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Abstract

Background:Pain management is one of the most importantinterventions in the emergency 

medical services. The femoral nerve block (FNB) is,amongst other things, indicatedfor pre- and 

post-operative painmanagementfor patients withfemoral fractures but its role in the prehospital 

setting has not beendetermined.The aim of this review was to assess the effect and safety of the 

FNB in comparison to other formsof analgesia (or no treatment) for managingacute lower 

extremity painin adult patients in the prehospital setting.

Methods: A systematic review (PROSPERO registration (CRD42018114399))was conducted. The 

Cochrane and GRADE methods were used to assess outcomes. Two authors independently 

reviewed eachstudy for eligibility, extracted the data and performed risk of bias assessments. 

Results: Four studies with a total of 252 patients were included. Two RCTs (114 patients) showed 

thatFNB may reduce pain moreeffectively than metamizole (mean difference 32 mm on a 100 

mm VAS (95% CI 24 to 40)). One RCT (48 patients) compared the FNB with lidocaine and 

magnesium sulphate to FNB with lidocaine aloneandwasonly included here for information 

regarding adverse effects. Onecase series included 90 patients.Few adverse events A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

werereportedin the included studies.The certainty of evidence was very low. We found no 

studies comparing FNB to inhaled analgesics, opioids or ketamine.

Conclusions: Evidence regarding the effectiveness and adverse effects ofprehospital FNB is 

limited.Studiescomparing prehospital FNB to inhaled analgesics, opioids or ketamine are lacking.

Editorial Comment:

In this systematic review, use of femoral nerve blocks in the prehospital setting was assessed. The 

quantity and quality of evidence was very low with no firm evidence for benefit or harm, and more 

research is needed.
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Introduction

Pain iscommon inthe prehospital settingbutis often undertreated,1-3much of whichcan probably 

beattributed to the negative respiratory, haemodynamic and emetic side 

effectsofopioids.Adequate pain management not only improves patient comfort but alsoallows 

emergency medical service (EMS) providers to perform necessary treatment such asfracture 

reduction and evacuation from the scene.4 Peripheral nerve blocks are an alternative to systemic 

analgesics for managing pain from extremity injuries. Theyare considered safefor the 

management of trauma patients,with minimal effects on breathing and circulation.5 Potential 

complications are rare but include the masking of compartment syndrome, vascular puncture, 

haematoma,nerve damageand infection.6Several studies have shown that the femoral nerve 

block (FNB)is a useful technique in the emergency department (ED).4,7,8FNBhasbeen reported to 

be superior to fentanyl alone for patients with femoralfracture when used in the pre-operative 

setting.9Arecently published systematic review onfascia iliacacompartment blocks (FICB) 

concluded that this technique is suitable for prehospital management of pain 

fromfemoralfractures.Only minor side effectswere reported and FICB can be administered by 

providers with varying backgrounds.10The FNB maybe a more familiar technique than FICB for 

most anaesthesiologists, but to our knowledge no systematic review has been published on the 

use of FNBin the prehospitalsetting. A recently published systematic review (SR)focusedon the 

effect of FNB thepre-operative setting included only one pre-hospital study. 11

The aim of our systematic literature review wasto assess the effect and safety profile of the FNB 

compared tosystemicanalgesia (or no treatment) in the managementof prehospital patients with 

acutelower extremity pain. 
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Methods

We conducted this systematic review according to international standards12 (PROSPERO 

registration (CRD42018114399)). The current review was performed as part of a comprehensive 

series of literature reviews of studies on prehospital analgesia, these are intended to lay the 

foundation for an updated guideline on pre-hospital pain management by the Scandinavian 

Society of Anaesthesia and Intensive care medicine (SSAI).

Inclusion criteria

Inclusion was made according to the PICO-criteria stated below:

Population Adult patients (≥18 years) with acute pain in the prehospital setting

Intervention Femoral nerve block

Comparison Other analgesicsor no analgesics 

Main outcomes Pain reduction, serious adverse events (as defined in the studies)

Other outcomes Success rates (as defined in the studies),time on scene, relevant adverse 

effects such as nausea/vomiting, unintended sedation, hypoventilation, 

hypotension and others that have been reported

We included adult patients with acute lower-extremity pain after traumamanaged in the 

prehospital setting.We also sought to identify patients in whom a FNBmight be of particular 

benefit or harm. The following study designs were considered eligible for inclusion: Systematic 

reviews (SR), randomized controlled trials (RCT)s, cohort studies with a control group, 

interrupted time series, and controlled before and after-studies. Case series were also included 

for information pertaining to safety.

