Bupivacaine with
dexamethasone (30)
• Ropivacaine with
dexamethasone (30)
Each volunteer received 5 injections
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Author, Year,
Country

Krishnappa et al,
2015, India238

Krych et al, 2016,
US239

Study Typea

Prospective,
randomized,
double-blind
study

Retrospective
review

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

50 Patients undergoing lower
abdominal surgeries
• Clonidine (16%, mean
41.04 y ± 14.13)
• Dexmedetomidine (28%,
mean 39.72 y ± 13.76)

IT hyperbaric ropivacaine plus
either:
• Clonidine (25)
• Dexmedetomidine (25)

96 Patients who underwent
arthroscopic hip surgery for
labral pathology (26%, mean
37.6 y ± 14.0)

Intraarticular injection of:
• Ropivacaine with betamethasone
(18)
• Ropivacaine with
methylprednisolone (5)
• Bupivacaine with betamethasone
(2)
• Bupivacaine with
methylprednisolone (8)
• Bupivacaine with triamcinolone
(4)
• Lidocaine with
methylprednisolone (6)
• Lidocaine with triamcinolone (4)
• Ropivacaine (39)
• Bupivacaine (6)
• Lidocaine (4)

Primary Outcome
Measure

Authors’ Conclusions

Spinal block
characteristics,
duration of
surgery, duration
of postoperative
analgesia, first 24hour analgesic
consumption,
hemodynamic
parameters,
adverse effects

“Dexmedetomidine as an adjuvant to
ropivacaine spinal anesthesia, provided
excellent quality of postoperative analgesia
with minimal side effects in prolonged
surgeries compared to clonidine.”

Pain relief

“In this study of patients undergoing hip
arthroscopy for labral pathology, our data
indicate that the amount of pain relief from
IA injection may be a poor predictor of shortterm outcome, even when adjusting for
chondral degeneration. Although anesthetic
injections can be an important diagnostic tool
in select patients, a combination of the
clinical history, physical examination, and
imaging findings is fundamental.”
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Author, Year,
Country

Kshatri et al,
1998, US191

Kulkarni et al,
2014, India88

Kumar et al,
2018, India170

Study Typea

Case report

–

Randomized
controlled trial

Patient Population
(% male, age)

1 Patient presenting with
severe, intractable pain in the
sacral and perirectal areas
secondary to metastatic
stage-IB squamous cell
carcinoma of the cervix (0%,
38 y)

80 Patients undergoing
elective infraumbilical
surgeries
• Ropivacaine (53%, mean
36.47 y ± 11.16)
• Bupivacaine (43%, mean
38.55 y ± 13.95)

90 Patients undergoing
arthroscopic knee surgery
• Ropivacaine (89%, mean
27.98 y)
• Bupivacaine (84%, mean
26.61 y)

Intervention/Comparator
(No. of patients)

•

IT ropivacaine, morphine, and
epinephrine (1)

Spinal anesthesia with either:
• Ropivacaine (40)
• Bupivacaine (40)

Spinal anesthesia with either:
• Ropivacaine (45)
• Bupivacaine (45)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block

“The use of ropivacaine in combination with
other analgesics, via an intrathecal catheter
for patient-controlled analgesia, was an
effective treatment for this patient. In the
future, ropivacaine administered epidurally
or intrathecally alone, or in combination with
other analgesics, may become the local
anesthetic of choice due to its preservation of
motor function. Certainly, further scientific
studies are indicated in the cancer patient
population.”

Onset, duration,
and recovery time
of sensory block,
time to maximum
motor block,
duration of motor
block, time to first
micturition

“This study shows that 0.5% ropivacaine (in
8.3% dextrose), made hyperbaric relative to
CSF [cerebrospinal fluid], can be easily
prepared. It is comparable to the readily
available hyperbaric 0.5% bupivacaine (in
8% glucose) in terms of quality of block, but
with a shorter recovery profile making it a
useful agent for SA for intermediate duration
of surgeries.”

Sensory and motor
block, analgesic
requirement,
incidence of
delayed voiding of
urine

“Isobaric ropivacaine provides a longer onset
and shorter duration of sensory and motor
block, with a higher complication rate and
greater postoperative analgesic requirement
as compared to isobaric bupivacaine. Since
both have similar discharge times,
ropivacaine does not seem to offer any
advantage over bupivacaine. Therefore,
isobaric bupivacaine may be preferred over
isobaric ropivacaine in knee arthroscopy,
especially in cases of an anticipated longer
duration of surgery.”
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Author, Year,
Country

Kuo and
Grotkopp, 2017,
US240

Layek et al, 2015,
India89

Lee et al, 2007,
Hong Kong90

Study Typea

Patient Population
(% male, age)

Primary Outcome
Measure

Authors’ Conclusions

Intraarticular injection with
ketorolac, tranexamic acid,
ropivacaine, and vancomycin plus
either:
• PIA solution containing
ketorolac, tranexamic acid, and
ropivacaine (43)
• Control (33)

Opioid
consumption, pain
scores

“PIA was associated with significant
reductions in opioid use and mean pain
scores after TKA.”

Prospective
randomized
controlled trial

74 Patients scheduled to
undergo elective
infraumbilical orthopedic
surgery
• Ropivacaine (54%, mean
43.57 y ± 11.01)
• Bupivacaine (49%, mean
42.16 y ± 11.03)

IT fentanyl plus either:
• Ropivacaine (37)
• Bupivacaine (37)

Hemodynamic
profiles, maximum
upper level of
sensory block
height, time to
reach peak block
height, two
dermatome
regression time,
duration of motor
block

“Intrathecal isobaric bupivacaine-fentanyl
combination produces a significantly longer
duration of analgesia, sensory block and
motor block than isobaric ropivacainefentanyl combination. As ropivacaine has a
shorter duration of sensory and motor block,
it may be preferred in day care surgery.”

Prospective,
randomized,
double-blind
study

60 Patients scheduled for
lower-limb surgeries
• Ropivacaine 2 mg (58%,
mean 69 y ± 9.4)
• Ropivacaine 4 mg (42%,
mean 63 y ± 10.5)
• Ropivacaine 7 mg (42%,
mean 61 y ± 14.9)
• Ropivacaine 10 mg
(50%, mean 68 y ± 9.1)
• Ropivacaine 14 mg
(50%, mean 65 y ± 13.1)

Spinal anesthesia with ropivacaine in
dose of:
• 2 mg (12)
• 4 mg (12)
• 7 mg (12)
• 10 mg (12)
• 14 mg (12)

Sensory block to
cold, need for
supplementation

“In conclusion, the ED50 and ED95 for
spinal ropivacaine in lower limb surgery of
50 min duration or less were 7.6 and 11.4
mg, respectively. This provides a useful
guide for clinicians to choose the optimal
dose of spinal ropivacaine under different
clinical situations.”

Retrospective
review

76 Patients who underwent
unilateral, cemented TKA
• Preimplantation
immersion anesthesia
(PIA; 90.7%, mean 66.9
y ± 6.8)
• Control (100%, mean
67.9 y ± 8.4)

Intervention/Comparator
(No. of patients)
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Author, Year,
Country

Lee et al, 2009,
Hong Kong313

Lee et al, 2005,
Hong Kong192

Study Typea

Prospective,
randomized,
double-blind
trial

Prospective,
randomized,
double-blind
study

Patient Population
(% male, age)

75 Patients scheduled for
lower limb surgery
• Bupivacaine (56%, mean
62 y ± 16)
• Levobupivacaine (36%,
mean 66 y ± 11)
• Ropivacaine (52%, mean
62 y ± 14)

34 Patients scheduled for
urological surgery
• Ropivacaine (88%, mean
68 y ± 8)
• Bupivacaine (88%, mean
70 y ± 6)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with:
• Bupivacaine (25)
• Levobupivacaine (25)
• Ropivacaine (25)

IT fentanyl plus either:
• Ropivacaine (16)
• Bupivacaine (17)

Primary Outcome
Measure

Authors’ Conclusions

Success or failure
of spinal anesthesia

“In summary, this study suggests that for
intrathecal anesthesia for lower limb surgery,
ropivacaine is less potent than
levobupivacaine and bupivacaine, whereas
the potency is similar between
levobupivacaine and bupivacaine. Although
it is controversial whether calculated values
for ED50 can be directly translated to clinical
practice when doses closer to ED95 are
usually used, the information is useful for
planning of future studies.”

Duration of motor
block

“In conclusion, we found that plain
ropivacaine 10 mg with fentanyl 15 μg
provided effective spinal anaesthesia for
urological surgery. The quality of block was
similar to that of plain bupivacaine 10 mg
with fentanyl 15 μg, but the median duration
of motor block with ropivacaine was shorter
than that with bupivacaine. This shorter
duration of motor block may be useful when
early ambulation after brief surgery is
required. Further studies are indicated to
determine the optimal combination of
ropivacaine with fentanyl for early
ambulation and discharge.”

119

Author, Year,
Country

Levin et al, 1998,
US171

Li and Duan,
2018, China91

Study Typea

Prospective,
randomized,
double-blind
study

Comparative
analysis

Patient Population
(% male, age)

45 Patients in active labor
• Ropivacaine 2 mg (0%,
mean 32 y ± 5)
• Ropivacaine 4 mg (0%,
mean 30 y ± 4)
• Bupivacaine (0%, mean
31 y ± 4)

300 Patients receiving labor
analgesia
• Ropivacaine (0%, mean
26.82 ± 3.76 y)
• Bupivacaine (0%, mean
27.59 ± 3.32 y)

Intervention/Comparator
(No. of patients)

IT sufentanil plus:
• Ropivacaine 2 mg (15)
• Ropivacaine 4 mg (15)
• Bupivacaine (15)

IT sufentanil plus either:
• Ropivacaine (150)
• Bupivacaine (150)
PCEA used the same solution as the
intervention

Primary Outcome
Measure

Authors’ Conclusions

Duration of
analgesia, side
effects

“In conclusion, ropivacaine in doses of 2 or 4
mg was clinically indistinguishable from
bupivacaine 2.5 mg when combined with
sufentanil 10 mcg for labor analgesia.
Because cardiac and central nervous system
toxicity are not an issue with intrathecal
dosing and no clinical advantage of
ropivacaine could be ascertained under the
conditions of our study, it is our opinion that
further studies using ropivacaine for
intrathecal analgesia in labor are unlikely to
demonstrate an advantage over bupivacaine
in this setting.”

VAS scores, need
for PCEA, duration
of activity phase in
second and third
stages of labor,
postpartum blood
loss, delivery
mode, usage of
oxytocin,
postpartum vital
signs

“In conclusion, by comparing the
effectiveness of ropivacaine and bupivacaine
as labor analgesics, we found that
ropivacaine CSEA is an effective and safe
solution for labor pain, which deserved to be
promoted for clinical application.”
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Author, Year,
Country

Li et al, 2017,
China193

Lilot et al, 2013,
France194

Study Typea

–

Randomized,
prospective
trial

Patient Population
(% male, age)

100 Patients undergoing
cesarean section
• PCSA (0%, mean 31.3 y
± 11.0)
• PCEA (0%, mean 32.1 y
± 13.3)

65 Patients with unilateral
hip fractures
• Ropivacaine 6 mg (18%,
mean 86 y ± 6)
• Ropivacaine 8 mg (12%,
mean 85 y ± 7)
• Ropivacaine 10 mg
(33%, mean 84 y ± 6)
• Ropivacaine 12 mg
(12%, mean 83 y ± 4)

Intervention/Comparator
(No. of patients)

Ropivacaine infusion via either:
• PCSA (50)
• PCEA (50)

IT sufentanil plus ropivacaine at a
dose of:
• 6 mg (17)
• 8 mg (17)
• 10 mg (15)
• 12 mg (16)

Primary Outcome
Measure

Authors’ Conclusions

VAS scores, opioid
dose after
operation, patient
satisfaction, time
of lactation,
frequency of
breastfeeding,
amount of vaginal
bleeding, off-bed
activity time

“In summary, the application of PCSA on
postoperative analgesia of the second
cesarean section can obtain similar clinical
effects of PCEA, and meanwhile reduce the
dosage of ropivacaine and the incidence of
nausea and vomiting after operation, which
was more conducive to the recovery of
patients. Therefore, it is necessary to further
promote its application on clinic. Moreover,
there may cause deviations of results for the
lack of follow-up time and the small amount
of samples in this study. Prospective trials
with more samples and longer follow-up time
will be conducted to approve the results of
this study, so as to widely popularize the
clinical application of PCSA on
postoperative analgesia of second cesarean
section.”

Sensory and motor
blockade,
hypotension
occurrence, need
for rescue
analgesia

“In conclusion, the dose of 0.5% plain
ropivacaine combined with sufentanil 5 μg
and rendered hypobaric by 1 mL of sterile
water providing 95% success in spinal
anesthesia for traumatic femoral neck surgery
in the elderly is ED95 = 9 mg (95% CI, 8–
14). Using doses exceeding the ED95 may
increase the incidence of hypotension. If
doses less than the ED95 are chosen, the use
of additional analgesia might be necessary.
Further study is needed to determine the
impact of unilateral spinal anesthesia with
hypobaric ropivacaine on outcome in elderly
patients undergoing hip fracture surgery.”
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Author, Year,
Country

Lim et al, 2010,
Singapore241

Lim et al, 2004,
Singapore92

Lim et al, 2008,
Singapore242

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)
All patients received IT ropivacaine
and fentanyl plus epidural
administration of the same
substances via either:
• Automated intermittent boluses
(25)
• Continuous epidural infusion
(25)

Primary Outcome
Measure

Authors’ Conclusions

Pain score, patient
satisfaction

“In conclusion, as a method of maintaining
epidural analgesia during labour after a
combined spinal epidural technique, our
study found that automated intermittent
boluses at a volume of 2.5 ml, given at 15minute intervals, did not improve analgesic
efficacy compared with a continuous epidural
infusion of the same solution at the same
hourly rate.”

Randomized,
double-blind,
controlled
clinical trial

51 Patients receiving labor
analgesia (0%, age not
specified)

Randomized,
controlled,
double-blind
study

60 Patients needing labor
analgesia
• Bupivacaine (0%, mean
25 y ± 5)
• Ropivacaine (0%, mean
26 y ± 4)
• Levobupivacaine (0%,
mean 28 y ± 5)

Spinal anesthesia with:
• Bupivacaine (20)
• Ropivacaine (20)
• Levobupivacaine (20)

Pain scores, blood
pressure, sensory
and motor block

“In conclusion, our study showed that a dose
of 2.5 mg of IT bupivacaine, levobupivacaine
or ropivacaine could be used to induce labor
analgesia. However, IT bupivacaine
produced the longest duration of analgesia
but at the expense of a more frequent
incidence of motor blockade.”

300 Patients who requested
epidural labor analgesia (0%,
age not specified)

IT ropivacaine and fentanyl,
followed by epidural administration
via either:
• Demand-only PCEA (100)
• Background infusion 5 mL/hour
plus lockout 5 mL/12 minutes
(100)
• Background infusion 10
mL/hour plus lockout 5 mL/10
minutes (100)

Breakthrough pain,
number of
supplemental
boluses, VAS,
sensory and motor
block, patient
satisfaction, patient
and fetal vital signs

“Demand-only PCEA (5-mL bolus, 15-min
lockout interval) resulted in less local
anesthetic consumption but an increased
incidence of breakthrough pain, higher pain
scores, shorter duration of effective
analgesia, and lower maternal satisfaction,
when compared with PCEA with background
infusion (5-mL bolus, 10 –12-min lockout
interval, and 5–10 mL/h infusion).”

Prospective,
randomized,
double-blind
study
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Author, Year,
Country

Lirk et al, 2010,
Austria93

Liu et al, 2015,
China243

Long and Yue,
2003, China244

Study Typea

Patient Population
(% male, age)

Single-blind
study

48 Patients undergoing
elective cesarean section
• Bupivacaine (0%, mean
31.9 y ± 4.0)
• Ropivacaine (0%, mean
32.2 y ± 5.1)
• Levobupivacaine (0%,
mean 33.9 y ± 4.4)

Randomized,
controlled,
clinical study

120 Patients receiving labor
analgesia:
• Han’s Acupoint Nerve
Stimulator (HANS; 0%,
mean 27.5 y ± 3.8)
• PCIA (0%, mean 28.3 y
± 4.0)
• PCEA (0%, mean 28.0 y
± 4.1)
• Control (0%, mean 26.6
y ± 3.8)

–

80 Patients undergoing
vaginal delivery
• No analgesia (0%, mean
27.1 y ± 1.9)
• Ropivacaine plus
fentanyl (0%, mean 27.2
y ± 2.2)
• Tramadol (0%, 26.8 y ±
1.7)

Intervention/Comparator
(No. of patients)

IT fentanyl plus:
• Bupivacaine (16)
• Ropivacaine (16)
• Levobupivacaine (16)

•
•
•
•

•
•
•

HANS (30)
PCIA with ondansetron and
tramadol (30)
IT ropivacaine plus PCEA
containing ropivacaine and
sufentanil (30)
Control (30)

No analgesia (30)
IT ropivacaine and fentanyl,
followed by PCEA (30)
PCIA tramadol (20)

Primary Outcome
Measure

Authors’ Conclusions

Forced vital
capacity (FCV),
forced expiratory
volume (FEV),
peak expiratory
flow rate (PEFR)

“The results of our study suggest that spinal
anaesthesia with bupivacaine, ropivacaine, or
levobupivacaine, all with fentanyl 15 lg,
resulted in comparable maternal lung
function (FVC, FEV1, PEFR), and neonatal
outcomes. Based on our findings, the three
investigated local anaesthetics may be
equally well suited for spinal anaesthesia for
elective caesarean delivery.”