Exclusion criteria

Children under the age of 18 were excluded. We excluded studies performed in-

hospital.Conference abstracts, postersand publications without results available in full text were 

also excluded. A
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We deviated from the protocol by including safety information from one study that also included 

some patients below the age of 18 years (19% aged under 18). We also deviated from the 

protocol by including success rates (as defined in the studies) and time on scene as other 

outcome measures.

Search strategy

The authors in collaboration with experienced research librarians developed a search strategy 

based on the inclusion criteria. The following databases were searched from inception: PubMed, 

EMBASE, Cochrane Library and Epistemonikos.

The most recent update of the search was conducted in September 2019, and the full search 

strategy is presented in Appendix 1. The search was limited by language to include only: Danish, 

English, Norwegian, and Swedish. 

Study selection

LR and VMindependently assessed all titles and abstracts identified from the search according to 

the inclusion criteria above.References considered potentially relevant were collected and 

assessed independently in full text by these two assessors using the same inclusion criteria. If 

agreement was not reached, a third author was consulted. Study selection based on title and 

abstract, full text assessment, and risk of bias assessments were conducted using Covidence 

(Covidence systematic review software, Veritas Health Innovation, Melbourne, Australia. 

Available at www.covidence.org).

Assessment of risk of bias

LR and VM independently assessed risk of bias forincluded RCTs.12The following items were 

assessed (RCTs): i) sequence generation; ii) concealment of allocation; iii) blinding of participants 

and personnel; iv) blinding of outcome assessor; v) incomplete outcome data; vi) selective 

outcome reporting; vii) other risk of bias. All items were rated either as high, unclear or low risk 

of bias. The case-series were assessed using the check list proposed by Mural and co-workers 

2018.14A
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Data extraction and analysis

LR and VM independently extracted data from each included study including; full reference, 

study design and country in which the study was conducted; characteristics of the population 

(number of patients; age; gender; cause of pain; setting and context); type and dose of analgesics 

given; cadre/competency of the health care personnel; comparison/control intervention; 

attrition; outcomes and follow up times.

Dichotomous outcomes are presented as risk ratio (RR) with 95% confidence interval (CI). 

Continuous outcomes are presented as mean difference between the groups (MD) with 95% CI. 

We used Review Manager 5.3 (RevMan, Version 5.3. Copenhagen: The Nordic Cochrane Centre, 

The Cochrane Collaboration, 2014) to generate forest plots.We used intention-to-treat analysis. 

We used the random effects model, and evaluated statistical heterogeneity using the Q test and 

I2 statistics.

We have, on request from the editors, deviated from the protocol to conduct a post-hoc trial 

sequential analysis (TSA, http://www.ctu.dk/tsa/) on the main outcome: change in pain score 

from place of accident to hospital.

Grading the confidence in the evidence

We assessed our confidence in the evidence for each outcome using the Grading of 

Recommendations Assessment, Development and Evaluation (GRADE) method.12This is 

presented as “high”, “moderate”, “low” or “very low”. 

The evidence across each outcome was assessed by eight criteria, five that could lower our 

confidence in the evidence: i) risk of bias/ methodological limitations; ii) consistency between 

studies (statistical heterogeneity); iii) directness (similar study participants, intervention, 

comparator and outcome measures in the included studies for the population, interventions and 

measures we are considering); iv) precision of results; v) reporting bias. Three criteria were 

assessed to consider upgrading of evidence from observational studies that had not been 

downgraded: vi) strong or very strong association between intervention and outcome; vii) large A
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or very large dose response; viii) situations where all plausible confounders would have reduced 

the effect. For questions of effect of interventions, RCTs start at high- and observational studies 

start at low confidence. 

Ethical considerations

This being a systematic literature review, we did not need approval from The Committee for 

Research Ethics.

Definition

Toxic effects of the local-anaesthetic medication, anaphylaxisand disturbances in vital 

functionswere defined as systemic side effects. Further, because of the risk of nerve damage and 

systemic side effects with each nerve block performed,an unsuccessful FNB was also labelled 

asan adverseevent.  

The PRISMA checklist was used. (Appendix 2)
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Results

A total of 806studies were identified by the search, of which sixty were considered to be 

potentially relevant based on title and abstract and were assessed in full text.TwoRCTswere 

included for the analysis of effect.15,16One case series and one RCT where all patients received 

FNBwere included forinformation regardingsafety(Figure 1).17,18 We also identified an RCT 

performed by Büttner and co-workers, comparing various ultrasound-guided nerve blocks to 

systemic analgesia in patients with isolated extremity injury that required reduction, splinting or 

technical rescue.4 This study included only four FNBs and had a different focus and was therefore 

excluded.