Basic vital signs,
VAS, labor time,
labor mode,
delivery rate,
oxytocin dosage,
postpartum
hemorrhage, side
effects

“Limitations of this study include its small
size, the lack of fetal blood gas analysis, and
uterine contraction. Further study should be
conducted to investigate the effect of HANS
plus PCEA for labor analgesia. In conclusion,
HANS can be a nonpharmacological
analgesic therapy for labor pain with fewer
side effects.”

VAS scores

“PCIA with tramadol is now a useful
alternative when patients are not candidates
for CSEA for labor, or do not want to have a
neuraxial anesthesia. However, sometimes it
may not provide satisfactory analgesic
effect.”
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Prospective,
randomized,
double- blind
study

59 Patients undergoing
elective lower abdominal
perineal or lower limb
surgery
• Bupivacaine (40%, mean
61 y)
• Levobupivacaine (55%,
mean 57 y)
• Ropivacaine (73.7%,
mean 59 y)

Lutzner et al,
2020, Germany95

Single-center
prospective
randomized
trial

139 Patients undergoing
TKA
• Peripheral nerve blocks
(PNB; 43%, mean 68.0 y
± 9.4)
• LIA (51%, mean 68.7 y
± 8.1)

Lv et al, 2018,
China96

Randomized,
double-blind,
prospective
study

60 Patients undergoing
elective cesarean delivery
• Epidural saline (0%,
mean 27.4 y ± 4.1)
• Control (0%, mean 26.6
y ± 3.2)

Luck et al, 2008,
UK94

Intervention/Comparator
(No. of patients)

Spinal anesthesia with:
• Bupivacaine (20)
• Levobupivacaine (20)
• Ropivacaine (19)

•
•

PNB with ropivacaine and
prilocaine (70)
LIA with ropivacaine (69)

IT ropivacaine plus either:
• Epidural saline (30)
• Control (30)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block, time to
mobilization

“In conclusion, hyperbaric ropivacaine
produces a spinal block which has sensory
block onset characteristics similar to
equivalent doses of hyperbaric bupivacaine
or levobupivacaine, but with a less intense
motor block. Both the sensory and motor
blocks are also subject to a more rapid
recovery with ropivacaine compared with
bupivacaine or levobupivacaine which are
clinically indistinguishable. This suggests
that ropivacaine may be suitable for short
procedures where a rapid return of
ambulatory function is desirable, such as in
the day-case setting, where its recovery
profile could confer a distinct clinical
advantage.”

Pain on a
numerical rating
scale

“It must be balanced if the small amount of
better pain relief immediately after surgery
justifies the risks associated with motor
blockade following PNB’s. The combination
of LIA and continuous intraarticular
analgesia might be an adequate alternative.”

Dose of
ropivacaine for
effective
anesthesia

“The ED50 of intrathecal hyperbaric
ropivacaine for cesarean section is 8.29 mg,
and it is reduced further by epidural normal
saline bolus.”
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Lykoudi et al,
2011, Greece245

Double-blind,
randomized,
controlled trial

156 Patients scheduled for
elective knee arthroscopy
(gender and age not
specified)

Makhni et al,
2017, India246

Prospective,
randomized,
double-blind
study

50 Patients scheduled to
undergo infraumbilical
surgeries under spinal
anesthesia (gender and age
not specified)

Randomized,
double-blind
study

100 Patients scheduled for
endoscopic resection of the
bladder or prostate, or
urethral surgery
• Ropivacaine (gender not
specified, mean 68 y ±
4)
• Bupivacaine (gender not
specified, mean 68 y ±
7)

Malinovsky et al,
2000, France172

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Intraarticular injection with:
• Ropivacaine (not reported)
• Ropivacaine and morphine (not
reported)
• Ropivacaine and ketoprofen (not
reported)
• Saline (not reported)

Pain, sedation,
orientation, nausea
and vomiting,
urine retention

“The combination of intra-articular
ropivacaine and morphine is associated with
less pain after knee arthroscopy during early
recovery but with a higher incidence of
nausea and vomiting. However, the addition
of ketoprofen to ropivacaine provides
satisfactory pain relief, but with fewer side
effects compared to morphine.”

IT ropivacaine plus either:
• Dexmedetomidine (25)
• Magnesium sulfate (25)

Hemodynamic
stability, onset and
duration of sensory
and motor block

“It is concluded from our study that
ropivacaine plus dexmedetomidine group are
better than ropivacaine plus MgSO in
providing early onset of sensory and motor
block as well as in providing postoperative
analgesia.”

Onset and offset
times of sensory
and motor
blockades, mean
arterial blood
pressure

“In contrast to 10 mg of bupivacaine, 15 mg
of ropivacaine was ineffective for endoscopic
procedures of the lower urologic tract.
Though ropivacaine seems less potent, the
intensity and duration of motor blockade
were similar. These results in surgical
patients are in agreement with studies
comparing ropivacaine to bupivacaine at
smaller doses in volunteers and for
orthopedic surgery.”

Spinal anesthesia with either:
• Ropivacaine (50)
• Bupivacaine (50)
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Author, Year,
Country

Mantouvalou et
al, 2008, Greece97

Manuar et al,
2014, India98

Study Typea

–

Prospective,
double-blind,
randomized,
controlled
study

Patient Population
(% male, age)

120 Patients scheduled for
elective lower abdominal
surgery
• Bupivacaine (65%, mean
53 y ± 14)
• Ropivacaine (63%, mean
55 y ± 12)
• Levobupivacaine (60%,
mean 57 y ± 10)

99 Patients scheduled for
arthroscopic knee surgery
• Ropivacaine (90.1%,
mean 30.3 y ± 7.8)
• Fentanyl (84.8%, mean
31.3 y ± 9.6)
• Dexmedetomidine
(93.9%, mean 35.3 y ±
11.7)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with:
• Bupivacaine (40)
• Ropivacaine (40)
• Levobupivacaine (40)

Intraarticular injection of:
• Ropivacaine (33)
• Fentanyl (33)
• Dexmedetomidine (33)

Primary Outcome
Measure

Authors’ Conclusions

Onset and duration
of sensory and
motor block

“In conclusion, intrathecal administration of
either 15 mg bupivacaine, 15 mg ropivacaine,
or 15 mg levobupivacaine was well-tolerated
and provided similar, effective anesthesia for
lower abdominal surgery. In an equal
milligram dose, ropivacaine produced a
shorter duration of motor and sensory block
than bupivacaine or levobupivacaine, even if
this was not associated with a shorter home
discharge time. So intrathecal ropivacaine
may prove useful when surgical anesthesia of
a similar quality but of a shorter duration
than that of bupivacaine or levobupivacaine
is desired.”

VAS score, need
for rescue
analgesia

“Intra-articular ropivacaine increases the
duration of analgesia and decreases need of
rescue analgesic in first postoperative 24
hours. So intra-articular ropivacaine shows
superior analgesic efficacy when compared
with intra-articular fentanyl and
dexmedetomidine following arthroscopic
knee surgery.”
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Author, Year,
Country

Marret et al,
2005, France195

Marret et al,
2011, France99

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Randomized,
double blind,
prospective
clinical study

45 Patients scheduled for
arthroscopic knee meniscal
repair surgery
• Control (60%, mean 51
y ± 18)
• Bupivacaine (53%, mean
46 y ± 18)
• Ropivacaine (60%, mean
40 y ± 19)

Intraarticular injection of:
• Control (15)
• Bupivacaine (15)
• Ropivacaine (15)

Randomized,
double blind,
prospective
controlled
study

64 Patients scheduled for
varicose vein stripping
procedure
• Bupivacaine (5.8%,
mean 52 y ± 10)
• Ropivacaine (13.3%,
mean 56 y ± 8)
• Ropivacaine and
sufentanil 2.5 mcg
(18.7%, mean 50 y ± 16)
• Ropivacaine plus
sufentanil 5 mcg (12.5%,
mean 52 y ± 14)

IT injection of:
• Bupivacaine (17)
• Ropivacaine (15)
• Ropivacaine with sufentanil
2.5mcg (16)
• Ropivacine with sufentanil 5
mcg (16)

Primary Outcome
Measure

Authors’ Conclusions

VAS score

“We conclude that the use of intra-articular
ropivacaine 0.75% provides an improvement
in postoperative analgesia after knee
arthroscopy compared with bupivacaine.
Moreover, the safety margin of ropivacaine is
better than that of bupivacaine. Because of
the larger dose given to patients, immediate
postoperative pain control is adequate,
although its duration remains limited. Further
studies are needed to evaluate the
combination of ropivacaine with adjuvant
agents such as morphine, clonidine, or
epinephrine to prolong the duration of the
analgesic effect. Nevertheless, orthopaedic
surgeons may still plan rescue analgesic
medication for patients who have benefited
from intra-articular ropivacaine, and
especially in ambulatory patients.”

Duration of
sensory block

“In conclusion, plain bupivacaine 10 mg has
a longer recovery profile than the same dose
of ropivacaine with or without sufentanil up
to 5 mcg. Spinal ropivacaine 10 mg alone or
with sufentanil can be used for saphenous
vein stripping or minimally invasive surgery
for stress urinary incontinence.”
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Author, Year,
Country

Matsuo et al,
2015, US314

McDonald et al,
1999, US7

McNamee et al,
2002, Sweden100

McNamee et al,
2001, Sweden101

Study Typea

Patient Population
(% male, age)

Retrospective
chart review

137 Patients who underwent
elective single or bilateral
TKA or THA (gender and
age not specified)

Randomized,
double-blind,
crossover study

18 Healthy volunteers
receiving spinal anesthesia
• Ropivacaine 4 mg (33%,
mean 36 y ± 10)
• Ropivacaine 8 mg (67%,
mean 37 y ± 5)
• Ropivacaine 12 mg (38
y ± 8)

Randomized,
double-blind
study

66 Patients scheduled for
THA
• Ropivacaine (69%, mean
66 y)
• Bupivacaine (68%, mean
67 y)

Randomized,
double-blind,
controlled
study

104 Patients undergoing
THA (49%, range 41-80 y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Intraarticular ropivacaine (67)
Liposomal bupivacaine (70)

Length of stay
(LOS), opioid
consumption, early
ambulation

“The final results of this study are expected
prior to October 2015 and will help
determine if liposomal bupivacaine can
decrease LOS, opioid requirements, and
improve early ambulation in patients
undergoing elective total joint arthroplasty.”

Duration of
blockade

“In addition, the possibility of side effects
such as backache is concerning and warrants
further investigation. Ropivacaine does not
offer advantage over bupivacaine for its use
in the outpatient setting.”

Spinal anesthesia with either:
• Ropivacaine (32)
• Bupivacaine (34)

Onset, intensity,
and duration of
sensory and motor
block

“Intrathecal ropivacaine may prove useful
when surgical anaesthesia of a similar quality
but of a shorter duration than that of
bupivacaine is desired. Thus, ropivacaine
offers a reliable motor block for major
orthopaedic surgery, with a predictable and
rapid return of motor function after surgery.”

IT ropivacaine at a concentration of:
• 7.5 mg/mL (51)
• 10 mg/mL (53)

Onset and offset of
sensory block,
maximum upper
and lower spread
of sensory block,
intensity and
duration of motor
block

“Intrathecal ropivacaine, in doses of 18.75
and 25 mg, was well tolerated and provided
effective anaesthesia for total hip
arthroplasty.”

•
•

IT ropivacaine at dose of:
• 4 mg (6)
• 8 mg (6)
• 12 mg (6)
All patients previously received a
separate spinal administration with
an equal-milligram dose of
bupivacaine
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Author, Year,
Country

MichalekSauberer et al,
2008, Austria102

Missant et al,
2004, Belgium247

Modir et al, 2020,
Iran248

Study Typea

Patient Population
(% male, age)

Randomized,
double-blind
study

40 Patients scheduled for
brachytherapy of the lower
abdomen
• Bupivacaine (35%, mean
65 y ± 13)
• Ropivacaine (55%, mean
59 y ± 11)

Double-blind,
randomized
trial

38 Patients in active labor
and requesting analgesia
• Sufentanil (0%, mean
30.1 y ± 4.5)
• Sufentanil and clonidine
(0%, mean 29.9 y ± 4.9)

Randomized,
double-blind,
clinical trial

150 Patients scheduled for
forearm surgery
• Dexmedetomidine (50%,
mean 37.7 y ± 10.6)
• Ketamine (50%, mean
36.7 y ± 11.4)
• Neostigmine (50%,
mean 35.2 y ± 9.2)
• Magnesium sulfate
(50%, mean 37.7 y ±
9.1)
• Control (50%, mean
39.3 y ± 10.0)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block

“In conclusion, bupivacaine and ropivacaine
are suitable for continuous spinal anesthesia
for interstitial radiation therapy procedures of
the lower abdomen. Under the conditions of
our study and in the dosing range
investigated, intrathecal ropivacaine is
approximately half as potent as bupivacaine.”

Combined spinal epidural analgesia
with IT administration of either:
• Ropivacaine and sufentanil (20)
• Ropivacaine, sufentanil, and
clonidine (18)

Duration of initial
spinal analgesia

“Intrathecal clonidine prolongs spinal
analgesia with ropivacaine and sufentanil at
the expense of maternal hypotension, worse
fetal well being and worse neonatal umbilical
artery pH. We do not recommend routine
administration of spinal clonidine 30 mcg to
sufentanil and ropivacaine for labour pain
relief.”

IVRA ropivacaine plus:
• Dexmedetomidine (30)
• Ketamine (30)
• Neostigmine (30)
• Magnesium sulfate (30)
• Control (30)

Onset and duration
of sensory motor
block, pain score,
arterial oxygen
saturation, mean
arterial pressure,
heart rate, quantity
of postoperative
opioid
administration

“DEX demonstrated the least amount of
postoperative pain and opioid use, as well as
a rapid onset and a longer duration of sensory
motor block than other drugs used.
Moreover, it could be thought to be an
excellent recommendation to use as an
adjuvant in IVRA.”

Spinal anesthesia with either:
• Bupivacaine (20)
• Ropivacaine (20)
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Author, Year,
Country

Naithani et al,
2015, India249

Nakou et al,
2010, Greece250

Nanavati et al,
2015, India103

Naz et al, 2015,
Pakistan104

Study Typea

Prospective,
randomized,
double-blind
study

–

Patient Population
(% male, age)

80 Patients scheduled for
elective abdominal
hysterectomy
• Dexmedetomidine 5
mcg (0%, mean 41.75 y
± 5.12)
• Dexmedetomidine 3
mcg (0%, mean 42.90 y
± 6.83)

30 Patients undergoing
elective cesarean section
(0%, range 22-41 y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT ropivacaine plus
dexmedetomidine at a dose of either:
• 5 mcg (40)
• 3 mcg (40)

Block
characteristics,
hemodynamic
changes,
postoperative
analgesia, adverse
effects

“We conclude that spinal anesthesia with
isobaric ropivacaine (15 mg) with
dexmedetomidine (3 mcg or 5 mcg) did not
show much promise for abdominal
hysterectomy as one third cases required
analgesic supplementation. Both doses of
dexmedetomidine produced a similar effect
on block characteristic and postoperative
analgesia; however, a dose of 5 mcg dose
was associated with more hypotension and
sedation.”

IT ropivacaine and fentanyl,
followed by either:
• PCEA (15)
• PCEA plus celecoxib (15)

Pain scores, PCEA
usage, Bromage
scores, level of
sensory blockage,
rescue doses of
paracetamol

“A single dose of 200 mg of celecoxib
effectively improved pain management in
parturients with PCEA, limiting the need for
supplemental analgesics, improving quality
of analgesia and increasing patient
satisfaction.”

Prospective,
randomized,
double blind
study

100 Patients scheduled for
lower limb and lower
abdominal surgeries
• Bupivacaine (66%, mean
40.76 y ± 11.63)
• Ropivacaine (92%, mean
40.12 y ± 16.7)

Spinal anesthesia with either:
• Hyperbaric bupivacaine (50)
• Isobaric ropivacaine (50)

Onset of sensory
and motor block,
duration of
analgesia, side
effects

“So, administration of 0.75% isobaric
ropivacaine in spinal anesthesia is found to
have shorter duration of motor blockade and
similar duration of analgesia with
hemodynamic stability and without
significant side effects and complications as
compared to bupivacaine. So, ropivacaine
can be useful as choice of spinal anesthetic in
ambulatory surgery because of shorter motor
duration while similar duration of analgesia.”

Randomized
controlled trial

88 Patients scheduled for
lower-limb surgeries
• Ropivacaine (47.7%,
mean 30.4 y ± 7.3)
• Bupivacaine (61.4%,
mean 32.8 y ± 5.3)

Spinal anesthesia with either:
• Ropivacaine (44)
• Bupivacaine (44)

Duration of motor
block

“0.5%, Ropivacaine 15 mg can be used
successfully for lower limb surgeries where
early motor recovery is required and well
appreciated by the patients too.”
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Author, Year,
Country

Ng et al, 2006,
Sweden105

Ngan Kee et al,
2017, China315

Nirmal et al,
2019, India251

No et al, 2013,
US252

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Randomized
double-blind
study

63 Patients undergoing knee
arthroscopy
• Bupivacaine (47.6%,
mean 47.7 y ± 13.5)
• Ropivacaine (61.9%,
mean 37.6 y ± 12.4)
• Ropivacaine, morphine,
and ketorolac (61.9%,
mean 37.9 y ± 12.3)

Double-blind,
randomallocation,
graded, doseresponse study

270 Patients in painful labor
• Bupivacaine (0%, mean
30.5 y ± 4.3)
• Levobupivacaine (0%,
mean 29.7 y ± 4.8)
• Ropivacaine (0%, mean
30.2 y ± 4.6)

Prospective,
randomized,
double-blind
study

108 Patients scheduled for
elective lower-limb
orthopedic surgeries
• Nalbuphine (26.9%,
mean 39.25 y ± 15.06)
• Butorphanol (28.8%,
mean 38.33 y ± 14.92)

IT ropivacaine plus either:
• Nalbuphine (56)
• Butorphanol (56)

96 Patients scheduled for
cesarean section (0%, age not
specified)

IT ropivacaine, epinephrine, and
fentanyl
• Intravenous lactated Ringer’s
solution (35)
• Intravenous ephedrine (31)
• Intravenous ephedrine and
phenylephrine (30)

–

Intraarticular anesthesia with:
• Bupivacaine (21)
• Ropivacaine (21)
• Ropivacaine, morphine, and
ketorolac (21)

IT anesthesia with:
• Bupivacaine (90)
• Levobupivacaine (90)
• Ropivacaine (90)
Doses of local anesthetics were
0.625, 1.0, 1.5, 2.5, 4.0, or 6.25 mg,
with 15 participants per dose and
local anesthetic

Primary Outcome
Measure

Authors’ Conclusions

VAS pain score,
sleep disturbance,
plasma
concentrations

“Addition of morphine and ketolorac to
ropivacaine intra-articularly enhances
analgesic efficacy of LA, reduces
postdischarge analgesic consumption, and
improves ADLs [activities of daily living]
without increasing side effects after
ambulatory arthroscopic knee surgery.”

Percentage
reduction of pain
score

“The results of this study support previous
work showing that intrathecal
levobupivacaine and ropivacaine are less
potent than bupivacaine.”

Duration of
sensory-motor
blockade

“Intrathecal nalbuphine produces prolonged
motor blockade as well as postoperative
analgesia than intrathecal butorphanol when
used as adjuvants to isobaric 0.75%
ropivacaine.”

Incidence of
hypotension,
vomiting

“The addition of phenylephrine to IV
prophylactic ephedrine did not further reduce
the incidence of hypotension from intrathecal
ropivacaine for C/S. The IV administration of
phenylephrine with ephedrine was associated
with higher incidence of vomiting.”
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Author, Year,
Country

Nogueira et al,
2010, Brazil106

Ogun et al, 2003,
Turkey107

Oh et al, 2009,
Korea108

Study Typea

Patient Population
(% male, age)

Prospective,
double-blind,
randomized
clinical assay

49 Patients receiving labor
analgesia (0%, range 15-35
y)

Prospective,
double-blind,
randomized
study

50 Patients undergoing
elective cesarean delivery
• Ropivacaine (0%, mean
29.4 y ± 8.5)
• Bupivacaine (0%, mean
29.1 y ± 12)

Prospective,
randomized,
case-control
study

50 Patients undergoing
arthroscopic rotator cuff
repair
• Continuous intercalene
block (CISB; 64%, mean
56 y ± 13)
• Interscalene block plus
continuous intrabursal
infusion (ISB-IB; 72%,
mean 54 y ± 12)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Spinal anesthesia with either:
• Bupivacaine (23)
• Ropivacaine (26)

Pain scores,
latency of
analgesia, sensorial
level of the
blockade, volume
of local anesthetic,
rescue dose,
duration of labor
and analgesia

“The use of bupivacaine (S75-R25) and
ropivacaine in labor analgesia provided good
conditions for spinal anesthesia with small
indices of adverse events.”

IT morphine plus either:
• Ropivacaine (25)
• Bupivacaine (25)

Sensory and motor
block,
hemodynamics,
postoperative
analgesia, fetal
outcomes, side
effects

“Intrathecal isobaric ropivacaine 0.5% 15 mg
plus morphine 150 mcg provides sufficient
anaesthesia for Caesarean delivery. The
ropivacaine-morphine combination resulted
in shorter motor block, similar sensory and
postoperative analgesia.”

VAS, motor and/or
sensory deficit,
supplementary
analgesics, adverse
effects

“In conclusion, a combination of a single
interscalene block with a continuous intrabursal infusion of ropivacaine may be an
effective and safe alternative to a continuous
interscalene block after arthroscopic rotator
cuff repair, due to its similar analgesic effect
and better catheter retention during infusion
with a lower incidence of motor and sensory
deficits.”

•
•

CISB: Continuous infusion with
perineural ropivacaine (25)
ISB-IB: Single-injection
interscalene block with
ropivacaine, followed by
continuous intrabursal infusion
of ropivacaine (25)
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Author, Year,
Country

Olapour et al,
2020, Iran109

Orbey et al, 2009,
Turkey253

Study Typea

Prospective,
randomized,
double-blind
study

Randomized,
double-blind,
prospective
study

Patient Population
(% male, age)

65 Patients undergoing
elective cesarean delivery
• Ropivacaine (0%, mean
27.63 y ± 5.04)
• Bupivacaine (0%, mean
29.43 y ± 5.96)

38 Patients undergoing
elective minor anorectal
procedures
• Standard fluid regimen
(58%, mean 76.3 y ± 18)
• Restricted fluid regimen
(58%, mean 76.9 y ± 19)

Intervention/Comparator
(No. of patients)

IT anesthesia with either:
• Ropivacaine (33)
• Bupivacaine (32)

All patients received IT ropivacaine
plus either:
• Standard fluid regimen (19)
• Restricted fluid regimen (19)

Primary Outcome
Measure

Authors’ Conclusions

Duration of
sensory block,
anesthetic efficacy,
vital signs,
hemodynamics

“The results suggest that ropivacaine and
bupivacaine are two efficient drugs in
anesthesia in the cesarean section,
ropivacaine is a better choice due to little
influence on the hemodynamics and shorter
duration of sensory block and motor block
which are useful for the recovery and also
safe to the patients.”

Hemodynamic
variables,
hypotension,
headache,
analgesia
requirement,
nausea and
vomiting, thirst,
and urinary
retention

“In conclusion, although anorectal
procedures have been characterized as high
risk for urinary retention, and fluid restriction
is recommended in order to prevent overdistension of the bladder which will
subsequently enhance retention, in this study
we demonstrated that standard fluid
management with appropriate technique and
local anaesthetic enhanced voiding and
thereby reduced the time to discharge. In this
study, all patients in the standard fluid
regimen group were ready for discharge in
less than three and a half hours.”
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Author, Year,
Country

Ortner et al,
2010, Austria254

Ovezov et al,
2012, Russia255

Study Typea

Patient Population
(% male, age)

Prospective,
double-blind,
parallel-group,
randomized
study

115 Patients who requested
labor analgesia
• Sufentanil (0%, mean
28.8 y ± 5.9)
• Ropivacaine (0%, mean
28.8 y ± 4.9)
• Ropivacaine and 1.6 μg
sufentanil (0%, mean
29.9 y ± 3.8)
• Ropivacaine and 2.2 μg
sufentanil (0%, mean
28.2 y ± 4.1)

Randomized
clinical study

30 Patients with benign
prostatic hyperplasia
undergoing TURP
• Control (100%, mean
68.06 y ± 6.29)
• Hydroxyethyl starch
(100%, mean 70.40 y ±
7.98)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Spinal anesthesia with:
• Sufentanil (25)
• Ropivacaine (30)
• Ropivacaine plus 1.6 μg
sufentanil (30)
• Ropivacaine plus 2.2 μg
sufentanil (30)

Pain scores, side
effects, duration

“In conclusion, the ED 50 of i.t. [intrathecal]
ropivacaine was determined to be 4.6 μg. For
the first time, the effective dose of sufentanil
alone was determined in the same population.
The respective ED 20 and ED 40 of 1.6 and
2.2 μg of sufentanil added to ropivacaine
resulted in a 450% decrease of ED 50 to 2.1
and 1.9 μg ropivacaine, respectively.
Moreover, we found a dose-independent
increase in the duration of analgesia. Besides
pruritus, which was only mild, no differences
in the occurrence of side effects were
observed. Our results indicate that it is
favorable to add sufentanil at a low dose of
1.6 μg to ropivacaine for i.t. labor analgesia.”

IT isobaric ropivacaine plus infusion
of either:
• Control (15)
• Hydroxyethyl starch (15)

Harvard Standard,
perfusion index,
heart rate
variability,
electrodermal
activity, heart rate
variability,
electrodermal
activity

“This study shows the possibility and
expediency of using the colloid preload
(about 1.5 ml/kg) to prevent arterial
hypotension with a decrease in volemic loads
during spinal anesthesia in patients over 60
years, which is important for the prevention
of TURP syndrome and complications in the
cardiovascular system, which is often
compromised in these patients.”
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Author, Year,
Country

Owen et al, 2004,
US173

Pala et al, 2009,
Turkey316

Panigrahi et al,
2015, India256

Study Typea

Patient Population
(% male, age)

–

120 Patients scheduled to
undergo elective surgery
• Saline (46.4%, mean 40
y ± 12)
• Lidocaine (30%, mean
37 y ± 12)
• Ropivacaine (27.6%,
mean 36 y ± 11)
• Levobupivacaine
(46.7%, mean 39 y ± 11)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Intravenous test dose before general
anesthesia with:
• Saline (28)
• Lidocaine (30)
• Ropivacaine (29)
• Levobupivacaine (30)

CNS symptoms,
hemodynamic
change

“Plain ropivacaine and levobupivacaine (25
mg) solutions are unsuitable for use as
intravenous test doses during regional
anesthesia because CNS symptoms are
insufficient. When using ropivacaine or
levobupivacaine for regional anesthesia, for
test dose purposes, the authors recommend
the addition of epinephrine to the local
anesthetic solution or the use of a separate
agent with more predictable CNS
characteristics.”

Prospective,
randomized,
double-blind
trial

61 Patients scheduled for
elective inguinal hernia
repair
• Ropivacaine (87.1%,
mean 47 y ± 15.5)
• Bupivacaine (96.7%,
mean 50 y ± 14.0)

IT fentanyl plus either:
• Ropivacaine (31)
• Bupivacaine (30)

Sensory and motor
block
characteristics,
hemodynamic data,
side effects,
recovery time,
timing of the onset
of pain

“Ropivacaine plus fentanyl provided similar
sensory anesthesia, but with a shorter
duration of motor block than bupivacaine
plus fentanyl when used for selective spinal
anesthesia in herniorrhaphy surgery.
Furthermore, we suggest that hemodynamic
should be carefully monitored during
surgery.”

Multicenter
prospective,
double-blind
trial

60 Patients undergoing knee
arthroscopic
• Ropivacaine (70%, mean
30.8 y ± 10.7)
• Ropivacaine plus
dexmedetomidine 1
mcg/kg body weight
(75%, mean 31.7 y ±
13.4)
• Ropivacaine plus
dexmedetomidine 2
mcg/kg (65%, mean 32.3
y ± 9.2)

Intraarticular anesthesia with:
• Ropivacaine (20)
• Ropivacaine plus
dexmedetomidine 1 mcg/kg (20)
• Ropivacaine plus
dexmedetomidine 2 mcg/kg (20)

Pain scores, time to
first analgesic
requirement

“Intra-articular dexmedetomidine (2 μg/kg)
has superior analgesic efficacy, delayed the
first postoperative requirement for analgesia
and decreasing the need for postoperative
analgesics with no major adverse effects.”
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Author, Year,
Country

Study Typea

Patient Population
(% male, age)

Prospective,
randomized,
double blind
study

60 Patients undergoing knee
arthroscopy\ropivacaine
(70%, mean 30.8 y ± 10.7)
• Ropivacaine plus
dexmedetomidine (75%,
mean 31.7 y ± 13.4)
• Ropivacaine plus
dexamethasone (65%,
mean 32.3 y ± 9.1)

Panigrahi et al,
2015, India258

Prospective,
multicenter,
double-blind
study

45 Patients undergoing
arthroscopic Bankart’s
procedure
• Normal saline (68.7%,
mean 34.5 y ± 10.85)
• Ropivacaine (71.4%,
mean 31.2 y ± 9.28)
• Ropivacaine plus
dexamethasone (73.3%,
mean 32.3 y ± 11.4)

Panni et al, 2010,
US110

Two
prospective updown
sequential
allocation
studies

41 Patients undergoing
postpartum tubal ligation
• Ropivacaine (0%, mean
28.4 y ± 6.5)
• Ropivacaine plus
fentanyl (0%, mean 28.0
y ± 5)

Panigrahi et al,
2016, India257

Intervention/Comparator
(No. of patients)

Intraarticular anesthesia with:
• Ropivacaine (20)
• Ropivacaine with
dexmedetomidine (20)
• Ropivacaine with
dexamethasone (20)

Intraarticular administration of:
• Normal saline (15)
• Ropivacaine (15)
• Ropivacaine with
dexamethasone (15)
While the number provided per
group was 15, the demographics in
the group that received normal saline
and the ropivacaine-only group
suggested that they had 16 and 14
participants, respectively

IT administration of either:
• Ropivacaine (24)
• Ropivacaine plus fentanyl (17)

Primary Outcome
Measure

Authors’ Conclusions

Duration of
analgesia, time to
first postoperative
analgesic request,
total analgesic used

“Dexamethasone 300 μg/kg is as safe and
free from side effects, but offers a prolonged
postoperative analgesia as compared to
dexmedetomidine when added to intra
articular ropivacaine following arthroscopic
knee surgeries.”

VAS score, time to
first postoperative
analgesic request,
total analgesics
used during first 24
hours

“Dexamethasone 300 μg / kg with
ropivacaine intraarticularly has a superior
analgesic efficacy, a much prolonged
postoperative pain relief, minimal
postoperative analgesia requirement and
better patient compliance with negligible side
effects. Thus, we recommend dexamethasone
300 μg / kg in arthroscopic Bankart’s
procedure to facilitate early rehabilitation and
good functional scores.”

Success of block

“We conclude that a spinal ropivacaine dose
of approximately 22 mg, with or without the
addition of fentanyl 10 mcg, is optimal for
postpartum tubal ligation.”
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Author, Year,
Country

Paraskeva et al,
2009, Greece259

Paraskeva et al,
2012, Greece317

Parekh et al,
2017, India111

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

–

50 Patients undergoing
transurethral surgery
• Ondansetron (100%,
mean 70 y ± 12.4)
• Placebo (100%, mean 72
y ± 5.1)

IT anesthesia with ropivacaine plus
intravenous administration of either:
• Ondansetron (26)
• Placebo (24)

Double-blind,
randomized
trial

108 Patients scheduled for
elective cesarean section
• Subarachnoid (0%, mean
32 y ± 4.7)
• Epidural (0%, mean 31 y
± 4.2)

Prospective,
randomized
study

80 Patients scheduled for
elective inguinal hernia
repairs
• Ropivacaine (gender not
specified, mean 38.62 y
± 12)
• Bupivacaine (gender not
specified, mean 43 y ±
14)

Primary Outcome
Measure

Authors’ Conclusions

Sensory and motor
block

“In conclusion, under the present
experimental design, the subarachnoid block
of ropivacaine does not appear to be affected
by ondansetron. Further studies investigating
the clinical interaction of these drugs should
consider the kinetics of each drug.”

Ropivacaine anesthesia via either:
• IT (54)
• Epidural (54))

Pain scores,
morphine
consumption,
patient satisfaction,
incidence of
headache, nausea
and/or vomiting

“Although subarachnoid anesthesia is usually
the regional technique of choice in cesarean
section, epidural anesthesia is preferable
when cesarean section is necessary and an
epidural catheter is already in place for labor
analgesia. The findings of the present study
design, showed that subarachnoid anesthesia
provides a faster onset and faster recovery of
the block, but the two techniques do not
differ in postoperative analgesic
requirements, patient satisfaction or
undesirable effects.”