Characteristics of the trials

In at least threeof the four included studies, theFNB was performed by physicians.15-17In the 

remaining study18, the authors did not specify the profession of the health care provider 

performing the FNB. Both RCTs included for the analysis of effectwere conducted in 

Austria16,16,while the prospective case series17 was conducted in France and the remaining RCT in 

Tunisia.18

The two Austrian RCTsincluded 62 patients with trauma in the femoral region15and52 patients 

with trauma around the knee.16

The case seriesincluded 90 patients with suspected femoralshaft fracture. Of these, 73 patients 

had been involved in road traffic accidents, elevenin industrial accidents and six had sustained 

injuries from falls.17Since the majority of the patients (81%) were adults we deviated from the 

protocol and included this studyto avoid missing information regarding safety.The Tunisian study 

on diaphyseal femoral fracture with 48 patients compared the FNB with and without magnesium 

sulphate (Mg) as adjuvant.18

In both theAustrian RCTs, a nerve stimulator was used and the local anaestheticwas L-

bupivacaine.15,16In the French case series,theFNB was performed using lidocaine A
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hydrochloridewithoutnerve stimulator or ultrasound.17In the Tunisian study, lidocaine was used 

either with or without magnesium sulphate and no nerve stimulator or ultrasound was used.18

The included studies are briefly presented in Table 1. The excluded studies are listed in Appendix 

3 with reasons for exclusion. 
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Risk of bias assessment

Our risk of bias assessment for these studies was based on information in the publications.The 

risk of bias was largely determined by the lack of certainty regarding blinding of participants, 

personnel and outcome assessor (Figure 2). One of our main outcomes was change in pain score 

(in addition to serious adverse events), a subjective measure that may be influenced by lack of 

blinding. This factor seriously reduces our confidence in the results presented in these studies, 

which is reflected by downgrading the level of evidence (see GRADE evaluation, table 2). Tables 3 

and 4 summarize our judgements for the risk of bias assessments. 

Comparisons

The following comparison was included: 

 FNB versus metamizole

Two RCTs compared the use of femoral nerve block versus intravenously administrated 

metamizole.15,16

Femoral nerve block versus metamizole

The RCTscompared FNB with L-bupivacain to 1g metamizole: 1) infemoral trauma and 2)in knee 

trauma.15,16In both studies the trauma had occurred indoors. Pain and anxiety scores were 

measured using a 100-mm Visual Analogue Scales (VAS) at the site of accident, during transport 

and on arrival to hospital. We compared scores on arrival at hospital.The patients were moved to 

a vacuum mattress after the treatment.  Heart rate, oxygen saturation and blood pressure were 

recorded before therapy at the site of the accident, during transport and upon arrival at 

hospital.FNB provided a largerreduction in pain and anxiety than metamizole in knee trauma. In 

the FNB group, pain and anxiety were reduced by half from that measured on-scene and the 

heart rate was significantly reduced. In the metamizole group, pain and anxiety were not 

significantly reduced.However, the results for the metamizole group were neither presented in 

the publication, nor did the authors respond to our request for this information. 16Because of 

this, our analysis of change in pain score and anxiety from the scene to hospital are derived only A
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from the 62 patients in thestudy of FNB in femoral trauma.14 There was significantly 

greaterreduction in pain score (mean difference 32 mm on the 100 mm VAS scale (95% CI 24 to 

40)) with FNBthan after treatment with metamizole.Because there is only one study, there is no 

TSA monitoring boundaries (Appendix 4). From this study with 62 participants, TSA calculated an 

information size of 12. Anxiety was also reduced in FNB group (mean difference 43mm on 100 

mm scale (95% CI 34 to 52)) compared with metamizole.

All studies reported on adverse events.15-17Inthe twoAustrian RCTs, no adverse eventswere 

observed during the procedure or follow-up. Barriotand co-workers reported two patients (out 

of 90) who experienced femoral artery punctureduring the FNB. This patient population included 

17 children, but the age of the patients who experienced femoral artery puncture was not noted 

in the publication.17No side effects were reported in the Tunisian study with 48 patients who 

received FNB.18

Three of the 31 patients who received a FNB for femoral injuryand two of the 26 patients who 

received FNB for knee injury15 did not benefit from the treatment (VAS level remained 

unchanged).16In the case series,treatment with FNB was unsuccessful in three of the 90 patients 

who received FNB,with little or no change in pain scores.17

Both RCTs addressing FNB vs.metamizole reported treatment time.15,16The following definition 

fortreatment time was used: period from preparation of the medication or the set for the 

femoral nerve blockadeuntil movement of the patient onto the vacuum mattress.15The meta-

analysis showsthat the mean time ofadministration of metamizole was 7.4 minutes (95% CI 6.2 

to 8.6 minutes) faster than administration of the FNB(Figure 3).