IT administration of either:
• Ropivacaine (40)
• Bupivacaine (40)

Onset and duration
of sensory and
motor block,
maximum sensory
level achieved,
degree of motor
blockade, twosegment
regression,
hemodynamic
changes

“Thus, we conclude that intrathecal
administration of isobaric ropivacaine
(0.75%) 15 mg provides similar quality of
spinal anesthesia but of significantly shorter
duration, maintaining similar hemodynamic
stability, and discharge criteria without
significant adverse effects when compared to
isobaric bupivacaine (0.5%) 10 mg. These
properties of ropivacaine can be used for
day-care surgery.”
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Author, Year,
Country

Parpaglioni et al,
2009, Italy260

Parpaglioni et al,
2006, Italy318

Study Typea

Patient Population
(% male, age)

Prospective,
double-blind,
sequential
allocation study

180 Patients scheduled for
elective cesarean section
• Levobupivacaine (0%,
mean 33.82 y ± 4.3)
• Ropivacaine (0%, mean
34.83 y ± 3.69)
• Levobupivacaine plus
sufentanil (0%, mean
34.46 y ± 3.97)
• Ropivacaine plus
sufentanil (0%, mean
33.25 y ± 4.51)

Prospective,
randomized,
double-blind,
sequential
allocation

90 Patients scheduled for
elective cesarean delivery
• Levobupivacaine (0%,
mean 33.82 y ± 4.3)
• Ropivacaine (0%, mean
34.83 y ± 3.69)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with:
• Levobupivacaine (45)
• Levobupivacaine plus sufentanil
(45)
• Ropivacaine (45)
• Ropivacaine plus sufentanil (45)

Spinal anesthesia with either:
• Ropivacaine (45)
• Levobupivacaine (45)

Primary Outcome
Measure

Authors’ Conclusions

VAPS

“We conclude that adding sufentanil to
intrathecal anaesthesia for a caesarean
section reduces the MLAD of
levobupivacaine and ropivacaine. It does not
affect their potency ratio and leads to a
significant enhancement of sensory block
duration, as well as an earlier motor block
recovery and lesser incidence of
hypotension.”

VAPS

“In summary, there are no studies detailing
the use of the MLAC [minimum local
analgesic concentration] model in Caesarean
section. We tried to extend the sequential
allocation method to women undergoing
elective Caesarean section in order to reduce
the intrathecal dose of local anaesthetic.
Moreover, our data support the evidence that,
when compared with random allocation, the
technique of up–down sequential allocation
allows the ED50 to be determined in a more
efficient way. The potency ratio between
levobupivacaine and ropivacaine seems to be
almost equal with respect to previous studies.
However, with our statistical method, we
found a more significant difference between
the potency of the two drugs.”
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Author, Year,
Country

Patel et al, 2012,
US261

Patel et al, 2012,
US262

Patroni et al,
2012, Greece319

Study Typea

Prospective,
randomized,
double-blind
study

–

–

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

128 Patients undergoing
elective cesarean section
(0%, age not specified)

All patients received IT ropivacaine,
epinephrine, and fentanyl; the same
solution was administered via
epidural route if spinal anesthesia
was unsatisfactory, with
administration occurring via either:
• With epidural saline
administration (64)
• Without epidural saline
administration (64)

Sensory level,
degree of motor
blockade

“These data show that epidural
administration of 10ml saline by gravity
before insertion of epidural catheter for CSE
for C/S has a higher success rate, better
quality of anesthesia, fewer epidural vessel
puncture and fewer paresthesias than CSE
without epidural saline administration.”

244 Patients scheduled for
elective cesarean section
(0%, age not specified)

All patients received IT ropivacaine,
epinephrine, and fentanyl, plus the
IV administration of:
• Lactated Ringer’s solution (60)
• Lactated Ringer’s solution and
ephedrine (66)
• Hetastarch and lactated Ringer’s
solution (57)
• Hetastarch, lactated Ringer’s
solution, and ephedrine (61)

Incidence of
hypotension

“IV prophylactic ephedrine is cheaper and is
as effective as 6% Hetastarch for the
treatment of hypotension from intrathecal
ropivacaine for C/S.”

IT anesthesia with either:
• Ropivacaine (40)
• Bupivacaine (40)

Onset and duration
of sensory
anesthesia, motor
blockade, duration
of postoperative
analgesia,
hemodynamics

“Finally, and in contrast to previous findings,
the quality of intra-operative anaesthesia in
orthopaedic surgery was similar in both
groups of elderly patients.”

80 Patients scheduled for
orthopedic surgery (gender
and age not specified)
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Author, Year,
Country

Paul et al, 2010,
India263

Peng et al, 2002,
Canada112

Prajwal et al,
2019, India113

Prasad et al,
2018, India114

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Placebocontrolled,
double-blind,
prospective
study

60 Patients undergoing
elective knee arthroscopy
• Ropivacaine (73.7%,
mean 39.8 y ± 12.6)
• Ropivacaine plus
dexmedetomidine (70%,
mean 41.4 y ± 12.8)

Intraarticular administration of
either:
• Ropivacaine (30)
• Ropivacaine plus
dexmedetomidine (30)

Pain intensity

“In conclusion dexmedetomidine
administered as adjuvant to local anaesthetic
ropivacaine improves the quality and
duration of postoperative analgesia and
reduces the consumption of fentanyl citrate.”

Prospective,
randomized
clinical study

40 Patients undergoing
outpatient hand surgery
• Ropivacaine (60%, mean
43 y ± 13)
• Lidocaine (60%, mean
43 y ± 19)

IVRA with either:
• Ropivacaine (20)
• Lidocaine (20)

Verbal pain rating
score, time for first
analgesic request

“We conclude that 0.375% ropivacaine
provides effective anesthesia and superior
postoperative analgesia compared with 0.5%
lidocaine when forearm IVRA is used.”

“Hence based on our study, we conclude that
use of ropivacaine for intrathecal anesthesia
in the lower abdominal and lower limb
surgeries provided an adequate level of block
for the surgery with faster onset of sensory
and motor blockade, lesser duration of motor
blockade with good analgesia and stable
hemodynamics.”

“Intrathecal ropivacaine in a dose of 18.75
and 22.5 mg were observed to be equally
effective in providing satisfactory analgesia.
However, higher dose was associated with
profound sensory and motor block.”

Prospective,
randomized
clinical study

100 Patients undergoing
lower-limb orthopedic or
lower abdominal surgeries
(gender and age not
specified)

IT fentanyl plus either:
• Bupivacaine (50)
• Ropivacaine (50)

Hemodynamic
parameters, onset
and duration of
sensory and motor
blockade, level
achieved,
regression, side
effects

Prospective,
randomized,
double-blind
study

90 Patients scheduled to
undergo perineal surgery
• Ropivacaine 15 mg
(53.33%, mean 33 y ±
8.85)
• Ropivacaine 18.75 mg
(80%, mean 34 y ±
9.927)
• Ropivacaine 22.5 mg
(60%, mean 35 y ±
9.272)

Spinal anesthesia with:
• Ropivacaine 15 mg (30)
• Ropivacaine 18.75 mg (30)
• Ropivacaine 22.5 mg (30)

Onset and duration
of sensory and
motor block
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Author, Year,
Country

Qi et al, 2016,
China264

Qian et al, 2008,
China265

Quan et al, 2014,
China115

Study Typea

Prospective,
randomized,
controlled
study

–

–

Patient Population
(% male, age)
108 Patients undergoing
operative hysteroscopic
procedures
• Ropivacaine (0%, mean
30.69 y ± 5.93)
• Ropivcaine plus fentanyl
(0%, mean 30.89 y ±
6.39)
• Ropivacaine plus
dexmedetomidine (0%,
mean 32.67 y ± 6.27)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with:
• Ropivacaine (36)
• Ropivacaine plus fentanyl (36)
• Ropivacaine plus
dexmedetomidine (36)

Primary Outcome
Measure

Authors’ Conclusions

Onset and
regression time of
sensory and motor
blockade,
postoperative
analgesia, side
effects

“Intrathecal dexmedetomidine
supplementation produced prolonged
anesthesia effect, less pruritus, and the same
analgesiaeffects compared with fentanyl
supplementation. This may indicate that
dexmedetomidine is a suitable alternative to
intrathecal fentanyl in some circumstances,
such as abdominal gynecology surgery, but
may not be a good choice for short
surgeries.”

80 Patients undergoing
elective cesarean delivery
• Ropivacaine (0%, mean
29.9 y ± 2.8)
• Ropivacaine plus
sufentanil (0%, mean
28.6 y ± 3.2)

Spinal anesthesia with either:
• Ropivacaine (40)
• Ropivacaine plus sufentanil (40)

VAS, anesthesia
effectiveness,
hypotension,
vomiting

“In conclusion, we have shown that the
combination of hyperbaric ropivacaine 10 mg
with sufentanil 5 mcg provided successful
spinal anaesthesia for caesarean delivery,
despite some incomplete motor block. The
combination produced significantly less
hypotension, vasopressor requirement,
vomiting, and shivering but more prolonged
postoperative analgesia than spinal
anaesthesia with hyperbaric ropivacaine 15
mg.”

134 Patients undergoing
elective cesarean section
(0%, range 18-41 y)

Spinal anesthesia with fentanyl and
both hyperbaric and hypobaric
ropivacaine and then patients were
either:
• Turned to supine position (67)
• Maintained in lateral position
(67)

Hemodynamic
characteristics,
sensory blockade
levels

“In conclusion, the combined use of
hyperbaric and hypobaric ropivacaine has
satisfactory anesthetic effects and
maintaining patients in a lateral decubitus
position for 15 min can significantly decrease
the incidence of hypotension.”
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Author, Year,
Country

Quan et al, 2016,
China116

Quan et al, 2015,
China117

Rached et al,
2019, Brazil118

Rashidifard et al,
2017, US266

Study Typea

Prospective,
double-blind,
randomized,
controlled
study

Patient Population
(% male, age)

120 Patients undergoing
elective cesarean delivery
(0%, range 18-45 y)

Prospective,
double-blind,
randomized,
controlled
study

136 Patients undergoing
elective cesarean section
(0%, range 20-43 y)

Randomized,
double-blind,
controlled trial

38 Patients scheduled for
intramuscular injection into
scalene muscles to treat
thoracic outlet syndrome
(gender and age not
specified)

Retrospective
chart review

20 Patients with femoral
neck fractures (25%, range
66-101 y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT fentanyl plus:
• 5 mg hyperbaric and 5 mg
hypobaric ropivacaine (40)
• 4 mg hyperbaric and 6 mg
hypobaric ropivacaine (40)
• 3 mg hyperbaric and 7 mg
hypobaric ropivacaine (40)

Incidence of
hypotension

“Maximum height of blockade level could be
regulated via changing the content of the
hyperbaric ropivacaine in the combined
procedure in spinal anesthesia. Decreased
blockade level results in a steady
hemodynamic characteristics and is
beneficial to the newborns.”

IT fentanyl plus either:
• Hyperbaric and hypobaric
ropivacaine (68)
• Hyperbaric ropivacaine (68)

Hemodynamic
characteristics,
maximum height
of sensory block,
time to achieve T8
sensory blockade
level, incidence of
complications,
Apgar scores,
neonatal blood gas
analysis

“For inducing spinal anesthesia for caesarean
section, combined use of hyperbaric (4 mg)
and hypobaric (6 mg) ropivacaine achieved
satisfactory anesthesia, longer induction time,
a lower level of sensory blockade, and fewer
incidences of hypotension, nausea, or
vomiting relative to single hyperbaric
ropivacaine.”

Functional
improvement of
upper limbs

“A 0.375% injection of ropivacaine at doses
of 2.5 ml in each belly of the anterior and
middle scalene muscles, guided by
ultrasonography, in the treatment of
Nonspecific Thoracic Outlet Syndrome helps
to improve function.”

Pain scores,
ambulation status,
mortality, length of
hospital stay

“This case series provides orthopedic
surgeons with an option for and data on the
success of this adjunct to palliate patients
who elect to undergo nonoperative
management of FNFs [femoral neck
fractures]. This study also helps define which
patients may be candidates for nonoperative
management of geriatric hip fractures.”

Intramuscular injection of either:
• Control (19)
• Ropivacaine (19)

•

Continuous ropivacaine via
either intracapsular or peripheral
nerve catheter (20)
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Author, Year,
Country

Rautoma et al,
2000, Finland174

Ravipati et al,
2017, India267

Study Typea

Randomized,
double-blind
investigation

Randomized,
double-blind,
prospective

Patient Population
(% male, age)
155 Patients undergoing
elective knee arthroscopy
• Diclofenac-ropivacaine
(33%, mean 41.3 y ±
10.9)
• Diclofenac-saline (44%,
mean 41.8 y ± 12.1)
• Placebo-ropivacaine
(58%, mean 38.9 y ±
12.4)
• Placebo-saline (51%,
mean 43.8 y ± 11.5)
60 Patients undergoing lower
limb surgeries
• Dexmedetomidine
(gender not specified,
mean 31.9 y ± 8.7)
• Fentanyl (gender not
specified, mean 31.7 y ±
9.4)

Intervention/Comparator
(No. of patients)

•
•
•
•

IT isobaric ropivacaine plus either:
• Dexmedetomidine (30)
• Fentanyl (30)

•
Rebel and Sloan,
2010, US268

Retrospective
chart review

22 Patients undergoing major
pelvic surgery (gender and
age not specified)

Oral diclofenac and
intraarticular ropivacaine (39)
Oral diclofenac and
intraarticular saline (43)
Oral placebo and intraarticular
ropivacaine (36)
Oral placebo and intraarticular
saline (37)

•

General anesthesia plus IT
administration of morphine plus
either ropivacaine or
bupivacaine (12)
IT morphine combined with
bupivacaine (10)

Primary Outcome
Measure

Authors’ Conclusions

VAS scores

“In summary, intra-articular ropivacaine
injected after diagnostic day-case knee
arthroscopy performed under bupivacaine
spinal anesthesia was of no benefit at eight
hours and later postoperatively.”

Block
characteristics,
hemodynamic
changes, adverse
effects

“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.”

Hypotension, need
for additional
analgesics

“Our small retrospective review of combined
intrathecal high-dose opioid with local
anesthetic did not show any benefit for
postoperative analgesia or reduced opioid
side effect. If high-dose intrathecal opioid is
used for postoperative analgesia we do not
recommend the combination with intrathecal
local anesthetic. Since all our patients
receiving the combination of high-dose
intrathecal morphine with higher-dose local
anesthetics experienced significant
hypotension, we advise extreme caution if
this approach is chosen.”
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Author, Year,
Country

Reddy et al,
2013, India119

Reeves and
Skinner, 2009,
Australia175

Reinhardt et al,
2014, US120

Study Typea

Randomized,
double-blind,
controlled
study

–

Randomized,
double-blind
trial

Patient Population
(% male, age)

50 Patients undergoing
elective lower abdominal
surgery
• Ropivacaine (35%, mean
43.6 y ± 12.4)
• Bupivacaine (56%, mean
41.4 y ± 14.5)

61 Patients scheduled for
unilateral TKA
• Saline (40%, mean 72 y
± 10)
• Ropivacaine (42%, mean
67 y ± 9)

94 Patients undergoing
unilateral TKA
• Epidural plus femoral
nerve block (40.8%,
mean 67.9 y ± 10.9)
• Intraarticular (42.2%,
mean 66.6 y ± 10.1)

Intervention/Comparator
(No. of patients)

•
•

IT bupivacaine plus epidural
bupivacaine and fentanyl (25)
IT ropivacaine plus epidural
ropivacaine and fentanyl (25)

Intraarticular infusion with:
• Saline (30)
• Low-dose ropivacaine (14)
• High-dose ropivacaine (16)

Primary Outcome
Measure

Authors’ Conclusions

Onset and duration
of analgesia, onset
of motor blockade,
time for motor
recovery,
hemodynamic
variables

“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.”

Pain scores,
narcotic
consumption

“ In conclusion, we could identify no positive
benefit of intra-articular infusion of local
anaesthetic after total knee arthoplasty either
in our study or in the literature.”

Side effects,
analgesic profile,
complications,
functional recovery

“Given the results of this prospective,
double-blinded, randomized, controlled trial,
a continuous intraarticular infusion of
ropivacaine after TKA can be recommended
as a safe, effective alternative to epidural
analgesia plus single-injection FNB.
Surgeons should weigh improved analgesic
efficacy against delayed ambulation when
making the choice between these
approaches.”

One patient in the high-dose group
missed primary endpoint data

•
•

Epidural hydromorphone and
bupivacaine plus femoral nerve
block with bupivacaine (49)
Intraarticular ropivacaine
infusion (45)
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Author, Year,
Country

Rekhi et al, 2017,
India269

Rodola et al,
2001, Italy121

Rokhtabnak et al,
2015, Iran270

Study Typea

Randomized,
single-blind,
controlled
study

–

Clinical,
randomized,
double-blind
trial

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT ropivacaine plus intravenous
administration of:
• Dexmedetomidine (20)
• Midazolam (20)
• Saline (20)

Hemodynamic
changes; onset,
level, and duration
of sensory block;
onset and duration
of motor block;
level of sedation;
postoperative
analgesia; side
effects

“Intravenous dexmedetomidine prolonged
spinal anaesthesia, though midazolam did
not. It also provided sedation and additional
analgesia. Therefore, dexmedetomidine is
appropriate during spinal anaesthesia,
although heart rate needs to be monitored
cautiously.”

70 Patients scheduled to
undergo arthroscopic surgery
of the shoulder
• Ropivacaine (42.9%,
mean 36.9 y ± 13)
• Bupivacaine (54.3%,
mean 40.1 y ± 11.5)

IT analgesia with either:
• Ropivacaine (35)
• Bupivacaine (35)

VAS pain score,
request for
supplementary
analgesia

“In conclusion the long lasting satisfactory
analgesia, mainly after Ropivacaine
administration, seems to make this technique
available even for day-hospital or one daysurgery procedure (for this procedures PCA
has been proposed as well).”

40 Patients undergoing knee
arthroscopy surgery
• Ropivacaine (85%, mean
42.4 y ± 12.2)
• Ropivacaine plus
ketorolac (70%, mean
45.05 y ± 13.6)

Intraarticular anesthesia with either:
• Ropivacaine (20)
• Ropivacaine plus ketorolac (20)

VAS

“Addition of ketorolac to ropivacaine intraarticularly in arthroscopic knee surgery
enhances analgesic efficacy of local
anaesthetics and cause more sedation after
surgery.”

60 Patients undergoing lower
abdominal surgery
• Dexmedetomidine (75%,
mean 33.4 y ± 9.9)
• Midazolam (70%, mean
36.3 y ± 12.9)
• Saline (80%, mean 32.7
y ± 10.3)
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Author, Year,
Country

Rosaeg et al,
2001, Canada271

Rosen et al, 2010,
US176

Sagiroglu et al,
2009, Turkey272
Sagiroglu et al,
2012, Turkey334

Study Typea

Patient Population
(% male, age)

Randomized,
double-blind,
clinical trial

40 Patients undergoing sameday arthroscopic ACL repair
• Anesthesia before skin
incision (65%, mean
31.9 y ± 8.7)
• Anesthesia after surgery
(75%, mean 32.3 y ±
10.3)

Randomized
controlled trial

48 Patients scheduled for
elective primary unilateral
total knee arthroscopy
• Ropivacaine (20.8%,
mean 70.5 y)
• Placebo (29.2%, mean
71.2 y)

–

75 Patients undergoing
elective lower-extremity
surgery
• Ropivacaine (52%, mean
39.3 y ± 12.5)
• Ropivacaine plus
clonidine 15 μg (64%,
mean 43.0 y ± 15.0)
• Ropivacaine plus
clonidine 30 μg (40%,
mean 45.4 y ± 13.0)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Verbal pain scores,
morphine
consumption

“Preemptive, multimodal administration of
our 3-component analgesic drug combination
resulted in lower pain scores during the
initial stay in the PACU unit and lower
consumption of IV PCA morphine in the
PACU. However, pain scores were similar in
both groups on postoperative days 1, 3, and
7; thus, there was no measurable long-term
advantage associated with preemptive
multimodal drug administration.”

Intraarticular anesthesia with either:
• Ropivacaine (24)
• Placebo (24)

VAS scores,
adverse events, use
of narcotics

“Although intraarticular ropivacaine has been
shown to be efficacious in other studies as a
portion of a cocktail, we do not recommend
intraarticular ropivacaine alone for control of
postoperative pain following TKA using
general anesthesia.”

IT anesthesia with:
• Ropivacaine (25)
• Ropivacaine + clonidine 15 μg
(25)
• Ropivacaine + clonidine 30 μg
(25)

Mean arterial
pressure,
breathing, heart
rate and peripheral
oxygen saturation,
total amount of
ephedrine and
atropine used,
sensory and motor
block levels, level
of sedation, pain
level,
complications

“In summary, our study revealed that
clonidine can be added to ropivacaine for
spinal anesthesia in surgical interventions to
obtain deeper and longer sensory and motor
block. However, hypotension, bradycardia
and sedation should be monitored closely.”

Intravenous ketorolac, intraarticular
injection of ropivacaine, morphine,
and epinephrine, and femoral nerve
block, with ropivacaine administered
either:
• Before skin incision (20)
• After surgery (20)
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Author, Year,
Country

Sai Kaushik et al,
2018, India122

Said-Ahmed et al,
2008, Egypt273

Salhotra et al,
2016, India274

Study Typea

Randomized,
prospective
study

Patient Population
(% male, age)
60 Patients undergoing
arthroscopic knee surgery
• Ropivacaine (60%, mean
40 y ± 12.9)
• Bupivacaine (60%, mean
39.5 y ± 12.6)

Randomized,
prospective
study

80 Patients undergoing
orthopedic surgery
• Sodium chloride (70%,
mean 42 y ± 12)
• Magnesium sulphate
(65%, mean 47 y ± 11)

Randomized,
double-blind,
prospective
study

50 Patients undergoing
unilateral femur fractures
• Normal saline (gender
not specified, mean 39.2
y ± 12.2)
• Tramadol (gender not
specified, mean 37.8 y ±
10.7)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Intraarticular injection of either:
• Ropivacaine (30)
• Bupivacaine (30)

VAS score, time of
first analgesic
request, total
rescue analgesic

“Both ropivacaine and bupivacaine injected
intra-articularly have similar efficacy
statistically in relieving post-operative pain
in day-care arthroscopic knee surgery.”

IT ropivacaine, sufentanil, and either:
• Magnesium sulfate (40)
• Sodium chloride (40)

Onset and duration
of sensory block,
highest level of
sensory block and
time needed to
reach this block,
time for complete
motor recovery,
duration of spinal
anesthesia

“We conclude that intrathecal addition of
magnesium sulphate (50 mg) to spinal
anesthesia induced by ropivacaine-sufentanil
significantly delayed the onset of both motor
and sensory blockade but also prolonged the
duration of anesthesia without additional side
effects.”

IT ropivacaine plus either:
• Normal saline (25)
• Tramadol (25)

Hemodynamic
parameters,
sensory level,
motor block,
sedation, side
effects

“The addition of intrathecal tramadol 25 mg
to the isobaric ropivacaine does not alter the
block characteristics produced by intrathecal
ropivacaine alone.”

Authors’ Conclusions
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Author, Year,
Country

Samar et al, 2020,
India177

Samoladas et al,
2006, Greece123

Sanli et al, 2005,
Turkey275

Study Typea

Patient Population
(% male, age)

–

60 Patients who underwent
lower abdominal and lowerlimb surgical procedures
• Levobupivacaine
(gender not specified,
mean 37.83 y ± 16.51)
• Ropivacaine (gender not
specified, mean 38.50 y
± 12.97)
60 Patients scheduled for
elective knee arthroscopy
(75%, mean 33 y)

Prospective,
randomized
study

Randomized,
double-blind,
controlled
study

37 Patients scheduled for
cesarean delivery
• Saline (0%, mean 31.2 y
± 6.1)
• Fentanyl (0%, mean 32.4
y ± 5.8)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Spinal anesthesia with either:
• Levobupivacaine (30)
• Ropivacaine (30)

Onset and duration
of sensory and
motor block,
hemodynamic
parameters

“We can conclude that there is an earlier
onset of sensory and motor block and
prolonged duration of sensory and motor
block with intrathecal administration of 3-ml
0.5% isobaric levobupivacaine.
Haemodynamic parameters are more stable
with levobupivacaine. Adverse effects are
more common with ropivacaine.”

Intraarticular injection with
ropivacaine at a dose of either:
• 10 mL (30)
• 20 mL (30)

Vital signs, side
effects, VAS

“We believe that intraarticular use of
ropivacaine is effective to reduce postoperative pain minimising the use of
systematic analgesia.”

IT ropivacaine plus:
• Saline (17)
• Fentanyl (20)

Characteristics of
spinal block,
intraoperative
quality of spinal
anesthesia, time to
first feeling of
pain, time to first
request of
analgesics
postoperatively,
side effects, fetal
outcomes

“In conclusion, this study shows that the
addition of fentanyl 10 μg to hyperbaric
ropivacaine 15 mg for spinal anaesthesia
increased duration of complete analgesia and
effective analgesia in the early postoperative
period in patients undergoing caesarean
delivery, without increasing maternal or
neonatal side-effects.”
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Author, Year,
Country

Santanen et al,
2001, Finland196

Saran et al, 2018,
India124

Sarridou et al,
2011, Greece125

Seetharam and
Bhat, 2015,
India276

Study Typea

Prospective,
randomized,
double-blind
study

Prospective,
randomized
control study

–

Randomized
controlled,
double-blind
trial

Patient Population
(% male, age)

82 Patients who underwent
knee arthroscopy
• Saline (29.5%, mean
45.1 y ± 12.7)
• Ropivacaine (42.1%,
mean 39.7 y ± 11.9)

Intervention/Comparator
(No. of patients)

Intraarticular injection with either:
• Ropivacaine (44)
• Saline (38)

Primary Outcome
Measure

Authors’ Conclusions

VAS

“On the basis of the results of this study we
cannot recommend the use of an intraarticular injection of 20 ml of ropivacaine
0.5% for the relief of post-arthroscopy knee
pain. Further research is needed to find out
whether higher doses of ropivacaine under
similar circumstances would improve VAS
scores of postoperative knee pain.”

100 Patients undergoing
lower abdominal and lowerlimb surgeries
• Bupivacaine (54%, mean
35.4 y)
• Ropivacaine (52%, mean
34.42 y)

IT fentanyl plus either:
• Bupivacaine (50)
• Ropivacaine (50)

Upper and lower
spread of sensory
block, motor block

“We conclude that both bupivacaine and
ropivacaine with fentanyl 20 μg intrathecally
provide satisfactory anesthesia for lower limb
and lower abdominal surgeries. The spinal
anesthesia with ropivacaine 15 mg provides a
faster motor recovery as compared to
bupivacaine 10 mg, which is more suitable
for ambulatory surgery on lower limb and
lower abdominal region of approximately
two hours.”

27 Patients with chronic
shoulder pain
• Lidocaine (57%, mean
48.7 y)
• Ropivacaine (46%, mean
44.6 y)

Intraarticular injection with
betametasone plus either:
• Lidocaine (14)
• Ropivacaine (13)

Pain scores,
shoulder disability

“This study documents that intraarticular
injection of ropivacaine and betamethasone
provides better analgesia and functional
activity than lidocaine and betamethasone.”

IT ropivacaine plus either:
• Fentanyl (50)
• Saline (50)

Hemodynamics,
onset of sensory
and motor block,
peak level of
block, recovery
from motor block,
return of
micturition, side
effects

“The addition of fentanyl to ropivacaine
significantly prolongs the duration of
postoperative analgesia with clinically
insignificant influence on hemodynamics and
motor blockade with minimal side effects”

100 Patients undergoing
lower abdominial and lowerlimb surgery
• Fentanyl (66%, mean
39.9 y ± 11.4)
• Saline (72%, mean 40.5
y ± 11.3)
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Author, Year,
Country

Sell et al, 2005,
Finland277

Sethi, 2019,
India126

Shaban M et al,
2008, Egypt197

Study Typea

Patient Population
(% male, age)

Prospective,
randomized,
double-blind
study

41 Patients scheduled for hip
replacement surgery
• Levobupivacaine
(28.57%, mean 66.2 y)
• Ropivacaine (50%, mean
61.6 y)

Prospective,
randomized,
controlled trial

100 Patients undergoing
elective cesarean delivery
• Bupivacaine (0%, mean
25.65 y ± 3.42)
• Levobupivacaine (0%,
mean 25.46 y ± 4.16)
• Ropivacaine (0%, mean
26.77 y ± 3.53)

–

48 Patients assigned for hand
or forearm surgery
• Ropivacaine 0.2%
(64.29%, mean 36 ± 13
y)
• Ropivacaine 0.2% plus
magnesium sulfate
(68.75%, mean 35 y ±
12)
• Ropivacaine 0.5% (60%,
mean 37 ± 10 y)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT administration of either:
• Levobupivacaine (21)
• Ropivacaine (20)

MLAD

“In conclusion, continuous spinal anaesthesia
using an intraspinal catheter allowed the use
of small doses of local anaesthetic without
compromising patient comfort.”

Subarachnoid block with:
• Bupivacaine (32)
• Levobupivacaine (32)
• Ropivacaine (31)

Sensory and motor
block onset and
duration, first
analgesic request
time, recovery
time,
hemodynamic
parameters, side
effects

“The anaesthesia from a spinal block with 10
mg plain levobupivacaine or 15 mg plain
ropivacaine is comparable to the anaesthetic
effect of 10 mg hyperbaric bupivacaine in
elective caesarean deliveries.”

IVRA with:
• Ropivacaine 0.2% (14)
• Ropivacaine 0.2% plus
magnesium sulfate (16)
• Ropivacaine 0.5% (15)

Onset and recovery
of sensory block,
level and recovery
of motor block,
verbal pain-rating
score, side effects,
first analgesic
requirement,
analgesic
consumption

“The addition of magnesium sulphate 10% in
a dose of 750 mg to ropivacaine 0.2% (50
mg) has improved the quality of forearm
block during IVRA in terms of accelerating
the onset of sensory blockade as well as
motor loss and delayed the recovery of
sensation in the patients prolonging the
duration of analgesia thus decreasing the
postoperative analgesic consumption. We
recommend further investigation about the
optimum dose of ropivacaine used in
conjunction with magnesium.”
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Author, Year,
Country

Sharan et al,
2016, India278

Shashikala et al,
2019, India279

Study Typea

Patient Population
(% male, age)

Randomized,
double-blin,d
controlled
study

100 Patients undergoing
lower abdominal surgeries
• Clonidine (82%, mean
41.08 y ± 10.17)
• Fentanyl (80%, mean
42.24 y ± 10.26)

Randomized,
double-blind,
clinical study

90 Patients undergoing
elective infraumbilical
surgeries
• Dexmedetomidine
(53.3%, mean 39.43 y ±
13.464)
• Fentanyl (53.3%, mean
33.37 y ± 12.428)
• Control (43.3%, mean
33.50 y ± 9.347)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT ropivacaine and either:
• Clonidine (50)
• Fentanyl (50)

Onset and duration
of sensory and
motor block,
hemodynamic
parameters, quality
of surgical
analgesia, total
analgesia time,
sedation score, side
effects

“Ropivacaine when combined with either
clonidine or fentanyl provided an adequate
subarachnoid block for lower abdominal
surgeries. As an adjuvant, clonidine has
advantage over fentanyl as it increased the
duration of the subarachnoid block and the
postoperative analgesia.”

IT ropivacaine plus:
• Dexmedetomidine (30)
• Fentanyl (30)
• Control (30)

Onset, extent, and
duration of sensory
and motor block,
duration of rescue
analgesia,
hemodynamic
parameters, side
effects (such as
nausea and
vomiting), pruritus,
and shivering

“Addition of glucose to ropivacaine makes
the block dense. Addition of adjuvants such
as dexmedetomidine and fentanyl further
hastens the onset; prolong the postoperative
analgesia with minimal hemodynamic and
other side effects.”
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Author, Year,
Country

She et al, 2017,
China127

Study Typea

Prospective
controlled trial

Patient Population
(% male, age)

270 Patients undergoing
cesarean section, divided by
height
• Shorter group (0%,
mean 30.3 y ± 3.8)
• Taller group (0%, mean
30.1 y ± 3.9)

Intervention/Comparator
(No. of patients)
IT ropivacaine at dose of:
• 15 mg (30)
• 14 mg (30)
• 13 mg (30)
• 12 mg (30)
• 11 mg (30)
• 10 mg (30)
• 9 mg (30)
• 8 mg (30)
• 7 mg (30)

Primary Outcome
Measure

Authors’ Conclusions

Success or failure
of intrathecal block

“The taller and shorter patients did not
respond differently to modest intrathecal
doses of ropivacaine. However, a larger dose
of ropivacaine was associated with an
increased incidence of hypotension in shorter
patients compared to that in taller patients.”

Pain score,
duration of
analgesia

“In conclusion, our study showed that the
MED [median effective dose] of intrathecal
ropivacaine was significantly higher than that
of levobupivacaine to achieve a similar labor
analgesic target. Levobupivacaine exhibited a
trend toward being 20% more potent than
ropivacaine even when the comparison was
based on the mass of active molecules. This
discrepancy in potencies was not apparent
when higher (clinical) doses were used. We
also could not establish any other significant
difference between the block characteristics
rendered by these two agents at clinical doses
(2.5 and 3 mg) apart from a higher degree of
sensory block rendered by levobupivacaine.”