Confidence in theoutcomes for the comparisons involving FNB for the treatment of prehospital 

acute pain was assessed according to the GRADE principles.13Confidence was downgraded for 

high risk of bias due to lack of blinding in both RCTs, and downgraded for imprecision because of A
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few studies with few participants. Table 2 presents a summary of findings for femoral nerve 

block versus metamizole.

Overall safety information about the use of FNB is derived from four studies.Of the 195 patients 

who received FNB, two patients experienced femoral artery puncture and eight patients did not 

achieve pain relief.
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Discussion

In this systematic literature review we identified four studies on prehospital use ofFNBs, 

threeRCTs and one case series, witha total of 252patients.15-17The number of patients is low and 

the results reportedin one of the included studies areincomplete. In all of the studies, success 

rates were reported to be high. In three out of four studies, the FNBs were performed by 

physicians with training in regional anaesthesia, which may have contributed tothe high success 

rates.One study did not report the level of training of the providers.

Both of the Austrian RCTsreported change inpain scoresupon arrival atthe hospital.15,16The effect 

of FNB was superior to metamizole, which is a non-opioid analgesic with anti-inflammatory effect 

but has limited availability worldwide19.It remainsunclearhow FNB performs compared to 

opioids, ketamine or inhaled analgesics, which are the treatments normally used for extremity 

trauma in most EMS systems.Our findingsare consistent with the results of a recently published 

SR that reported that FNB reduced pain in the pre-operative setting but the quantity and 

certainty of the evidence was low.11Oneof the Austrian studies was included in both the pre-

operative SR and our pre-hospital SR, although our review included only pre-hospital pain 

management.

No systemic or neurological adverse events were reported in the included studies. In general, 

using ultrasound may reduce the number of adverse events such as arterial puncture and using 

nerve stimulator may prevent nerve damage.20-22The effect of adding additional procedural 

equipment to on-scene time is unknown. 

The use of FNBprolongedthe time spent on scene compared to IV administration of 

metamizole.15,16However, if the patient has an isolated femoral fracture and stable vital signs and 

life-threatening injuries are not suspected based on clinical examination, the clinical implications 

of prolonged scene time may be minimal. Peripheral nerve blocks such as FNB may reduce the 

need for other types of analgesia later in the clinical course as reported by Büttnerand 

coworkers4.Peripheral nerve blocks have also been shown to reduce the risk ofpneumonia after 

hip fracture and to facilitate early mobilization after hip surgery.23A
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None of the included studies reporteda case of compartment syndrome, which is a rare but 

devastating complication of certain extremity injuries. Concerns have been raised regarding the 

risk of peripheral nerve blocks preventing or delaying the recognition of compartment syndrome. 

However, the role of pain in the diagnosis of compartment syndrome is controversial.  Clinical 

suspicion, regular assessment and compartment pressure measurement are important for the 

patients at risk.24If the patient has received opioids before FNB, the possibility for respiratory 

depression should be kept in mind.25Because of these challenges with nerve blocks, we suggest 

that eventualimplementation inEMS systems should be done in close cooperationwith ED 

physicians, orthopaedics and other relevant professions involved inpain management in the 

receiving hospital. 

Studies from other settings

Although the studies on FNB are few and small, there is more dataon FICB in the prehospital 

settingas outlined in a recent review.26The target in FICB is more lateral to the neurovascular 

bundlethaninFNB and performingthe block does not require special equipment, which may 

contribute to its popularity in the prehospital setting. The efficacy of the FICB and FNB havebeen 

reported to be similar inpost-operative patients.27,28FNB may nevertheless be more suitable for 

femoral shaft fractures since it does not require as large a dose of local anaesthetics.

Peripheral nerve blocks such as the FNBhave also been suggested and used as a treatment option 

in war casualty medevacs and other austere circumstances where evacuation time is long.29-

31However, nostudies in these settings qualified for this SR. 

Strengths and limitations of this review

A strength of this review is the systematic and transparent approach used to collectthe evidence 

for prehospital pain management by FNB and the exclusion of studies performed under different 

conditions. Although we conducted a wide literature search, we cannot rule out the possibility 

that there may be other studies that we did not identify. Furthermore, there may be new studies 

published afterthe last update of the literature search. Another limitation of this systematic 

review is the language restriction that only includes studies published in Danish, English, A
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Norwegian or Swedish. We are aware of one case series published in French with 44 patients 

who all received FNB, no complications were reported.32

Limitations of the evidence

The main limitation of this review isthe small number of included studies and patients. 

Administering nerve blocks in the prehospital setting presents unique challenges compared with 

performing the same procedure in-hospital.Also, extrication and transportation expose patients 

to greater forces and motion, with greaterrisk of pain, compared with that which would be 

expected in-hospital.This makes studying FNB in the prehospital setting relevant, but very few 

studies on FNB have been conducted in this setting and therefore the number of studies included 

in this review is low. 