In each dosing group, 15 patients
came from the shorter patient group
and 15 came from the taller patient
group

Sia et al, 2005,
Singapore320

Double-blind
study

100 Patients in early labor
• Levobupivacaine (0%,
mean 27.4 y ± 5.7)
• Ropivacaine (0%, mean
26.8 y ± 4.8)

Spinal anesthesia with either:
• Levobupivacaine (50)
• Ropivacaine (50)
Each group was further divided into
doses of 1, 1.5, 2, 2.5, or 3 mg, with
10 patients per subgroup
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Author, Year,
Country

Singh et al, 2017,
India280

Singh et al, 2015,
India281

Singh et al, 2016,
India282

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

“Dexmedetomidine is a better intrathecal
adjuvant emerged as compared to
neostigmine due to faster onset of anesthesia,
better intra- and post-operative analgesia and
prolonged duration of motor and sensory
blockade without significant increase in
adverse effects.”

Randomized
controlled,
double-blind
study

75 Patients undergoing
elective orthopedic lowerlimb surgeries
• Ropivacaine (56%, mean
36.20 y ± 7.96)
• Ropivacaine with
dexmedetomidine (76%,
mean 32.72 y ± 8.39)
• Ropivacaine plus
neostigmine (80%, mean
36.40 y ± 7.73)

IT administration of:
• Ropivacaine (25)
• Ropivacaine and
dexmedetomidine (25)
• Ropivacaine and neostigmine
(25)

Time to achieve
T10 sensory block,
time to 2-segment
regression,
duration of
regression to L4,
maximum
modified Bromage
score, duration of
analgesia, adverse
events

Prospective,
randomizedcontrolled,
double-blind
trial

90 Patients undergoing lower
abdominal surgery
• Dexmedetomidine 5
mcg (40%, mean 36.83 y
± 11.32)
• Dexmedetomidine 10
mcg (46.7%, mean 32.37
y ± 14.68)
• Normal saline (56.7%,
mean 35.61 y ± 15.61)

IT ropivacaine plus:
• Dexmedetomidine 5 mcg (30)
• Dexmedetomidine 10 mcg (30)
• Normal saline (30)

Block
characteristics

“Among the investigated doses,
dexmedetomidine augments the efficacy of
intrathecal ropivacaine in a dose-dependent
manner, without any untoward side effects.”

IT ropivacaine plus:
• Sodium chloride (30)
• Buprenorphine (30)
• Fentanyl (30)

Onset and duration
of sensory and
motor block, time
to first analgesic
use, total dose or
rescue analgesic,
pain scores,
sedation scores,
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.”

Prospective,
double-blind,
randomized,
placebocontrolled
study

90 Patients undergoing lower
limb surgery
• Sodium chloride (63.3%,
mean 36.17 y ± 13.83)
• Buprenorphine (63.3%,
mean 40.67 y ± 12.67)
• Fentanyl (70%, mean 36
y ± 12.72)
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Author, Year,
Country

Sonbul et al,
2004, Egypt128

Soni et al, 2001,
US6

Spreng et al,
2010, Norway283

Study Typea

Patient Population
(% male, age)

–

73 Patients who underwent
abdominal hernia repair
(gender and age not
specified)

–

36 Patients requiring labor
analgesia
• Ropivacaine (0%, mean
30.7 y ± 1.4)
• Ropivacaine plus
sufentanil (0%, mean
29.9 y ± 1.4)

Prospective,
randomized
manner

99 Patients undergoing TKA
• Epidural analgesia
(33.3%, mean 65.8 y ±
10.1)
• LIA with IV placebo
injection (39.4%, mean
67.2 y ± 8.9)
• LIA with IV ketorolac
and morphine (39.4%,
mean 66.5 y ± 11.0)

Intervention/Comparator
(No. of patients)
IT administration of:
• Ropivacaine 11.25 mg (not
reported)
• Ropivacaine 15 mg (not
reported)
• Ropivacaine 18.75 mg (not
reported)
IT fentanyl plus:
• Ropivacaine 11.25 mg (not
reported)
• Ropivacaine 15 mg (not
reported)
• Ropivacaine 18.75 mg (not
reported)

IT administration of either:
• Ropivacaine (18)
• Ropivacaine plus sufentanil (18)

•
•
•

Epidural administration of
fentanyl, epinephrine, and
bupivacaine (33)
LIA with intraarticular
ropivacaine, epinephrine,
ketorolac, and morphine (33)
LIA with intraarticular
ropivacaine and epinephrine,
plus intravenous ketorolac and
morphine (33)

Primary Outcome
Measure

Authors’ Conclusions

Hemodynamic
assessment, extent
and duration of
sensory and motor
blockade

“Intrathecal ropivacaine 11.25 mg provides
adequate surgical anaesthesia for hernia
repair. Increasing the dose, intensifies
sensory block, improves the quality of
analgesia without haemodynamic
derangements but this was on the expense of
increasing the degree of motor blockade and
delaying ambulation and micturition. The
addition of 20 μg fentanyl to intrathecal
ropivacaine improves the quality of analgesia
and prolongs its duration.”

Hypotension, VAS
score, motor power
in lower limbs,
onset of analgesia,
sensation to cold
and pin prick,
duration of
analgesia, neonatal
Apgar scores

“Low dose ropivacaine provides effective
analgesia during labour via the intrathecal
route. It can be mixed with sufentanil in the
above-mentioned concentrations to improve
both the quality and duration of analgesia.
Fetal outcome remains favourable. It may
provide minimal or no motor block, to
facilitate ambulation.”

Pain scores,
morphine
consumption, side
effects, readiness
for hospital
discharge

“LIA with local adjuvants compared with
epidural analgesia results in reduced opioid
consumption, faster mobilization, and earlier
readiness for hospital discharge. Ketorolac
and morphine are more efficient when given
locally than systemically.”
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Author, Year,
Country

Srivastava et al,
2016, India284

Stroumpoulis et
al, 2015,
Greece285

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

“We concluded that addition of clonidine 30
mcg to ropivacaine 18 mg produced an early
and prolonged spinal anesthesia and decrease
the dose of postoperative analgesic
requirement.”

Randomized
double-blind
study

60 Patients scheduled for
elective lower-limb
orthopedic surgery
• Control (60%, mean
36.26 y ± 8.721)
• Clonidine (56.7%, mean
34.73 y ± 9.317)

IT ropivacaine and either:
• Control (30)
• Clonidine (30)

Block
characteristics,
hemodynamic
changes,
postoperative
analgesia, adverse
effects

Prospective,
randomized,
double-blind
sequential
allocation study

80 Patients scheduled for
elective cesarean delivery
• Needle aperture oriented
in a cephalad direction
(0%, mean 32.9 y ± 4.5)
• Needle aperture directed
caudally (0%, mean 30.9
y ± 5.5)

IT fentanyl plus ranging doses of
ropivacaine with needle aperture
oriented either:
• Cephalad direction (40)
• Caudally (40)

Pinprick, VAS,
need for rescue
bolus

“The orientation of the distal aperture of a
26-gauge Whitacre needle during induction
of spinal anesthesia for cesarean delivery
influences the ED50 of 0.75% ropivacaine.”

Sumikura et al,
2004, Japan286

Randomized,
prospective,
controlled
study

Sun et al, 2011,
China287

Prospective,
double-blind,
randomized,
controlled trial

40 Patients requesting labor
analgesia
• Disposable PCA (0%,
mean 30.7 y ± 5.3)
• Electronic PCA (0%,
mean 29.1 y ± 4.0)

IT ropivacaine plus sufentanil,
followed by epidural administration
of same solution via either:
• Disposable PCA device (20)
• Electronic PCA (20)

Anesthetic
requirement, pain
scores

“In conclusion, the present results implied
that a disposable PCA device could be an
alternative to an electronic PCA device for
labor analgesia. However, as the disposable
device does not have flexibility in setting the
regimen, an optimal regimen of labor
analgesia using the disposable device should
be further studied to provide the most
suitable device.”

144 Patients undergoing
elective cesarean delivery
(0%, age not specified)

IT ropivacaine and:
• Dextrose (36)
• 2.5 mcg sufentanil (36)
• 5 mcg sufentanil (36)
• 7.5 mcg sufentanil (36)

Pain scores,
duration of
complete analgesia

“In conclusion, the addition of 5 mcg
sufentanil to 11.25 mg ropivacaine appears to
be optimal, as it increases the efficacy of
spinal analgesia without increasing the
incidence of side effects.”
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Author, Year,
Country

Takada et al,
2009, Japan288

Tang et al, 2020,
China289

Tang et al, 2019,
China290

Study Typea

Patient Population
(% male, age)

Prospective,
randomized,
placebocontrolled,
double-blind
study

44 Patients who underwent
elective arthroscopic rotator
cuff repair
• Placebo (82%, mean 49
y ± 18)
• Intravenous flurbiprofen
(91%, mean 57 y ± 10)

Single-blind,
prospective,
randomized
study

60 Patients undergoing
elective cesarean section
• Ropivacaine (0%, mean
32 y ± 4)
• Ropivacaine and
dexmedetomidine (0%,
mean 32 y ± 5)

–

60 Patients scheduled for
lower-extremity fracture
surgery
• Vertical approach (60%,
mean 73.5 y ± 4.3)
• Lateral crypt (53%,
mean 72.2 y ± 5.6)

Intervention/Comparator
(No. of patients)

•
•

Placebo (22)
Intravenous flurbiprofen (22)

All patients received intraarticular
ropivacaine at end of surgery

Spinal anesthesia with either:
• Ropivacaine (30)
• Ropivacaine and
dexmedetomidine (30)

All patients received IT ropivacaine,
after the needle was used in either:
• Vertical approach (30)
• Lateral crypt (30)

Primary Outcome
Measure

Authors’ Conclusions

Pain scores, time to
first analgesic

“In conclusion, in patients undergoing
arthroscopic rotator cuff repair who received
intraarticular ropivacaine for basal analgesia,
those who also received pre-operative
intravenous flurbiprofen showed better
postoperative analgesia and less analgesic
consumption in the early postoperative
period than those who received intraarticular
ropivacaine alone.”

Level and onset of
sensory and motor
block

“In conclusion, under the conditions of the
present study, intrathecal dexmedetomidine
(5 μg) administered reduced the ED50 of
intrathecal hyperbaric ropivacaine by
approximately 18% for cesarean section in
healthy parturients under combined spinalepidural anesthesia.”

Puncture times,
sensory block
level, adverse
reactions

“In summary, the fine needle lateral recess
single spinal anesthesia that is performed
within less than 2 hours in elderly lowerextremity fracture surgery with low injury
risk and few neurological complications can
be adopted as a routine approach for
puncturing difficult patients who require
alternative anesthesia.”
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Author, Year,
Country

Taspinar et al,
2011, Turkey178

Tekin et al, 2005,
Turkey129

Teratani, 2020,
Japan321

Study Typea

Double-blind,
prospective,
single-center,
randomized
trial

–

Randomized,
double-blind
trial

Patient Population
(% male, age)

Primary Outcome
Measure

Authors’ Conclusions

IT fentanyl plus either:
• Ropivacaine (25)
• Levobupivacaine (25)

Sensory and motor
block
characteristics,
hemodynamic
changes, side
effects, number of
patients having
ability to stand and
walk at end of
operation, time to
first analgesic
requirement, time
to urination, time
to ambulation, time
to home discharge

“As the foregoing data show, we suggest that
both anesthetics can be used in the walking
spinal technique; however, levobupivacaine
is preferred because of its blocking
characteristics and longer time to first
analgesic requirement, even if its use is not
associated with a shorter home discharge
time.”

40 Patients scheduled for
carpal tunnel release
• Ropivacaine (40%, mean
41.7 y ± 9.3)
• Lidocaine (35%, mean
43.1 y ± 11.3)

IVRA with either:
• Lidocaine (20)
• Ropivacaine (20)

Verbal numerical
pain scores,
sensory block
onset and recovery
time, analgesic
consumption

“In conclusion, although both 0.25%
lidocaine and 0.1% ropivacaine are effective
and safe local anaesthetics, ropivacaine
provides prolonged and better analgesia than
lidocaine in IVRA for carpal tunnel release
of short duration. “

128 Patients who underwent
arthroscopic rotator cuff
repair (ARCR)
• Cocktail (60.9%, mean
64.2 y ± 10.2)
• Control (64.1%, mean
65.2 y ± 7.5)

Patients received injections into the
glenohumeral joint, subacromial
bursa, suprascapular nerve, and
anterior, middle, and posterior parts
of the deltoid muscle with either:
• Cocktail with ropivacaine,
morphine, epinephrine, and
betamethasone (64)
• Control with ropivacaine and
saline (64)

VAS pain scores,
need for
postoperative
diclofenac
suppositories and
buprenorphine
HCl, adverse
events (nausea,
infection, delayed
wound healing),
retear rate, passive
shoulder ROM

“We compared cocktail therapy and
ropivacaine after ARCR and found no
difference in results except for VAS score at
8, 16, and 24 hours postoperatively and
frequency of postoperative suppository use
without an apparent risk of infection or a
detrimental effect on tendon healing.”

50 Patients scheduled for
inguinal herniorrhaphy
• Ropivacaine (88%, mean
50.1 y ± 16.3)
• Levobupivacaine (80%,
mean 45.2 y ± 13.2)

Intervention/Comparator
(No. of patients)
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Author, Year,
Country

Toftdahl et al,
2007, Denmark198

Triantopoulos et
al, 2011,
Greece130

Uemura et al,
2019, Japan291

Study Typea

Prospective
randomized
trial

–

Prospective,
double-blind,
randomized
study

Patient Population
(% male, age)

77 Patients undergoing TKA
• Femoral nerve block
(41%, mean 72 y ± 9)
• Peri and intraarticular
infiltration and injection
(38%, mean 70 y ± 9)

200 Patients undergoing hip
fracture operation (gender
and age not specified)

48 Patients scheduled to
undergo lower limb surgery
• Intraarticular injection
(33%, mean 67.1 y ±
9.6)
• Continuous epidural
anesthesia (29%, mean
60.5 y ± 13.9)

Intervention/Comparator
(No. of patients)

•
•

Femoral nerve block with
ropivacaine (37)
Intraarticular catheter with
ropivacaine, ketorolac, and
epinephrine (40)

IT ropivacaine at a dose of either:
• 7.5 mg (not reported)
• 15 mg (not reported)

•
•

Intraarticular ropivacaine and
dexamethasone (24)
Continuous epidural anesthesia
with fentanyl and
levobupivacaine (24)

Primary Outcome
Measure

Authors’ Conclusions

Quality of
analgesia,
mobilization in
postoperative
period

“In conclusion, infiltration with multimodal
drugs followed by postoperative intraarticular
bolus injections seems to provide a good
quality of analgesia after TKA, without
increased risks. Further studies are needed to
clarify the composition and dose of the
analgesic solution. Also, it is not known
whether patients might benefit from
subsequent bolus injections beyond the
morning of the first postoperative day.”

Time to sensory
block,
hemodynamic
stability

“Administration of low dose ropivacaine
offers greater haemodynamic stability
comparing to standard dose in this group of
patients. In practice, there is no need of use
of vasoconstrictive agents due to absence of
hypotension, while a significant decrease in
recovery time post anesthesia was noted.”

Incidence and
severity of
postoperative
nausea and
vomiting (PONV),
complete response
rates, pain scores

“In conclusion, the use of single-injection
intraarticular anesthesia following lower limb
surgery did not prevent PONV more than
continuous epidural anesthesia in this study.
However, the greater simplicity, safety, and
cost effectiveness of the intraarticular
technique is apparent. Therefore, further
studies are needed to further decrease the
incidence of PONV.”
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Author, Year,
Country

Ulker et al, 2010,
Turkey131

Valsamidis et al,
2013, Greece292

Study Typea

Prospective
randomized
study

–

Patient Population
(% male, age)

60 Patients scheduled for
transurethral surgical
procedures
• Spinal anesthesia
(gender not specified,
mean 69.0 y ± 3.2)
• Epidural anesthesia
(gender not specified,
mean 70.0 y ± 4.9)
• Low dose spinal
anesthesia (gender not
specified, mean 71.0 y ±
2.6)

50 Patients scheduled for
elective vaginal
hysterectomy (0%, age not
specified)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Ropivacaine and fentanyl as:
• Spinal anesthesia (20)
• Epidural anesthesia (20)
• Low-dose spinal anesthesia (20)

Blood pressure,
heart rate,
peripheral oxygen
saturation, time to
onset of thoracic
(T)-10 dermatome,
two-segment
sensorial block
regression time,
full recovery of
sensorial block,
maximum motor
blockade levels,
motor blockade
regression time,
additional
analgesic
administration,
patient comfort,
and complications

“In conclusion, an adequate sensory level can
be reached without episodes of serious
hypotension using ropivacaine in
combination with fentanyl. Epidural
administration of 15mL of plain ropivacaine
plus 25 μg of fentanyl was associated with
less motor block than the other groups.
Adequate operative anesthesia without any
major side effects can be elicited with lowdose intrathecal administration of 10 mg of
hyperbaric ropivacaine in combination with
25 μg of fentanyl.”

Mean local
anesthetic dose

“The orientation of the eye of a 26-gauge
Sprotte needle during induction of intrathecal
anaesthesia for VH [vaginal hysterectomy]
influences the MLAD of 0.75% ropivacaine.
When intrathecal anaesthesia is used for VH,
the dose of local anaesthetic must be chosen
according to the direction cephalic or caudal
of the hole on the Sprotte needle and when
different doses are compared, the direction of
the needle hole must be known.”

All patients received IT ropivacaine
and fentanyl with needle directed
either:
• Caudually (not reported)
• Cephalically (not reported)
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Author, Year,
Country

Van de Velde et
al, 2009,
Belgium293

Van de Velde et
al, 2007,
Belgium199

Study Typea

Randomized,
double-blind,
placebocontrolled trial

Double-blind,
randomized
trial

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

70 Patients in labor
• Placebo (0%, mean 27.6
y ± 4.9)
• Epidural clonidine and
neostigmine (0%, mean
28.9 y ± 4.5)

IT ropivacaine and sufentanil, plus
epidural administration of either:
• Placebo (35)
• Clonidine and neostigmine (35)

Duration of spinal
analgesia, local
anesthetic
consumption,
number of patients
delivering without
additional epidural
analgesia

“In conclusion, this study illustrates that the
duration of initial spinal analgesia can be
successfully prolonged by the administration
of epidural clonidine and neostigmine. The
results of the present trial should stimulate
further research to determine the place of
epidural neostigmine and clonidine in
providing labour epidural analgesia. Larger
trials are required to determine the safety of
both drugs in obstetric patients.”

433 Patients in active labor
• Bupivacaine (0%, mean
29.0 y ± 5.1)
• Ropivacaine (0%, mean
30.2 y ± 4.5)
• Levobupivacaine (0%,
mean 29.9 y ± 4.3)

IT sufentanil plus either:
• Bupivacaine at: 1 mg (13), 1.5
mg (15), 2.5 mg (21), 3 mg (21),
or 3.5 mg (25)
• Ropivacaine at: 1 mg (10), 1.5
mg (9), 2 mg (17), 2.5 mg (18),
3 mg (19), or 3.5 mg (19)
• Levobupivacaine at: 1 mg (12),
1.5 mg (17), 2 mg (14), 2.5 mg
(11), 3 mg (17), or 3.5 mg (22)

VAS score

“This study also showed that, if patients are
in well established labor, much higher
intrathecal doses are required to guarantee
rapid onset analgesia than what is commonly
used. Future trials, designed to evaluate the
incidence of side effects related to the local
anesthetic used, can use the current results to
compare equipotent doses.”
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Author, Year,
Country

van Kleef et al,
1994, the
Netherlands132

Varun et al, 2012,
India133

Study Typea

–

Randomized,
double-blind,
controlled
study

Patient Population
(% male, age)

40 Patients scheduled for
minor lower-limb surgery
• 0.5% ropivacaine (55%,
mean 38 y ± 16)
• 0.75% ropivacaine
(60%, mean 39 y ± 16)

100 Patients scheduled for
lower-limb and lower
abdominal surgeries
• Bupivacaine (62%, mean
38.48 y ± 13.26)
• Ropivacaine (50%, mean
37.20 y ± 13.85)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• 0.5% ropivacaine (20)
• 0.75% ropivacaine (20)

IT fentanyl plus either:
• Bupivacaine (50)
• Ropivacaine (50)

Primary Outcome
Measure

Authors’ Conclusions

Onset and duration
of analgesia

“In conclusion, the results of this study show
that ropivacaine has good analgetic
properties in the two concentrations used.
Both solutions resulted in a highly variable
spread of analgesia. A reliable motor block
was only obtained with the 0.75% solution.
Furthermore, the duration of analgesia and
the duration of motor block are clearly
dependent on the concentration of
ropivacaine. Spinal anesthesia with 0.75%
ropivacaine provides the most satisfactory
conditions for lower limb surgery of
intermediate duration, whereas 0.5%
ropivacaine could be suitable for
transurethral procedures or minor orthopedic
surgery when the degree of motor block is
not of critical importance.”

Onset and extent of
sensory block,
degree of motor
block, duration of
analgesia,
hemodynamic
parameters

“We conclude that intrathecal administration
of ropivacaine-fentanyl has faster onset and
faster regression of sensory block, delayed
onset but comparable regression of motor
block and shorter duration of analgesia as
compared to intrathecal bupivacainefentanyl. The bupivacaine-fentanyl group is
associated with increased episodes of
hypotension as compared to ropivacainefentanyl combination administered
intrathecally.”
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Author, Year,
Country

Velickovic and
Leicht, 2004,
US134

Vintar et al, 2005,
Slovenia150
Vintar et al, 2010,
Slovenia335

Study Typea

Patient Population
(% male, age)

Case reports

2 Patients with peripartum
cardiomyopathy presenting
in congestive heart failure for
emergent cesarean section
(0%, range 28-30 y)

Prospective,
randomized,
double-blind
study

38 Patients scheduled for
elective arthroscopically
assisted ACL reconstruction
• Ropivacaine and
morphine (76.9%, mean
35 y ± 6)
• Ropivacaine, morphine,
and ketorolac (84.6%,
mean 27 y ± 9)
• Control (83.3%, mean
30 y ± 7)

Intervention/Comparator
(No. of patients)

•
•

Continuous spinal anesthesia of
bupivacaine and fentanyl (1)
IT administration of ropivacaine,
fentanyl, and morphine (1)

Intraarticular patient-controlled
regional analgesia with either:
• Ropivacaine and morphine (13)
• Ropivacaine, morphine, and
ketorolac (13)
• Placebo (12)

Primary Outcome
Measure

Authors’ Conclusions

Success of block,
hemodynamic
parameters

“We believe that continous spinal anesthesia
and combined spinal-epidural anesthesia can
be successfully employed for patients with
peripartum cardiomyopathy. These
techniques should be considered an
anesthetic option, and probably the option of
choice, for patients with peripartum
cardiomyopathy and other significant cardiac
diseases, provided that the anesthesia
personnel have sufficient experience with
these techniques.”

Pain scores, patient
satisfaction, daily
morphine
consumption

“We conclude that intraarticular patientcontrolled regional analgesia provides
effective pain relief after anterior cruciate
ligament reconstruction. The combination of
intraarticular ropivacaine, morphine, and
ketorolac was superior to control or to a
combination of ropivacaine and morphine.”
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Author, Year,
Country

Wang et al, 2018,
China135

Study Typea

Randomized,
controlled trial

Patient Population
(% male, age)

405 Patients undergoing
elective cesarean delivery
• BMI < 25 (0%, mean 30
y ± 4)
• 25 ≤ BMI < 30 (0%,
mean 31 y ± 4)
• BMI ≥ 30 (0%, mean 30
y ± 4)

Intervention/Comparator
(No. of patients)
IT ropivacaine at dose of:
• 7 mg (45)
• 8 mg (45)
• 9 mg (45)
• 10 mg (45)
• 11 mg (45)
• 12 mg (45)
• 13 mg (45)
• 14 mg (45)
• 15 mg (45)

Primary Outcome
Measure

Authors’ Conclusions

Success or failure
of intrathecal block

“Spinal ropivacaine dose requirements were
similar in the normal BMI range. However,
higher doses of spinal ropivacaine were
associated with an increased incidence and
severity of hypotension in obese patients
compared with that in non-obese patients.”

For each dosage subgroup, 15
patients came from each BMI group

Wang et al, 2019,
China136

Wang et al, 2016,
China294

–

480 Patients undergoing
cesarean section
• Ropivacaine (0%, mean
29.3 y ± 3.4)
• Bupivacaine (0%, mean
30.6 y ± 2.9)

Spinal anesthesia with either:
• Ropivacaine (240)
• Bupivacaine (240)

Onset and duration
of sensory and
motor block, vital
signs,
hemodynamics

“In conclusion, despite that ropivacaine and
bupivacaine are efficient in anesthesia in the
CSEA in the caesarean section, ropivacaine
is more recommended for little influence on
the hemodynamics, shorter duration of
sensory block and motor block and low
incidence rate of adverse reactions, which are
conducive to the recovery and also safe to the
patients.”

–

60 Patients undergoing
elective TURP
• Oxycodone (100%,
mean 71.5 y ± 9.3)
• Saline (100%, mean 69.1
y ± 10.2)

All patients received IT ropivacaine
and fentanyl, plus intravenous
administration of either:
• Oxycodone (30)
• Saline (30)

Sensory and motor
block,
hemodynamic
values, tramadol
consumption,
adverse effects

“In conclusion, preoperative intravenous
oxycodone can prolong the effect of
ropivacaine-fentanyl spinal anesthesia
without causing an increase of side effects.”
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Author, Year,
Country

Wang et al, 2017,
China322

Wang et al, 2013,
China137

Wang et al, 2015,
China295

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Prospective,
double blind,
randomized,
dose-response
trial

60 Patients undergoing
elective hip replacement
surgery
• Bupivacaine (43%, mean
74.9 y ± 8.6)
• Ropivacaine (67%, mean
72.4 y ± 7.3)

Prospective,
randomized,
double-blind
study

80 Patients undergoing
isolated ACL reconstruction
• Saline (85%, mean 30.8
y ± 8.8)
• Ropivacaine and
sufentanil (75%, mean
27.9 y ± 9.5)
• Ropivacaine (90%, mean
29.3 y ± 8.1)
• Sufentanil (85%, mean
29.8 y ± 9.1)

Intraarticular injection with:
• Saline (20)
• Ropivacaine and sufentanil (20)
• Ropivacaine (20)
• Sufentanil (20)

99 Patients undergoing
elective cesarean deliver
• Lateral needle and
lateral patient (0%, mean
29.5 y ± 3.3)
• Lateral needle and
supine patient (0%,
mean 29.1 y ± 3.6)
• Cephalad needle and
supine patient (0%,
mean 29.3 y ± 3.8)

All patients received IT ropivacaine
and sufentanil with the needle and
patient in different orientations:
• Lateral needle and lateral patient
(33)
• Lateral needle and supine patient
(33)
• Cephalad needle and supine
patient (33)

–

Spinal anesthesia with either:
• Bupivacaine (30)
• Ropivacaine (30)

Primary Outcome
Measure

Authors’ Conclusions

Onset and
regression of motor
and sensory block

“Our study showed that the hypobaric local
anesthetics dose required for USpA
[unilateral spinal anesthesia] is low in
geriatric patients undergoing hip replacement
surgery. The ED50 of 0.5% hypobaric
bupivacaine USpA was 4.66 mg (95% CI:
4.69–4.63 mg) and that of 0.5% hypobaric
ropivacaine USpA was 6.43 mg (95% CI:
6.47–6.39 mg) in geriatric patients (age ≥70
years) undergoing hip replacement surgery.”

Pain scores

“Intra-articular injection of opioid
(sufentanil), local anaesthetic (ropivacaine)
or combination of these two kinds of drugs
could significantly reduce the pain, following
the reconstruction of anterior cruciate
ligament and could improve the sleep quality
and rehabilitation ability. The combined
opioid and local anaesthetic provided better
anaesthetic effect than using sufentanil or
ropivacaine alone.”

Reduction in
ephedrine
requirement

“Our study shows that maternal position
during the induction of anesthesia influences
the development of hypotension during
cesarean delivery. On the basis of our
findings, for satisfactory nerve block and
good hemodynamic stability, we recommend
directing the bevel of the Whitacre needle
laterally and maintaining the patient in the
full left-lateral position until the start of the
surgery.”
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Author, Year,
Country

Whiteside et al,
2003, UK200

Whiteside et al,
2001, UK296

Study Typea

Patient Population
(% male, age)

–

40 Patients undergoing lower
abdominal, perineal or lowerlimb surgery
• Ropivacaine (55%, mean
51 y)
• Bupivacaine (45%, mean
56 y)

–

40 Patients undergoing lower
abdominal, perineal or lowerlimb surgery
• Glucose 10 mg/mL
(45%, mean 52 y)
• Glucose 50 mg/mL
(20%, mean 58 y)

Intervention/Comparator
(No. of patients)

Spinal anesthesia with either:
• Ropivacaine (20)
• Bupivacaine (20)

All patients received IT ropivacaine
in either:
• Glucose 10 mg/mL (20)
• Glucose 50 mg/mL (20)

Primary Outcome
Measure

Authors’ Conclusions

Level and duration
of sensory block,
intensity and
duration of motor
block, time to
mobilize and
micturate

“In conclusion, a solution of ropivacaine that
is hyperbaric relative to cerebrospinal fluid
can be used to provide reliable spinal
anaesthesia that is comparable to that with
hyperbaric bupivacaine in terms of quality of
block, but with a shorter recovery profile.
The key issue is the difference in the clinical
profile of the block (onset, extent, suitability
for surgery, duration) produced, not the
relative potencies of the two drugs. However,
further work is required to evaluate the role
of hyperbaric ropivacaine for surgical
procedures of short-to-intermediate duration,
particularly in the ambulatory setting.”

Characteristics of
sensory and motor
block

“In conclusion, the addition of glucose to
clinically relevant concentrations of
ropivacaine can provide reliable spinal
anaesthesia of intermediate duration. Further
comparative work with bupivacaine is
required using clinical effect as a measure of
outcome, and not duration of action as a
measure of potency, to define the role of this
drug for spinal anaesthesia.”
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Author, Year,
Country

Wong et al, 2003,
China138

Wong et al, 2004,
China139

Study Typea

Randomized,
open-label
study

Randomized,
open-label
clinical trial

Patient Population
(% male, age)

40 Patients undergoing
cesarean section
• Ropivacaine 2.5 mL
(0%, mean 30.5 y ± 5.8)
• Ropivacaine 3 mL (0%,
mean 30.0 y ± 6.0)

40 Patients undergoing
lower-limb and lower
abdominal surgery
• Ropivacaine 3.5 mL
(55%, mean 43.8 y ±
14.8)
• Ropivacaine 4.5 mL
(80%, mean 43.3 y ±
14.3)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT ropivacaine at a dose of either:
• 2.5 mL (20)
• 3 mL (20)

Time at onset of
sensory block,
maximum cephalic
sensory spread,
maximum number
of blocked
segments, time to
maximum sensory
block, duration of
sensory block, time
at onset of
complete motor
block, duration
until complete
recovery

“We concluded that for Cesarean section in
Chinese parturients either 18.75 mg (2.5 mL)
or 22.5 mg (3 mL) 0.75% glucose-free
ropivacaine can provide a spinal anesthesia
of the same efficacy and safety.”

IT ropivacaine at a dose of either:
• 3.5 mL (20)
• 4.5 mL (20)

Time to onset of
sensory blocks,
maximum sensory
cephalad spread,
time to maximum
sensory block,
maximum number
of blocked
segments, duration
of sensory block,
time to onset of
complete motor
block, duration
until complete
motor block
recovery

“We found that 26.25 mg (3.5 mL) and 33.75
mg (4.5 mL) were equally effective and safe
in Chinese patients undergoing spinal
anesthesia for lower limb and lower
abdominal surgery.”
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Author, Year,
Country

Xiao et al, 2015,
China179

Xie et al, 2013,
China297

Xu et al, 2019,
China201

Study Typea

Randomized,
double-blind,
dose-ranging
study

–

Pilot-controlled
clinical study

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

75 Patients undergoing
elective cesarean delivery
• Ropivacaine 6 mg (0%,
mean 32.3 y ± 5.2 y)
• Ropivacaine 8 mg (0%,
mean 29.5 y ± 3.1)
• Ropivacaine 10 mg (0%,
mean 29.3 y ± 3.3)
• Ropivacaine 12 mg (0%,
mean 31.1 y ± 4.5)
• Ropivacaine 14 mg (0%,
mean 32.5 y ± 5.2)

IT sufentanil plus ropivacaine at dose
of:
• 6 mg (15)
• 8 mg (15)
• 10 mg (15)
• 12 mg (15)
• 14 mg (15)

40 Patients with sleep apnea
undergoing for
uvulopalatopharyngoplasty
(UPPP)
• Saline (80%, mean 48.6
y ± 5.7)
• Parecoxib (90%, mean
47.8 y ± 5.2)

Incision-local block with
subcutaneous ropivacaine plus
intravenous administration of either:
• Saline (20)
• Parecoxib (20)

60 Patients undergoing
shoulder arthroscopy
(38.33%, mean 52.5 y ± 7.9)

Intraarticular injection with either:
• Ropivacaine, morphine, and
triamcinolone acetonide (30)
• Ropivacaine, morphine,
triamcinolone acetonide, and
ketorolac (30)

Primary Outcome
Measure

Authors’ Conclusions

Success or failure
of spinal anesthesia

“In summary, the present study demonstrated
that the ED50 and ED95 of intrathecal
ropivacaine for cesarean delivery in patients
with scarred uterus were 8.28 mg and 12.24
mg when co‐administered with intrathecal 5
μg sufentanil. And if a low dose of
intrathecal ropivacaine were used, a CSEA
technique should be utilized. Additionally,
we do not recommend this local anesthetic
for emergent cesarean delivery, but it has
advantages to be used for ambulatory
patients.”