In both RCTs blinding of participants, personnel and outcome assessors waslimited (no placebo 

injection). Furthermore, each outcome was only measured in relatively few patients.

A further limitation of the included RTCs is the lack of applicability to the Nordic countries (and 

most western EMS systems), due to use ofmetamizole as a comparator.  Studies comparing 

prehospital FNB to ketamine, opioids and inhaled analgesics would be more relevant but none 

were identified in our search. Furthermore, much larger sample sizes are called for to document 

the safety of prehospital FNB, but studies of such a calibre are unlikely to ever be performed in 

this setting.

Finally, the few studies included have not all fully reported their datasets.

Conclusions

There is limitedevidence available regarding the effect and safety of femoral nerve block in the 

prehospital setting.The efficacyof FNB compared with other relevant options for treating 

prehospital pain is currently unknown.
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Further studies are required to determine the feasibility of FNB administration by EMS providers 

with varying levels of training;to assess the effect of FNB compared to opioids, ketamineand 

inhaled analgesics; and to determine the riskof adverse effects of FNB in the prehospital setting. 
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Figure legends 

 

 

Figure 1. Flow diagram of the study.   

 

Figure 2. Risk of bias assessments for the three included randomized controlled trials. 

 

Figure 3. Duration of treatment (min).  

 

Appendix 1.Search strategies. 

Appendix 2. PRISMA checklist. 

Appendix 3. Excluded studies and reasons for exclusion. 

Appendix 4. Appendix 4. Trial sequential analysis (TSA) for change in pain score from place of 

accident to hospital.  

Settings for TSA: 

Name: 5% conventional (Conventional) 

Type: Two-sided 

Type 1 Error: 5.0 

 

Name: OBF (Sequential Continuous) 

Type: Two-sided 

Type 1 Error: 5.0 

Alpha Spending: O'Brien-Fleming 

Information Axis: Sample Size 

IS Type: Estimate 

Power: 90.0 

Effect Type Mean: Empirical 

Effect Type Variance: Empirical 

Heterogeneity Correction: Variance Based 

O'Brien Fleming 
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Appendix 1.Search strategies 

 

Pubmed 

 

((((((((nerve block[Text Word]) OR regional anesthesia[Text Word]) OR local 

anesthesia[Text Word])) OR ((("Nerve Block"[Mesh]) OR "Anesthesia, Local"[Mesh]) OR 

"anesthesia, conduction"[Mesh:noexp]))) AND (((((((("Emergency Medical Services"[Mesh]) 

OR "Ambulances"[Mesh]) OR "Emergency Medical Technicians"[Mesh]) OR "Military 

Medicine"[Mesh]) OR "Emergency Service, Hospital"[Mesh]) OR "emergency 

responders"[Mesh])) OR ((ambulance*[Text Word] OR prehospital[Text Word] OR "pre-

hospital"[Text Word] OR "out-of-hospital"[Text Word] OR paramed*[Text Word]))))) NOT 

(("Animals"[Mesh]) NOT "Humans"[Mesh]) 

 

((((((("Emergency Medical Services"[Mesh]) OR "Ambulances"[Mesh]) OR "Emergency 

Medical Technicians"[Mesh]) OR "Military Medicine"[Mesh]) OR "Emergency Service, 

Hospital"[Mesh]) OR "emergency responders"[Mesh])) OR ((ambulance*[Text Word] OR 

prehospital[Text Word] OR "pre-hospital"[Text Word] OR "out-of-hospital"[Text Word] OR 

paramed*[Text Word])) 

 

 

 

Cochrane library 

 

MeSH 

anesthesia, conduction (single term) 

nerve block 

anesthesia, local 

 

Text word 

nerve block OR regional anesthesia OR local anesthesia 

 

emergency medical services[MeSH Terms] 

OR ambulances[MeSH Terms] 

OR ambulance*[Text Word] 
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OR prehospital[Text Word] 

OR pre-hospital[Text Word] 

OR out of hospital[Text Word] 

OR paramed*[Text Word] 

OR emergency medical technicians[MeSH Terms] 

OR Military Medicine[MeSH] 

OR Emergency Service, Hospital[MeSH] 

OR Emergency Responders[MeSH] 

 

Epistemonikos 

 

 

title:("nerve block" OR "regional anesthesia" OR "local anesthesia") OR abstract:("nerve 

block" OR "regional anesthesia" OR "local anesthesia")) AND (title:(emergen* OR 

ambulance* OR prehospital OR "pre-hospital" OR "out-of-hospital" OR paramed* OR 

military) OR abstract:(emergen* OR ambulance* OR prehospital OR "pre-hospital" OR "out-

of-hospital" OR paramed* OR military)) 

 

 Centre for Reviews and Dissemination: 

 

1 MeSH DESCRIPTOR Analgesics, nerve blocke EXPLODE ALL TREES  

2 (nerve block*)   

3 #1 OR #2 927  

4 MeSH DESCRIPTOR Emergency Medical Technicians EXPLODE ALL 

TREES   

5 MeSH DESCRIPTOR Ambulances EXPLODE ALL TREES   

6 MeSH DESCRIPTOR Emergency Medical Services EXPLODE ALL TREES 824  

7 (paramed*)   

8 ("out-of-hospital")   

9 (prehospital)   

10 (pre-hospital)  

11 (ambulance*)   

12 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11   

13 #3 AND #12   
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Embase Classic+Embase  

 

 

1     anesthesia, conduction.mp. (212) 

2     nerve block/ (31253) 

3     anesthesia, local.mp. (528) 

4     1 or 2 or 3 (31896) 

5     emergency medical services.mp. (10509) 

6     ambulances.mp. (2438) 

7     ambulance*.mp. (19996) 

8     prehospital.mp. (16298) 

9     pre-hospital.mp. (7690) 

10     out-of-hospital.mp. (18482) 

11     paramed*.mp. (33380) 

12     emergency medical technicians.mp. (1058) 

13     Military Medicine.mp. (26905) 

14     emergency Service, hospital.mp. or hospital emergency service/ (4203) 

15     emergency responders.mp. (444) 

16     5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 (117083) 

17     4 and 16 (118) 
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http://conduction.mp/
http://local.mp/
http://services.mp/
http://ambulances.mp/
http://prehospital.mp/
http://pre-hospital.mp/
http://out-of-hospital.mp/
http://technicians.mp/
http://hospital.mp/
http://responders.mp/


PRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

3,4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

5 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

6 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
6 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

7 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

7 
(appendix 
1) 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

7 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

7 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

7 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

7 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  8 



PRISMA 2009 Checklist 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I2) for each meta-analysis.  
8 
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Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

7,8 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  

7,8 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

10 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

10,11 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  12 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

12,13 

Synthesis of results  21 Present the main results of the review. If meta-analyses are done, include for each, confidence intervals and 
measures of consistency.  

12,13 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  12, figure 
2 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).   

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

15 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

17 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  17 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

1 
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From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  

Page 2 of 2  



 

This article is protected by copyright. All rights reserved 

Appendix 3. Excluded studies and reasons for exclusion. 

 

Excluded reference Reason for exclusion 

Aries P.; Montelescaut E.; Pessey F.; Des, Deserts M.; Giacardi C. 

Pre-hospital emergency medicine: Pain control. The Lancet 

2016;387(10020):747 

Different study design 

Arne B.C. Part two. Regional anesthetic blocks for the care of 

minor lower extremity wounds. Journal of special operations 

medicine: a peer reviewed journal for SOF medical professionals 

2010;10(3):123-125 

Different study design 

Arne B.C. Part one. Regional anesthetic blocks for the care of 

minor upper extremity wounds. Journal of special operations 

medicine: a peer reviewed journal for SOF medical professionals 

2010;10(3):120-122 

Different study design 

Barthelet, Y.; Morau, D. Use of locoregional anesthesia in 

prehospital medicine. Annales Francaises d'Anesthesie et de 

Reanimation 1999;18(2):280-281 

Different study design 

Bateman, C. Can early regional analgesia blocks benefit patients? 

South African medical journal = Suid-Afrikaanse tydskrif vir 

geneeskunde 2004;94(4):252 

Different study design 

Beaudoin, F. L.; Haran, J. P.; Liebmann, O. A comparison of 

ultrasound-guided three-in-one femoral nerve block versus 

parenteral opioids alone for analgesia in emergency department 

patients with hip fractures: a randomized controlled trial. 

Academic emergency medicine: official journal of the Society for 

Academic Emergency Medicine 2013;20(6):584-591 

Different setting 

Beaudoin, F. L.; Nagdev, A.; Merchant, R. C.; Becker, B. M. 

Ultrasound-guided femoral nerve blocks in elderly patients with 

hip fractures. The American Journal of Emergency Medicine 

2010;28(1):76-81 

Different setting 

Burnod, A.; Duchateau, F. X.; Legoff, S.; Juvin, P.; Mantz, J. 

Iliofascial block in prehospital for a quadriceps tendon rupture. 