VAS, adverse
reactions

“Intravenous parecoxib combined with
incision-local ropivacaine provided effective
postoperative analgesia for patients with
obstructive sleep apnoea syndrome,
undergoing UPPP.”

VAS, morphine
consumption, time
to first analgesic
request

“The current study shows that the
combination of ketorolac and a multimodal
drug regime (ropivacaine, morphine, and
triamcinolone acetonide) leads to improved
post-surgical painscores, but further
prospective controlled trials are necessary to
allow for definite treatment
recommendations.”
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Author, Year,
Country

Xu et al, 2011,
China140

Xu et al, 2015,
China141

Xu et al, 2018,
China142

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

–

52 Patients undergoing lower
limb surgery (gender and age
not specified)

IT ropivacaine at a concentration of:
• 0.5% (not reported)
• 0.4% (not reported)

ED50 of
ropivacaine

“We conclude that the efficacy of intrathecal
ropivacaine for lower limb surgery was
influenced by the concentration of local
anesthetic, the relative potency ratio of
intrathecal 0.4% and 0.5% ropivacaine was
0.75.”

–

50 Patients undergoing knee
arthroscopy
• Isobaric ropivacaine
(80%, mean 31.9 y ±
8.4)
• Hyperbaric ropivacaine
(76%, mean 32.2 y ±
7.9)

Spinal anesthesia with either:
• Isobaric ropivacaine (25)
• Hyperbaric ropivacaine (25)

Bilateral loss of
pinprick sensation,
adequate motor
block, drug
consumption

“We conclude that the ED50 of 0.5%
hyperbaric ropivacaine is less than that of
0.5% isobaric ropivacaine in subarachnoid
block anesthesia for knee arthroscopy.”

100 Patients undergoing
elective cesarean section
• Ropivacaine 7 mg (0%,
mean 26 y ± 6)
• Ropivacaine 9 mg (0%,
mean 26 y ± 5)
• Ropivacaine 11 mg (0%,
mean 25 y ± 5)
• Ropivacaine 13 mg (0%,
mean 26 y ± 4)
• Ropivacaine 15 mg (0%,
mean 25 y ± 6)

IT sufentanil plus ropivacaine at a
dose of:
• 7 mg (20)
• 9 mg (20)
• 11 mg (20)
• 13 mg (20)
• 15 mg (20)

Sensory block
level

“Under the conditions of the present study,
the ED95 of intrathecal hyperbaric
ropivacaine for successful spinal anesthesia
for cesarean section in healthy parturient
receiving prophylactic infusion of
phenylephrine was 15.2mg.”

Randomized,
double-blind,
dose-ranging
study
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Author, Year,
Country

Xu et al, 2017,
China298

Study Typea

Prospective,
randomized
study

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

88 Patients undergoing
cesarean section
• Sitting position (0%,
mean 31 y ± 4)
• Left lateral position (0%,
mean 30 y ± 4)
• Right lateral position
(0%, 30 y ± 4)

IT ropivacaine and the patient in one
of the following positions:
• Sitting (29)
• Left lateral (29)
• Right lateral (30)

•
Yaeger et al,
2017, US323

Yegin et al, 2005,
Turkey299

Yoo et al, 2018,
Korea336

Double-blind,
randomized,
placebocontrolled trial

150 Patients presenting to the
emergency department with
headache (24%, range 7.7617.8 y)

Randomized,
double-blind,
controlled
study

31 Patients undergoing
TURP
• Saline (100%, mean 53 y
± 18)
• Fentanyl (100%, mean
58 y ± 16)

–

50 Patients who underwent
plating for mid-shaft and
distal clavicular fractures
• Surgical-site injection
(72%, mean 43.0 y ±
15.5)
• No surgical-site
injection (60%, mean
43.1 y ± 13.9)

No treatment (50)

Bilateral intramuscular paracervical
injections with either:
• Ropivacaine (50)
• Saline (50)

IT ropivacaine plus either:
• Saline (16)
• Fentanyl (15)

•
•

No surgical-site injection (25)
Surgical-site injection of
epinephrine HCl, morphine
sulfate, and ropivacaine HCl
(25)

Primary Outcome
Measure

Authors’ Conclusions

Blood pressure

“As compared to the lateral positions, CSEA
with hypobaric ropivacaine in the sitting
position is more likely to cause hypotension
and excessively high block level.”

Proportion of
children
discharged with
adequate pain
relief without
additional therapy

“In summary, we failed to find a 30%
difference in our primary outcome between
ropivacaine versus normal saline solution
injections for treatment of pediatric headache
in a tertiary care pediatric ED. Both saline
solution and ropivacaine were effective for
approximately one third of patients.”

Onset and recovery
times of sensory
block, degree and
recovery times of
motor block, side
effects

“In conclusion, this study shows that in
patients undergoing TURP the addition of
fentanyl 25 mcg 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 sideeffects.”

VAS scores

“After internal fixation of the clavicular
fracture, surgical-site, multimodal drug
injection relieved pain effectively on the day
of surgery without any complications.
Therefore, we believe that surgical-site,
multimodal injection is a safe and effective
method for pain management after internal
fixation of a clavicular fracture.”
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Author, Year,
Country

Zaralidou et al,
2007, Greece202

Zhang et al, 2017,
China300

Zhao et al, 2018,
China143

Study Typea

Patient Population
(% male, age)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

Number of days
until pain returned
to baseline pain
score

“We conclude that the newer long-acting
local anesthetics levobupivacaine and
ropivacaine are equally effective, when
trigger point injections with local anesthetics
are used as treatment modality for myofascial
pain syndrome. However, the lower final
pain score observed with levobupivacaine
might render the latter preferable to
ropivacaine for trigger point injection,
because of the chronic nature of the
syndrome and the need of multiple injections.
Further studies are necessary to compare
similar concentrations of bupivacaine and
levobupivacaine, with respect to the
influence of chirality on pain during
intramuscular injections and also to evaluate
differences among ropivacaine, bupivacaine
and levobupivacaine, regarding their
potential myotoxic effect.”

Prospective
randomized,
double-blind
study

68 Patients suffering from
myofascial pain syndromes
• Levobupivacaine
(41.1%, mean 40.61 y ±
5.96)
• Ropivacaine (47.1%,
mean 39.44 y ± 5.25)

Trigger point intramuscular injection
with either:
• Levobupivacaine (34)
• Ropivacaine (34)

Prospective
study

60 Patients undergoing
elective cesarean section
• Saline (0%, mean 26.6 y
± 3.2)
• Phenylephrine (0%,
mean 27.4 y ± 4.1)

IT fentanyl plus varying doses of
ropivacaine in addition to
intravenous:
• Saline (30)
• Phenylephrine (30)

Effect of spinal
anesthesia

“The ED50 of intrathecal hyperbaric
ropivacaine is 7.2mg when phenylephrine is
prophylactic infused to prevent spinal
induced hypotension in cesarean section, and
more ropivacaine demands on spinal
anesthesia for cesarean section.”

Randomized,
double-blind
clinical trial

94 Patients receiving labor
analgesia
• Bupivacaine (0%, mean
24.15 y ± 2.84)
• Ropivacaine (0%, mean
25.38 y ± 4.18)

IT fentanyl plus either:
• Bupivacaine (46)
• Ropivacaine (48)

Duration of
analgesia, VAS
score, need for
patient-controlled
analgesia

“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.”
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Author, Year,
Country

Zheng et al, 2015,
China144

Zheng et al, 2020,
China145

Zhu et al, 2019,
China146

Study Typea

Prospective,
randomized,
double-blind
investigation

Prospective,
randomized,
parallel group,
triple-blind
clinical trial

Randomized,
double-blind
study

Patient Population
(% male, age)
80 Patients undergoing
elective cesarean delivery
• Ropivacaine 7.5 mg
(0%, mean 28 y ± 3)
• Ropivacaine 9.0 mg
(0%, mean 28 y ± 4)
• Ropivacaine 10.5 mg
(0%, mean 29 y ± 4)
• Ropivacaine 12.0 mg
(0%, mean 30 y ± 5)

Intervention/Comparator
(No. of patients)

Primary Outcome
Measure

Authors’ Conclusions

IT sufentanil plus ropivacaine at dose
of:
• 7.5 mg (20)
• 9.0 mg (20)
• 10.5 mg (20)
• 12 mg (20)

Efficacy of
analgesia, block
characteristics

“The results show that the ED95 of
intrathecal hyperbaric ropivacaine
coadministered with sufentanil 5 μg for
cesarean delivery was 11.4 mg. The addition
of sufentanil could significantly reduce the
dosage of ropivacaine.”

60 Patients scheduled for
selective lower-extremity
surgery
• 0.75% Ropivacaine
(43.3%, mean 48.70 y ±
15.428)
• 0.5% Ropivacaine
(56.7%, mean 47.47 y ±
13.940)

Varying doses of IT ropivacaine at a
concentration of either:
• 0.75% (30)
• 0.5% (30)

Highest level of
sensory block, time
to reach the T10
sensory block,
duration for
sensory blocks
higher than T10,
highest plane for
sensory block,
onset time and
duration for motor
block

“In real-time ultrasound-guided intraspinal
anesthesia for lower extremity surgery, both
0.75% and 0.5% ropivacaine provide
satisfactory anesthesia. Our results suggest
that shortened motor block duration can hold
benefits for patients including earlier
mobilization and a quicker rehabilitation
process.”

492 Patients underwent
elective cesarean delivery
(0%, age not specified)

IT ropivacaine at dose of:
• 10 mg (94)
• 12 mg (98)
• 14 mg (100)
• 16 mg (100)
• 18 mg (100)

Successful spinal
sensory and motor
blocks, adequate
anesthesia for
surgery

“The dose of 14 mg of hyperbaric
ropivacaine for spinal anesthesia can provide
a satisfying anesthetic effect, with fewer
occurrences of intraoperative adverse events
during a cesarean delivery for Chinese
women.”

Abbreviations: –, not provided; ACL, anterior cruciate ligament; BMI, body mass index; CNS, central nervous system; C/S, cesarean section; CSE, combined
spinal-epidural; CSEA, combined spinal-epidural analgesia; CSPA, continuous spinal anesthesia; ED, effective dose; EMLA, lidocaine and prilocaine topical;
FICB, fascia iliaca compartment block; FNB, femoral nerve block; IA, intraarticular; IQR, interquartile range; IT, intrathecal; IV, intravenous; IVRA,
intravenous regional anesthesia; LA, local anesthesia; LIA, local intraarticular/infiltration analgesia; MDC, multimodal drug cocktail; MLAD, minimum local
analgesic dose; MRA, magnetic resonance arthrography; MRI, magnetic resonance imaging; NGF, nerve growth factor; NRS, numerical rating scale; PACU,
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postanesthesia care unit; PCA, patient-controlled analgesia; PCEA, patient-controlled epidural analgesia; PCIA, patient-controlled intravenous analgesia; PCS,
patient comfort scale; PCSA, patient-controlled subcutaneous analgesia; ROM, range of motion; SA, spinal anesthesia; THA, total hip arthroplasty; TKA, total
knee arthroplasty; TPI, trigger point injection; TURP, transurethral resection of prostate; VAPS, Visual Analog pain score; VAS, Visual Analog Scale.
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Appendix 3.1. Survey instrument for professional medical associations

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 patientspecific prescription)

o

o

o

2. Do you prescribe or administer ropivacaine hydrochloride to your patients?
o Yes
o No
3. Do you prescribe or administer ropivacaine hydrochloride by any of the following dosage forms
and/or routes of administration? (check all that apply)
o Epidural
o Infiltration
o Intra-articular
o Intramuscular
o Intrathecal
o Intravenous
o Nerve block or perineural
o Subcutaneous
o None of the above
4. I prescribe or administer ropivacaine hydrochloride for the following conditions or diseases:
(check all that apply)
o Anesthesia
o Pain
o Other (please explain) _______________________________________________
5. I prescribe or administer ropivacaine hydrochloride in combination with other active
pharmaceutical ingredients.
o Yes
o No
6. I prescribe or administer ropivacaine hydrochloride with my patients as the following: (check all
that apply)
o FDA-approved drug product
o Compounded drug product
o Other (please explain) _______________________________________________
7. I use compounded ropivacaine hydrochloride because: (check all that apply)
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o

8.

9.

10.

11.

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 I am not aware of any commercially available products containing ropivacaine
hydrochloride
o Other (please explain) ________________________________________________
Do you stock non-patient-specific compounded ropivacaine hydrochloride at your practice?
o Yes
o No
o I’m not sure
I obtain compounded ropivacaine hydrochloride 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) ________________________________________________
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) ________________________________________________
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 pharmacy roundtable prequestionnaire
1. Please select all that apply regarding the facility with which you are affiliated.
o Academic medical center
o Acute care hospital
o Children’s hospital
o Community hospital
o Critical access hospital
o Dialysis center
o Federal government hospital
o Health system
o Inpatient rehabilitation center
o Long-term acute care hospital
o Outpatient surgery center
o Rural hospital
o Skilled nursing facility
o Specialty hospital, please identify specialty(ies)
o Trauma center
o Urban hospital
2. Please select the number of beds in the facility with which you are affiliated.
o < 50
o 50-99
o 100-199
o 200-299
o 300-399
o 400-599
o > 600
3. Do you use an outsourcing facility (503b facility) to obtain any products used in your facility? A
list of FDA registered outsourcing facilities can be found at https://www.fda.gov/drugs/humandrug-compounding/registered-outsourcing-facilites.
o Yes
o No
4. Why do you use an outsourcing facility to obtain product(s)? Please select all that apply
o Backorders
o Convenience
o Cost
o Need for concentrations not commercially available
o Need for preservative-free products
o Need for ready-to-use products
o No FDA-approved products available
o No onsite compounding facility
o Onsite compounding facility not equipped to compound all necessary products
o Other, please explain ________________________________________________
5. Please select the type(s) of products obtained from an outsourcing facility.
o Nonsterile products
o Sterile products
6. Please select the category(ies) of products obtained from an outsourcing facility.
o Cardioplegic solutions
o Dermatologic preparations
o Dialysate solutions
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o Fluids
o Ophthalmic preparations
o Patient-controlled analgesia
o Ready-to-use anesthesia syringes
o Ready-to-use antibiotic syringes and/or bags
o Ready-to-use electrolyte solutions
o Ready-to-use vasopressor solutions
o Total parenteral nutrition solutions
o Other, please identify ________________________________________________
7. From the list below, please select the drug(s) that you obtain as either a single ingredient or multiingredient product from an outsourcing facility.
o Acetylcysteine
o Adenosine
o Aluminum potassium sulfate
o Aspartic acid
o Atenolol
o Atropine
o Baclofen
o Betamethasone
o Biotin
o Bupivacaine
o Calcium chloride
o Caffeine sodium benzoate
o Cholecalciferol
o Chromium chloride
o Clonidine
o Dexamethasone sodium phosphate
o Diclofenac
o Gentamicin
o Glycerin
o Hydroxyzine
o Ketamine
o Levocarnitine
o Lidocaine
o Lorazepam
o Magnesium sulfate
o Manganese chloride
o Methylprednisolone
o Midazolam
o Mupirocin
o Norepinephrine
o Ondansetron
o Phytonadione
o Potassium chloride
o Potassium phosphate
o Prilocaine
o Proline
o Propranolol
o Ropivacaine
o Sodium chloride
o Sodium citrate
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o
o
o
o
o

Sodium phosphate
Tetracaine
Triamcinolone acetonide
Tropicamide
None of the above
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Appendix 4. Survey distribution to professional associations

Specialty

Associationa

Agreed/Declined, Reason
for Declining

Society of Cardiovascular Anesthesiologists

Declined – failed to respond

American Academy of Cardiovascular Perfusion

Declined

American Board of Cardiovascular Perfusion

Declined – failed to respond

American Society of Extracorporeal Technology

Declined – failed to respond

Dermatology

American Academy of Dermatology

Declined – failed to respond

Naturopathy

American Association of Naturopathic Physicians

Agreed

Nephrology

American Society of Diagnostic and Interventional
Nephrology

Declined

American Academy of Ophthalmology

Declined – failed to respond

American Society of Cataract and Refractive Surgery

Agreed

American Society of Retina Specialists

Declined

Podiatry

American Podiatric Medical Association

Agreed

Psychiatry

The International Society for Electroconvulsive Therapy and
Neurostimulation

Agreed

Rheumatology

American College of Rheumatology

Agreed

American Association of Neurological Surgeons

Declined – failed to respond

American Association for Thoracic Surgery

Declined – failed to respond

American College of Surgeons

Declined – failed to respond

American Society for Reconstructive Microsurgery

Declined – failed to respond

Urology

Society of Urodynamics, Female Pelvic Medicine &
Urogenital Reconstruction

Declined

Wound Care

Association for the Advancement of Wound Care

Declined – failed to respond

Anesthesiology

Cardiology

Ophthalmology

Surgery

a

Associations that declined in Year 1 and/or Year 2 were not contacted in Year 3.
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