Annales Francaises d'Anesthesie et de Reanimation 

Different study design A
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2005;24(7):833 

Büttner B.; Mansur A.; Kalmbach M.; Hinz J.; Volk T.; Szalai K.; 

Roessler M.; Bergmann I. Prehospital ultrasound-guided nerve 
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Table 1. Included studies, femoral nerve block 

Reference 
Study design  
Country 

Characteristics of 
the population 

Femoral nerve block Comparison Outcomes 

 
Femoral nerve block versus metamizole 
 

Schiferer 200715 

RCT 
Austria 

76% women, 
femoral injuries 

n=31, femoral nerve 
blockade for isolated 
thigh trauma, indoor 
injury. Nerve 
stimulator used. L-
bupivacaine 0.5% 20 
ml 

n=31, metamizole 1 g 
in 100 ml of 
physiological saline 
solution 

Change in pain score, 
change in anxiety, 
duration of treatment, 
duration of transport, 
systemic side effects 

Barker 200816 

RCT 
Austria 

13% women, 
knee injuries 

n=26, femoral nerve 
blockade for isolated 
knee trauma, indoor 
injury. Nerve 
stimulator used. L-
bupivacaine 0.5% 20 
ml 

n=26, metamizole 1 g 
in 100 ml of 
physiological saline 
solution 

Procedure duration, 
transport duration, 
systemic side effects. 
Pain and anxiety are 
discussed, but results 
not presented for 
both groups 

 
Femoral nerve blockade in the prehospital setting, case series for safety information 
 

Jebali 201818 

Case series  
(actually an RCT, but 
all patients received 
FNB so in this context 
used for safety 
information only)  
Tunisia 

50% women, 
femoral fractures 

n=24, femoral nerve 
blockade for isolated 
diaphyseal femoral 
fracture, fall or traffic 
accident. 15mL of 2% 
lidocaine with 
epinephrine 
(1:200,000) and 3 ml 
of Mg 15% (450 mg) 

n=24, femoral nerve 
blockade for isolated 
diaphyseal femoral 
fracture, fall or traffic 
accident. 15mL of 2% 
lidocaine with 
epinephrine 
(1:200,000) and 3 ml of 
saline 

Morphine 
requirements, pain 
intensity during the 
first 6 hours, duration 
of the sensory block, 
time to the first 
analgesic request, side 
effects 

Barriot 198817 

Case series 
France 

Consecutive 
patients with 
fractured shaft of 
femur in the 
prehospital 
setting. 73 road 
accidents, 11 
industrial injuries 
and 6 falls 

N=90, femoral nerve 
blockade 

none Pain, failure of FNB, 
complications 

 



 

Table 2. Summary of findings table for femoral nerve blockade compared to metamizole for prehospital 
pain management 

Patient or population: Prehospital pain management  
Setting: Studies were conducted in Austria and France  
Intervention: Femoral nerve blockade  
Comparison: Metamizole  

Outcomes 

Anticipated absolute effects* 
(95% CI)  

Relative effect 
(95% CI)  

№ of 
participants  

(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 

metamizole 
Risk with 

femoral nerve 
blockade 

Change in pain score 

from site of accident to 
arrival at hospital 

Scale from: 1 to 100 

The mean 
change in pain 
score was 13 

VAS score  

 
MD 32 VAS 

score higher 
(23.73 higher to 
40.27 higher)  

-  
62 

(1 RCT)  
⨁◯◯◯ 

VERY LOW a,b 

One other RCT with 52 
patients report similar 

results in words, but do 
not provide numbers that 
can be included in meta-

analysis 

Change in anxiety level 
from site of accident to 

arrival at hospital 
Scale from: 1 to 100  

The mean 
change in 

anxiety level 
was 2 VAS  

 
MD 43 VAS 

higher 
(34.36 higher to 
51.64 higher)  

-  
62 

(1 RCT)  
⨁◯◯◯ 

VERY LOW a,b 

One other RCT with 52 
patients report similar 

results in words, but do 
not provide numbers that 
can be included in meta-

analysis 

Duration of treatment 
(minutes)  

The mean 
duration of 

treatment was 
4.8 minutes  

MD 7.4 minutes 
more 

(6.24 more to 
8.56 more)  

-  
114 

(2 RCTs)  
⨁◯◯◯ 

VERY LOW a,c  

Serious adverse events 
(during procedure and 
three days follow-up)  

None reported  

 
None 

reported  

not estimable  
114 

(2 RCTs)  
⨁◯◯◯ 

VERY LOW d  

Serious adverse events 
(during procedure) 

None reported 

2 of 90 
patients 
femoral 
artery 

puncture 

not estimable 
90 

(1 observational 
study) 

⨁◯◯◯ 

VERY LOW
e 

 

Side effects  None reported 

5 of 114 
patients did 
not benefit  

not estimable  (2 RCTs)  ⨁◯◯◯ 

VERY LOW c,d  

Side effects None reported 

3 of 90 
patients did 
not benefit 

not estimable 
90 

(1 observational 
study) 

⨁◯◯◯ 

VERY LOWe 
 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the 
intervention (and its 95% CI). CI: Confidence interval; MD: Mean difference  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations: a. Downgraded two levels for risk of bias because of no blinding of participants, personnel and outcome assessor. b. 
Downgraded for imprecision due to only one study with few patients. c. Downgraded one level due to few participants. d. Downgraded two 
levels for imprecision because of few participants and very few events. e. Downgraded two levels for imprecision because only one case 
series with few participants and very few events.  
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Table 3. Reasonings for the ratings for randomized controlled trials 

 Random 

sequence 

generation 

Allocation 

concealment 

Blinding of 

participants 

and personnel 

Blinding of 

outcome 

Incomplete 

outcome data 

reporting 

Selective 

reporting 

Other bias 

Barker 

2008 

LOW: 

Computer 

generated 

code. 

LOW: Sealed 

opaque 

sequentially 

numbered 

envelopes 

HIGH: No sham 

procedure. 

Both staff and 

patients aware 

of type of 

analgesia. 

HIGH: Assessor 

left room 

during 

treatment but 

no sham 

procedure 

performed so 

likely aware of 

treatment 

allocation. 

UNCLEAR: 

Discrepancy 

between 

numbers 

reported in 

table and text. 

Change in VAS 

not completely 

reported. 

UNCLEAR: 

Results are 

reported for 

26 patients in 

each group. 

However table 

states n=31 for  

each group. 

Presumed typo 

but unclear. 

LOW: No other 

apparent bias. 

Funding 

unlikely to be 

conflict of 

interest. 

Schiferer 

2007 

UNCLEAR: 

«Randomizatio

n envelopes» 

used 

LOW: 

«Randomizatio

n envelopes» 

used 

HIGH: No sham 

procedure. 

Both staff and 

patients aware 

of type of 

analgesia. 

HIGH: Assessor 

left room 

during 

treatment but 

no sham 

procedure 

performed so 

likely aware of 

treatment 

allocation. 

LOW: All data 

seems to be 

reported. 

LOW: There is 

no indication 

of selective 

reporting of 

data. 

LOW: No other 

apparent bias. 

Funding 

unlikely to be 

conflict of 

interest. 
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Table 4. Reasonings for the risk of bias assesments for the observational studies (case series) 

 

Domains Selection Ascertainment Causality Reporting 

Leading 

explanat

ory 

question

s 

1. Does the 

patient(s) 

represent(s) the 

whole experience 

of the investigator 

(centre) or is the 

selection method 

unclear to the 

extent that other 

patients with 

similar 

presentation may 

not have been 

reported? 

2. Was the exposure 

adequately 

ascertained? 

3. Was the outcome 

adequately 

ascertained? 

4. Were other 

alternative causes that 

may explain the 

observation ruled out? 

5. Was there a 

challenge/rechallenge 

phenomenon? 

6. Was there a dose–

response effect? 

7. Was follow-up long 

enough for outcomes 

to occur? 

8. Is the case(s) 

described with sufficient 

details to allow other 

investigators to replicate 

the research or to allow 

practitioners make 

inferences related to 

their own practice? 

Barriot 

1988 

LOW: 90 

consecutive 

patients; mean 

age 30 (range 6-

81); No reported 

deviation  

LOW: Exposure was 

adequately 

ascertained (nerve 

blocks were 

performed on all 

patients – but 

perhaps technically 

insufficient in 3%). 

Outcome (pain) was 

assessed on a non-

standard 0-4 point 

numerical rating 

scale. Adequate 

(YES) but not 

standard. 

UNCLEAR: No obvious 

alternative causes of 

effect (there is no 

discussion of other 

analgesia – which is a 

bit strange – either 

there was none or 

there was some but it 

wasn’t reported) – 

also no rechallenge 

done, no dose-

response studied and 

followup was long 

enough to show 

effect, but not enough 

to evaluate duration. 

LOW: Methods are 

described with sufficient 

details to allow 

replication  

Jebali 

2019* 

LOW: “All patients 

with diaphyseal 

femoral fracture 

were included”. 

70 met inclusion, 

LOW: Nerve blocks 

were performed on 

all patients. 

Outcome 

ascertained with 

UNCLEAR: No obvious 

other cause. 

No rechallenge 

attempted in the 

study. 

LOW: Methods are 

described with sufficient 

details to allow 

replication  A
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19 declined, 3 

excluded because 

fracture not 

confirmed. 

VAS scale. Dose-response effect 

not saught. 

Followup 6 hrs. Long 

enough for effect, but 

very short for side 

effects. 

*The study by Jebali et al is included for safety / side effect evaluation rather than effect. Therefore evaluated as a case series rather than 

RTC.  
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